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EIS 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/11/2018].

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 EIS Report.

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

ATTACHMENT 1: RESPONSES TO WRITTEN COMMENTS FROM
DIRECTOR GENERAL OF ENVIRONMENT

The responses and clarifications to the written comments from the Director General of
Environment for the Draft Environmental Impact Statement (EIS) for the Proposed Pelican
Paradise Development, Tibar-Tasi Tolu, Timor-Leste, are tabled below alongside with the
corresponding responses.

No. | Pages Sections Ratings Comments Responses
1. |13 Executive ] Sub section 1.7, first paragraph the | There is no deactivation
Summary proposed project will cause climatic | phase in this integrated
change during deactivation phase is | mixed development, which
right? focuses on long-term

development.

All writings on the
deactivation phase
henceforth will be deleted
in this Final EIS and EMP.

Section 1.7 has been
revised, refer to page 1-13.

15-16 Sub section 1.9.1, scope of the|Sub section 1.9.1 has been
assessment, the significant positive | revised, refer to page 1-15.
and negative impact during
activation phase is right?

Table 1.9.1, summary of the positive | Table 1.9.1 has been

17 and negative impact of the project | revised, refer to page 1-16.
also would be encompass of
deactivation phase?

Table 1.9.2, summary of potential | Table 1.9.2 has been
environment impact and mitigation | revised, refer to pages 1-
measures during construction phase | 17 to1-24.

should be include the cost
mitigation, sampling location and
limit value or environmental quality
standard.
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EIS FOR PELICAN PARADISE DEVELOPMENT PREAMBLE
TIBAR-TACITOLU, TIMOR-LESTE
No. | Pages Sections Ratings Comments Responses
Table 1.9.3, summary of potential | Table 1.9.3 has been
environmental impact and mitigation | revised, refer to pages 1-
measures during the operation| 25 to 1-30.
should be rectify which consist of
activity, potential impact, mitigation
measures, 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 Detail of the A Sub section 2.2, description of the | Noted.
project project proponent identity generally
proponent are complete.
3 1-6 Details of the A Description of the EIA consultant to | Noted.
EIA design the EIS such as ASPEC,
consultants qualification and experience of each
who carried personal generally are complete.
out the study
and prepared
the EIS
4. 18 Description of C Table 431, development | The estimated Project cost
the project component, no information of the |has now been included in
project cost of each development|Table 4.3.1, refer to page
component that would be | 4-8.
constructed.
Tables 4.3.3 — 4.3.5, several of the | The development
development component drawings | component layouts are
are not enclosed. It should be|shown in Figures 4.3.7 —
provide and enclosed. 4.3.9,4.3.10 (c) — (g),
4.3.11, 4.3.14 (a) - (c),
refer to pages 4-40 to 4-54.
5 1-9 Policy, legal A Description of International and | Noted.
and National legislation, regulation and
institutional guidelines that relevant with the
framework proposed project and intent to
comply generally are complete.
6. |1-218 | Description of A Description of environment | Noted.
the component that existing within and
environmental surrounding project site, enclose of
pictures and outcome analysis of the
environment component generally
are complete.
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EIS FOR PELICAN PARADISE DEVELOPMENT PREAMBLE
TIBAR-TACITOLU, TIMOR-LESTE

No. | Pages Sections Ratings Comments Responses

7 10 Climate C Sub section 7.5, implication of the | Section 7.5: Implications
change proposed project/description of the [ for the Proposed Project

climate change is general, it should | have been revised as

be depicted the climate change that [ shown in pages 7-10 to 7-

generated by proposed project|12.

during construction, operation and

method mitigation or adaptation. The mitigation can be
found in Section 7.6:
Adaptation Measures,
pages 7-12 to 7-14.

8 1-11 Alternatives A Details provide. Noted.

9. |1 Impact C First paragraph examination of | There is no deactivation
assessment significant impact would be include | phase in this integrated
and mitigation in deactivation stages? mixed development, which
measures comprises resort and

recreational, commercial,
institutional and
environment components
under long-term
development.
All writings on the
deactivation phase have
been deleted in this Final
EIS.
Section 9.1 has been
revised, refer page 9-1.
Table 9.1.1, significant of | Table 9.1.1 has been

2 environmental impact would be |revised, refer to page 9-3.
include deactivation stages?

17 Sub section 9.1.6, the project|Section 9.1.6 has been
development would be include|deleted, refer to pages 9-
deactivation stages? 17 to 9-19. '

17-19 Table 9.1.9 and 9.1.10, depicted of | Tables 9.1.9 and 9.1.10
project activity and potential | have been deleted, refer to
environmental impact during the|pages 9-17 to 9-19.
deactivation stages is part of
construction stages?

43- Sub section 9.3.5 potential impact| Section 9.3.5 has been

44 46 (soil erosion) during deactivation | deleted, refer to page 9-44.

: stages are not include because the
operation stages are not limited.

47 Table 9.3.11, summary of soil|Table 9.3.11 has been
erosion impact during deactivation | revised, refer to page 9-47.
stages should be omitted.
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EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TACITOLU, TIMOR-LESTE

PREAMBLE

No. [ Pages

Sections

Ratings

Comments

Responses

51

59-60

71

72

73

79

81

93

95

108-

109

122

135

Impact
assessment
and mitigation
measures

Cc

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

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

Section 9.5.4, potential impact and
mitigation during deactivation should
be omitted.

Section 9.5.6, deactivation stages
should be omitted.

Table 9.5.2, summary of air quality
at deactivation stages should be
omitted.

Sub section 9.6.4, potential impact
of hydrology and  mitigation
measures  during deactivation
process should be omitted.

Table 9.6.1, summary of hydrology
impact at deactivation stages should
be omitted.

Sub section 9.7.4, noise potential
impact and mitigation measure at
deactivation stages should be
omitted.

Table 9.7.6,
impact  during
should be omitted.

summary of noise
activation stage

Table 9.8.1, summary of impact to
marine ecology during deactivation
stage should be omitted.

Table 9.9.1, summary of impact to
terrestrial ecology during
deactivation stage should be
omitted.

Sub section 9.10.4, potential impact
fo lake ecology and mitigation
should be omitted.

Section 9.4 has been
revised, refer to page 9-51.

Section 9.4.4 has been
deleted, refer to pages 9-
59 to 9-60.

Section 9.5.4 has been
deleted, refer to page 9-71.

Section 9.5.6 has been
revised, refer to page 9-72.

Table 9.5.2 has been
deleted, refer to page 9-73.

Section 9.6.4 has been
revised, refer to pages 9-
79 to 9-80.

Table 9.6.1 has been
deleted, refer to page 9-82.

Section 9.7.4 has been
deleted, refer to page 9-94.

Table 9.7.6 has been
revised, refer to page 9-96.

Table 9.8.1 has been
revised, refer {o page 9-
112.

Table 9.9.1 has been
revised, refer to page 9-
125.

Section 9.10.4 has been
deleted, refer to pages 9-
139 to 9-140.
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EIS FOR PELICAN PARADISE DEVELOPMENT PREAMBLE
TIBAR-TACITOLU, TIMOR-LESTE

No. [ Pages Sections Ratings Comments Responses

9. 138 Impact C Table 9.10.1, summary of impact to | Table 9.10.1 has been
assessment lake ecology during deactivation |revised, refer to page 9-
and mitigation stage should be omitted. 142.
measures

148 Sub section 9.11.4, potential impact | Section 9.11.4 has been
and mitigation measures to structure | deleted, refer to pages 9-
faciliies and utilities should be (152 to 9-153.
omitted.

10. |18 Social impact B Sub section 10.5.4, depicted of| Section 10.5.4 had been
assessment social impact and socio economic| deleted in this Final EIS,

issues during the activation is not be | refer to page 10-18.
included, because the operation
stage is long term or not limited.
11. |1-10 Economic A The economic assessment such as | The projected
Assessment positive and negative impact that|developmental cost of

generated by proposed project and | USD310 — 400 million, has

mitigation measures of negative | since been revised to

impact generally are good. USD710 million, refer to
Table 11.4.1 in page 11-5.
Lake A will be maintained
as saline lake, refer
Section 11.4.1 (f) in pg11-
8.

12 {10 Summary of B Table 12.2.3, summary of potential | Table 12.2.3 had been
Environmenta impact during deactivation stage | deleted in this Final EIS,
| Management should be omitted, because the|referto pg12-10.

Plan operation stages is long term or not
limited.

16 Table 12.4.3 Environmental | Table 12.4.3 had been
monitoring and surveillance during | deleted in this Final EIS,
deactivation stage should be|referto pg12-19.
omitted, because the operation
stage is long term and not limited.

13 |1-18 Public A Summary of public consultation such | The public consultation
consultation enclosure of participant pictures, | held on 18 January 2018
and comment, response and institution | had been included in this
information relevant, community leader, local|Final EIS. Refer Section
disclosure leader and NGOs who has|13.4in page 13-5; Figure

consulted generally are complete. 13.4.3 in page 13-10;
Table 13.6.3 in pages 13-
19 to 13-22.

14 |1 Difficulties A Summary of difficulties encountered | Noted.
encountered during design the EIS such as lack

of information from Government
institution related to the proposed
project generally is good.
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TIBAR-TACITOLU, TIMOR-LESTE
No. | Pages Sections Ratings Comments Responses
15 |19 Conclusion B Conclusion and recommendation | Writing on deactivation
and should be rectify base to the EIS |phase and conversion of
recommendati revision. Lake A to freshwater lake
on had been deleted in Final
EIS. Refer Section 15.2 in
pages 15-3 to 15-6.
16 |1-7 Non-technical C Non-technical summary should be | Conversion of Lake A to
summary rectify base to the EIS revision. |freshwater lake had been
Provide in both language (tefum and | deleted in Final EIS, refer
English) version. to Section 16.6 in page
16-2.
Writing on deactivation
phase had been deleted in
Final EIS, refer Table
16.9.1 in pages 16-4 to 16-
5.
17 |- EIS Cc Should be revise the EIS based on | The Final EIS has been
technical comment of participant of | revised accordingly.
the  public  consultation that
conducted in December 2017 and
January, 2018.
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EIS FOR PELICAN PARADISE DEVELOPMENT PREAMBLE
TIBAR-TACITOLU, TIMOR-LESTE

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, Tibar-Tasi Tolu, Timor-Leste, are tabled below alongside with the
Consultants’ corresponding responses.

No. Comment By Question/ Comment/ Concern Response

1. | Mr Shyam Paudel (i) Concerned on the (i) The relocation plan is under the
[Chief Technical Advisor relocation/resettlement of the jurisdiction of the Government of
of United Nations residents within the Project Timor-Leste as stated in Chapter
Development Programme site. 10: Social Impact Assessment,
(UNDP) Timor-Leste] page 10-1.

(i) Queried on the mangrove (ila) The existing mangroves around
area to be reserved and the Project site had long been
location for the mangrove destroyed even before the PP
replanting. incepted the Project, refer to

Section 6.11: Mangrove, page
6-82.

(iib) The PP has plans to rejuvenate
and conserve any mangroves
that are left, and to replant
mangroves where there are
none, especially at the perimeter
of Tasi Tolu Lakes. The seeds of
remnant mangroves in the Tasi
Tolu area would be collected for
replanting.

(iii) Asked on the types of plants | (iii) The types of some potential
that will be included in the plants for reforestation were
reforestation plan. shown to the stakeholders

during the consultation. The PP

has started to cultivate the plants
in a nursery for reforestation.

Refer to Figure 9.9.5 in Section

9.9: Impacts on Terrestrial

Ecology and Mitigation

Measures, page 9-130.

2. | SrCarlos Ximenes (i) Concerned on the conversion | (i) Lake A is now maintained as a
(Senior Staff in General of Lake A to a freshwater saline lake; refer to amendment in
Directorate of lake as the Lake is known as Section 4.3.5: Lake
Environment) an important area for Rehabilitation, pages 4-23 and 4-

migrating birds and also 24.
considered as a sacred area
to the public.

ASPEC/Pelican(EIA-TimorLeste)/2016 P-8




EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TACITOLU, TIMOR-LESTE

PREAMBLE

Hamutuk)

disruption/disturbance of
habitat during the
construction phase.

No. Comment By Question/ Comment/ Concern Response

(ii) Suggested to construct an (i) The three Lakes are maintained
additional lake within the golf as saltwater lakes, refer to
course area for freshwater amendments in Section 4.3.5:
storage and to maintain the Lake Rehabilitation, pages 4-23
three Lakes as saltwater to 4-25.
lakes.

(iiiy Curious on lake restoration (iii) The technical restoration of Tasi
and the lake water Tolu Lakes is to circulate the lake
parameters that would be water to improve the water quality
improved through the of the lakes, which are already in
restoration (fresh sea water a semi-eutrophication condition.
circulation). Basically this is done by

channelling in fresh seawater via
an underground piping system
into Lake C during high tide. The
water from Lake C will then flow
into Lake B via an opening
between two lakes; which
subsequently will discharge back
into the sea through overflow. In
addition, foam jets and air
stations will also be installed for
aeration to improve the water
quality. For more details, refer to
Section 4.3.5: Lake
Rehabilitation, pages 4-23 to 4-
25,

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

(v) Expressed that Timorese are | (v) Noted. The environmental
supporting the Project impacts caused by the Project
development but also had been stated in Chapter 9:
concerned on the Impact Assessment and
environmental impacts Mitigation Measures, pages 9-1 to
caused by the Project. 9-205.

3. | SrAdilsondaC. (La'o (i) Concerned on the (i) The mitigation measures on

ecology can be found in Section
9.8: Impacts on Marine Ecology
and Mitigation Measures; Section
9.9: Impacts on Terrestrial
Ecology and Mitigation Measures;
and Section 9.10: Impacts on
Lake Ecology and Mitigation
Measures, in pages 9-99 to 9-
146.

ASPEC/Pelican(EIA-TimorlLeste)/2016
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PREAMBLE

No. Comment By

Question/ Comment/ Concern

Response

3. (ii)

(iii)

Concerned on involvement of
local communities in the
Project development.

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

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

It is because of the environmental
qualities and the lakes that the
PP had decided to develop the
Project in the area. Hence, all the
mitigation measures to protect the
lakes have been keenly taken into
consideration. See Section 9.10:
Impacts on Lake Ecology and
Mitigation Measures, pages 9-131
{0 9-146.

(iii)

[Professional Technique
(EIA), Department of
Environmental Impact

Lake A with solar panels.

4. | H.E. Arq. Abrao Gabriel (i) Rejected the option to (i) Noted.
Santos Oliveira (Vice convert the Lake A into a Refer to amendments in Section
Minister of Housing freshwater lake as itis a 4.3.5: Lake Rehabilitation, pages
Development, Urban sacred and historical site. 4-23 and 4-24.
Planning and
Environment) (i) Emphasised on public access | (i) Noted.
to the Tasi Tolu area once The public will have access to the
the Project is completed. Tasi Tolu area once the Project is
completed.
(iii) Mentioned that the (iii) Noted.
settlements within the Project Refer to Chapter 10: Social
site would definitely be Impact Assessment, page 10-1.
relocated with or without the
development.
(iv) Emphasised that all investors | (iv) Noted.
must take care of the
environment and comply with
the conditions of the
environmental license.
5. [SrAnibal A. Soares (i) Rejected the idea of covering | (i) Noted on the rejection of covering

Lake A with solar panel. Refer to
amendments in Section 4.3.5:
Lake Rehabilitation, pages 4-23

Assessment] and 4-24.
(i) Expressed the importance of | (i) Noted, the Ilakes will be
Tasi Tolu Lakes to the locals. maintained as saline lakes.
ASPEC/Pelican(EIA-TimorLeste)/2016 P-10
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No.

Comment By

Question/ Comment/ Concern

Response

(iii) Concerned on the impact to
the migratory birds during
Project development.

(iv) Concerned on the impact
from the construction of the

floating jetty.

(iii)

(iv)

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

The mitigations can be found in
Section 9.8.2 (d) (ii): Mitigations
for Construction of the Floating
Jetty, page 9-104.

General Directorate of
Environment

(i) Appreciated the effort of PP
in planning the Project.

(i) Expressed that the Tasi Tolu
Lakes are historical sites and
must be conserved.

(ii)

Noted.

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

Sr José Paulo Pinto
(Ministry of Public Work)

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

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

(iti) Suggested PP to meet with

related departments for

further coordination on the
drainage plan.

(iv) 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.

(i)

(i)

(iii)

(iv)

Noted.

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

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

PP also took note that the
National Sewerage Plan when
planning for the sewerage system
for the Project.

Ms Trudiann Dale
(Country Director,
Conservation
International)

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

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

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

Question/ Comment/ Concern

Response

(iii)

(i) 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)

(iii)

Refer to Section 6.14: Protected
Areas and National Park for the
status of Tasi Tolu coastal area,
page 6-113.

The seagrass bed and dugong
have been included in Section
6.15.4: Marine Mammals, page 6-
124, and 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 has been included
in Section 9.8: Impacts on
Marine Ecology and Mitigation
Measures, pages 9-102 to 9-105.

ASPEC/Pelican(EIA-TimorlLeste)/2016
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Attachment 3

Ministerio do Desenvolvimento
¢ Reforma Institucional i Desenvovimento Para
41 Habitagdio, Ordenamento e

Ambiente

1 : 6 Gabinete do Vice Ministro

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

Dili, 26™ of February, 2018
Ref. Nam: (4 /DGA-MDHOA /112018

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

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

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

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

Reference:

1. Pelican Paradise. Project document submission. 77 of November. 2016,

19

Pelican Paradise. Project document revision submission, 16" 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;

i

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

6. DNCPIA, issue of the ToR technical comment, 19" of January, 2017;
7. Pelican Paradise, ToR revision resubmission, 2° of February, 2017;
T DNCDPIL anoren 2] o5 the ToR. 24% Februan 2017:

9.

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, issued of the EIS and EMP technical comment.

ASPEC/Pelican(EIA-TimorLeste)/2016
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Dear Mr. Jeremiah Chan,

Referring to the EIS and EMP draft for the Pelican Paradise Development project submiitted 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 NDPCE] 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.

ASPEC/Pelican(EIA-TimorLeste)/2016
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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

15-16 positive and negative impact during deactivation phase is right?
Thl 1.9.1, summary of the positive and negative impact of the
project also would be encompass of deactivation phase?
Tbl. 1.9.2, suminary 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
Dl 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.

5. 1-9 Policy, legal A Description of International 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 Altematives | A Details provide.
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1 Impact First paragraph, exanination of significant impact would be include
assessment deactivation stages?
and

2 mitigation Toi. 9.1.1, significant of environmental impact would be include

measures deactivation stages?

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

17-19 Thi 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, polential 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 omitted.

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

73 amitted.

Sub section 9.6.4 potential impact of hydrology and mitigation

79 meuasures during deactivation stages should be omitted.

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

81 be omitted.

Sub section 9.7.4, Noise potential impact and mitigation measures at

93 deactivation stages should be omitted.

Tol 9.7.6, summary of noise impact during deactivation stage should

95 be omitted.

Thl 9.8.1, sunmmary of Impact to marine ecology during deactivation

108-109 stage should be omitted.

Tbl. 9.9.1, summary of Impact to lerrestrial ecology during

122 deactivation stage should be omitted.

Sub section 9.10.4, potential impact to lake ecology and mitigation

135 should omiited.

161 9.10.1, sumnary 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 mensures 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 inciuded, because the operation
assessment stage is long term or not limited.

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 deactivation stage
Environmen should be omitted, because the operation stage is long term or not
tal limited.

Managemen
16 t Plan TBL 12.4.3. Environmental monitoring and surveillance during
deactivation stage should be omifted, 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 Couclusion and recommendation should rectify base to the EIS
and revision.
recommend
ation

16. 1-7 Non Non technical summary should be rectify base 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.
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Technical Comments of the EMP

No | Pages;  Sections Ratings | Comments

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

should be rectify which cousist of activity, pofential impact, mitigation
measures, cost mitigation, sampling location, parameter fo be
moniforing, limit value or environmental quality standard, frequency of
monitoring, responsibility of monitoring.
Thl. 1.8.3, summary of potentiad significant environmental impact and
16 C mitigation measures during deactivation stage should omitted.
26 Tol. 1.10.3, environmental monitoring 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,
propeonent o o

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

4, | 1-19 | Description of C Need to be alter base to the EIS alteration.
the project

5. |19 1§ Legal A Description of legal requirement such as regulation, standard and
requirement ' 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 Thl 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 term/not limited. _

7. 1 Summary  of i 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 shonld
3 be omitted

g. 1-8 Description of Thl . 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, potential 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 Thl 8.2.3, The proposed wiitigation measures of impact during
deactivation stage should be omitted,

9. |13 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
i section, and deactivation stage should be omitted.

10. 1 2-5 Monitoring Tbl 10.1.1, 10.1.2, environmental monitoring and surveillance during

program construction and operation phase, column of compliance requirement
shouid be completed the Ilimit value/benchmark of each aspect
C (envirormmental component), not indicated in other section.
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Thl. 10.1.3, environmental monitoring and surveillance during
6-7 deactivation phase should be omitted.
I |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
3 for should be omitted.
mitigation and
monitoring
15. 19 Emergency Sub section 13.5, emergency response plan duaring 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. | 1-2 | Capasity 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 consultation of EIS and EMP draft that
consultation has been conducted in January, 2018.
and
information
disclosure
17 | 13 Complaints The mechanism to resolve of any complaints should be split at each
and grievances stage 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 at deactivation
implementatio stage should be omiited.
1 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 mifigation measures base to each aspect in
section 18 above.
20 |2 Review of the Sub section 20.5, review of the EMP at deactivation stage should be
EMP omitted,
21 | 1-10 | Non-technical Non techuical 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 technical comment of participant of
the public consultation that conducted in December 2017 and January,
2018,
Rating scale:

A — Excellent

B - Good

C — Sufficient
D —Not good

E ~Poor

N4

: General i3 good. no need to revise,

: General is good and satisfies, some part mistake but very fow;

: Satisfied but need to completed some part;

: Some part is not complete, must be consider, not satisfied;

. All is not complete and not satisfied;

; The review section is not applicable.

Technical review

T F;‘*anci o Poto
Head of EIX Department

ASPEC/Pelican(EIA-TimorLeste)/2016




Acknowledgements




EIS FOR PELICAN PARADISE DEVELOPMENT ACKNOWLEDGEMENTS
TIBAR-TASI TOLU, TIMOR-LESTE

ACKNOWLEDGEMENTS

Asia Pacific Environmental Consultants Sdn Bhd (ASPEC) gratefully acknowledges the following
Government agencies, private companies and public for the support and information provided
during the preparation of the Environmental Impact Statement (EIS):

MINISTRY OF STATE, COORDINATOR OF ECONOMIC AFFAIRS AND MINISTER OF
AGRICULTURE AND FISHERIES

MINISTRY OF HOUSING DEVELOPMENT, URBAN PLANNING AND ENVIRONMENT
MINISTRY OF COMMERCE, INDUSTRY AND ENVIRONMENT

GENERAL DIRECTOR OF ENVIRONMENT

NATIONAL DIRECTORATE OF POLLUTION CONTROL AND ENVIRONMENTAL
IMPACT

DEPARTMENT OF ENVIRONMENTAL IMPACT ASSESSMENT

TRADELNVEST TIMOR-LESTE

NATIONAL DIRECTORATE OF LAND, PROPERTY AND CADARSTRAL SERVICES
NATIONAL DIRECTORATE OF ROADS, BRIDGES AND FLOOD CONTROL
NATIONAL DIRECTORATE OF WATER AND SANITATION

NATIONAL DIRECTORATE OF METEOROLOGY AND GEOPHYSICS

NATIONAL DIRECTORATE OF TOURISM ENTERPRISE, ACTIVITIES AND PRODUCTS
NATIONAL DIRECTORATE OF TOURISM MARKETING AND INTERNATIONAL
RELATIONS

NATIONAL DIRECTORATE OF AQUACULTURE AND FISHERIES

GENERAL DIRECTOR OF FOREST, COFFEE AND INDUSTRIAL PLANTS
NATIONAL DIRECTORATE OF FORESTRY AND WATERSHED MANAGEMENT
NATIONAL DIRECTORATE OF NATURE CONSERVATION

NATIONAL DIRECTORATE OF ECONOMICS AND SOCIAL STATISTICS

NATIONAL DIRECTORATE OF CARTOGRAPHIC STATISTICS

NATIONAL DIRECTORATE OF COMMUNITY HEALTH SERVICES

DEPARTMENT OF SANITATION CONTROL AND ENVIRONMENTAL HEALTH
DEPARTMENT OF HEALTH MANAGEMENT AND INFORMATION SYSTEM
DEPARTMENT OF POLICY AND STRATEGIC PLANNING

UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP) TIMOR-LESTE
MUNICIPALITY OF LIQUICA

POST ADMINISTRATION BAZARTETE

SUCO COMORO

SUCO TIBAR

VILLAGERS FROM KG GOLGOTA

VILLAGERS FROM KG FATUNIA

VILLAGERS FROM KG LIBAULELO

VILLAGERS FROM KG 30 DE AGUSTO

VILLAGERS FROM KG MORIS FOUN

VILLAGERS FROM KG TERRA SANTA

VILLAGERS FROM KG FOMENTO |

VILLAGERS FROM KG FOMENTO i

VILLAGERS FROM KG FOMENTO i

VILLAGERS FROM KG LEMCARI

VILLAGERS FROM KG METIN |

LA’O HAMUTUK

LUTA HAMUTUK

CONSERVATION INTERNATIONAL

ASPEC/Pelican(EIA-Timorl.este)/2016 Ack-i



Table of Contents




EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE
ENVIRONMENTAL IMPACT STATEMENT
FOR
PROPOSED PELICAN PARADISE DEVELOPMENT,
TIBAR-TASI TOLU, TIMOR-LESTE
Table of Contents
Page

i PREAMBLE
i ACKNOWLEDGEMENTS
TABLE OF CONTENTS i
LIST OF TABLES Xii
LIST OF FIGURES xvii
LIST OF APPENDICES xxi
ABBREVIATIONS xxii
CHAPTER 1 EXECUTIVE SUMMARY 1-1
1.1 PROJECT BACKGROUND 1-1
1.2 DETAILS OF THE PROJECT PROPONENT 1-2
1.3 DETAILS OF EIA CONSULTANTS 1-2
14 DESCRIPTION OF THE PROJECT 1-3

1.41 ldentification of Project 1-3

1.4.2 Category of the Project 1-3

143 Brief Description of the Project 1-3

1.4.4 Justification and Need for Project 1-4
1.5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 1-5
1.6 DESCRIPTION OF THE ENVIRONMENT 1-6
1.7 CLIMATE CHANGE 1-13
1.8 ALTERNATIVES 1-13

1.8.1 Project Design Concept 1-13

1.8.2 New Technology and Method 1-13

1.8.3 ‘No Project’ Option 1-14
1.9 IMPACT ASSESSMENT AND MITIGATION MEASURES 1-15

1.9.1 Scope of the Assessment 1-15

1.9.2 Methodology and Approach 1-15

1.9.3 Impacts and Significance of the Identified Impacts 1-15

1.94 Mitigation Measures 1-31

1.95 Incorporated of Mitigation Measure into Project Design 1-31

1.9.6 Residual Impacts 1-31
1.10 SOCIAL IMPACT ASSESSMENT 1-32

1.101 Introduction 1-32

1.10.2 Analysis of Key Social Impacts 1-32

1.10.3 Mitigation Measures and Strategies to Achieve Good 1-33

Developmental Outcomes

ASPEC/Pelican(EIA-TimorlLeste)/2016



EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

1.11

1.10.4 Management and Monitoring of Social Impacts
ECONOMIC ASSESSMENT

1.12 ENVIRONMENTAL MANAGEMENT PLAN
1.12.1 Costs of Mitigation Measures
1.12.2 Monitoring Programmes
1.12.3 Institutional Roles and Responsibilities for Implementing the EMP
1.12.4 Training and Capacity Building
1.12.5 Environmental Audits
1.13 PUBLIC CONSULTATION
1.13.1 Summary of Main Comments
1.13.2 Public Acceptance or Opinions on the Project
1.13.3 Recommendations for Future Consultations
1.14 DIFFICULTIES ENCOUNTERED
1.15 CONCLUSIONS AND RECOMMENDATIONS
1.16 NON-TECHNICAL SUMMARY
CHAPTER 2 BACKGROUND INFORMATION AND PROJECT PROPONENT
2.1 BACKGROUND INFORMATION
22 PROJECT PROPONENT
2.3 EXPERIENCE OF PROJECT PROPONENT
24 PROJECT PROPONENT’'S ENVIRONMENTAL COMMITMENTS
CHAPTER 3 CONSULTANTS AND SPECIALISTS
3.1 ENVIRONMENTAL CONSULTANTS
3.2 SUPPORTING PROJECT CONSULTANTS
CHAPTER 4 DESCRIPTION OF THE PROJECT
4.1 IDENTIFICATION OF PROJECT
4.2 CATEGORY OF THE PROJECT
421 Category of Project
422 Legal Requirements
42.3 Environmental Assessment and Approval Process
424 Objectives and Contents of the EIS and EMP
4.3 BRIEF DESCRIPTION OF THE PROJECT
431 Planning Design Concept
4.3.2 Description of Components in the Project
4.3.3 Supporting Facilities
4.3.4 Reforestation Scheme
4.3.5 Lake Rehabilitation
4.3.6 Development Phases
4.4 JUSTIFICATION AND NEED FOR PROJECT
441 Promote Tourism Activities in Timor-Leste
442 Integrated Development Planning and Future Growth
443 Socio-Economic Development
444 Conserve and Rehabilitate the Environment
45 PROPONENT’S ENDORSEMENT OF EIS
4.6 STRUCTURE OF EIS

Page

1-33
1-33
1-34
1-34
1-34
1-34
1-35
1-35
1-35
1-36
1-36
1-37
1-37
1-37
1-38

21

4-17
4-22
4-23
4-25
4-26
4-26
4-27
4-28
4-30
4-31
4-32

ASPEC/Pelican(EIA-TimorLeste)/2016



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

Page

CHAPTER 5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 5-1
5.1 INTRODUCTION 5-1
5.2 THE CONSTITUTION AND ENVIRONMENTAL POLICY 5-1
5.3 LEGISLATIONS 5-1
5.3.1 Decree-Law No0.26/2012 on Environmental Basic Law (EBL) 5-1

532 Decree-Law No.5/2011 on Environmental Licensing Law (ELL) 5-2

5.4 REGULATIONS AND GUIDELINES 5-2
5.4.1 Guidelines on Ministerial Diploma on Regulation on Detailed 5-2

Requirements for Screening, Scoping and the Terms of
Reference, Environmental Impact Statements and Environmental
Management Plans for Environmental Assessment

5.4.2 Guidelines on Ministerial Diploma for Regulation on Status and 5-3
Rules of Procedures for Evaluation Committee for Managing the
Environmental Assessment Procedure for Category A Projects

5.4.3 Guidelines on Ministerial Diploma for Regulation on Impacts and 5-3
Benefits Agreements
5.4.4 Ministerial Diploma for Regulation on the Public Consultations 5-3

Procedures and Requirements during the Environmental
Assessment Process

5.5 OTHER LEGISLATIONS: BIODIVERSITY AND PROTECTED AREAS 5-3
LEGISLATIONS
5.5.1 UNTAET Regulation No.2000/19 on Protected Places 5-3
552 UNTAET Regulation No.2000/17 on the Prohibition of Logging 5-4
Operation and Export of Wood from East Timor
5.6 DRAFT DECREE-LAW ON BIODIVERSITY 5-4
5.7 DRAFT DECREE-LAW ON FOREST MANAGEMENT, DRAFT 6 5-5
5.8 FISHERIES AND AQUACULTURE LEGISLATION 5-5
5.8.1 Decree-Law N0.6/2004 on General Bases of the Legal Regime for 5-5
the Management and Regulation of Fisheries and Aquaculture
5.9 STANDARDS, GUIDELINES AND BEST MANAGEMENT PRACTICES 5-5
5.9.1 Environmental Management Standards and Guidelines 5-5
59.2 Environmental Management Standards and Guidelines Proposed 5-7

for the Project

CHAPTER 6 DESCRIPTION OF THE ENVIRONMENT 6-1
6.1 INTRODUCTION 6-1
6.2 CLIMATE AND IMPLICATIONS OF CLIMATE CHANGE 6-3
6.2.1 Introduction 6-3
6.2.2 Existing Meteorological Information 6-3
6.2.3 Rainfall 6-3
6.2.4 Temperature 6-4
6.2.5 Relative Humidity 6-5
6.2.6 Surface Winds 6-7
6.2.7 Natural Hazards 6-9
6.2.8 Implications of Climate Change 6-13
6.3 TOPOGRAPHY AND SLOPE 6-16
6.3.1 Introduction 6-16
6.3.2 Topography 6-16
6.3.3 Slope 6-16

ASPEC/Pelican(E|A-Timorl.este)/2016 iii



EIS FOR PELICAN PARADISE DEVELOPMENT
TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11
6.12

6.13
6.14
6.15

GEOMORPHOLOGY AND GEOLOGY

6.4.1 Geomorphology

6.4.2 Geological Units

6.4.3 Groundwater

6.4.4 Seismicity

SOILS

6.5.1 Soil Investigation

6.5.2 Soil Texture

6.5.3 Soil Profile

WATER QUALITY

6.6.1 Introduction

6.6.2 Water Quality Sampling Methodology

6.6.3 Lake Water Quality Sampling and Results of Analysis

6.6.4 Seawater (Marine) Quality Sampling Locations and Analysis
Results

6.6.5 Groundwater Quality

6.6.6 Summary

AIR QUALITY

6.7.1 Introduction

6.7.2 Methodology

6.7.3 Air Quality Measurement Points

6.7.4 Results and Discussions

HYDROLOGY AND DRAINAGE

6.8.1 Introduction

6.8.2 Availability of Freshwater

6.8.3 Water Resources and Water Availability

6.8.4 Tasi Tolu Catchment

6.8.5 Drainage System

6.8.6 Floods and Droughts Near the Project Site

NOISE LEVELS

6.9.1 Introduction

6.9.2 Methodology

6.9.3 Results and Discussions

WETLANDS

6.10.1 Plankton

6.10.2 Fish Diversity in Tasi Tolu Lakes

MANGROVES

CORALS

6.12.1 Introduction

6.12.2 Coral Survey

6.12.3 Methodology

6.12.4 Results and Analysis

FISHERIES

PROTECTED AREAS AND NATIONAL PARK
MARINE ECOLOGY

6.15.1
6.15.2

Invertebrates
Phytoplankton

Page

6-19
6-19
6-22
6-24
6-29
6-35
6-35
6-35
6-35
6-38
6-38
6-41
6-42
6-48

6-52
6-52
6-56
6-56
6-56
6-57
6-59
6-63
6-63
6-63
6-63
6-64
6-65
6-65
6-68
6-68
6-68
6-71
6-74
6-75
6-81
6-82
6-84
6-84
6-84
6-84
6-88
6-104
6-113
6-114
6-114
6-117

ASPEC/Pelican(EIA-TimorlLeste)/2016



EIS FOR PELICAN PARADISE DEVELOPMENT
TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

6.16

6.17
6.18

6.19

6.20

6.21

6.22

6.23

6.24

6.25

6.26

6.15.3 Zooplankton

6.15.4 Marine Mammals

TERRESTRIAL ECOLOGY

6.16.1 Introduction

6.16.2 Study Approach

6.16.3 Flora

6.16.4 Avifauna Survey

6.16.5 Herpetofauna Survey

6.16.6 Mammal Survey

COASTAL BEACHES AND RESOURCES

EMPLOYMENT SECTOR

6.18.1 Introduction

6.18.2 Employment Scenario

6.18.3 Occupational Types

6.18.4 Occupational Profile within Zone of Impact
INFRASTRUCTURE AND UTILITIES

6.19.1 Electricity

6.19.2 Water Supply

6.19.3 Telecommunication

6.19.4 Road and Transportation

6.19.5 Sewerage

6.19.6 Solid Waste Management

EXISTING LANDUSE

6.20.1 Methodology

6.20.2 Landuse within the Project Site

6.20.3 Landuse within the Zone of Impact (ZOlI)

USE OF FORESTS AND OTHER NATURAL RESOURCES
6.21.1 Use of Forest Resources

6.21.2 Use of Other Natural Resources

FISHERIES RESOURCES

6.22.1 Fisheries Activities in the Municipalities of Dili and Liquica
6.22.2 Fisheries Activities within Project Site and Its Coastal Area
AGRICULTURE

6.23.1 Crop-growing Activity

6.23.2 Non-crop Agriculture Activity

TOURISM AND RECREATION

6.24.1 Introduction

6.24.2 Methodology

6.24.3 Tourist Arrivals

6.24.4 Tourism Sites and Places of Interest in Municipality of Dili
6.24.5 Accommodation

OTHER INDUSTRIES

6.25.1 Traditional Craft

6.25.2 Industry within Project Site and 3-km Zone of Impact
POPULATION AND COMMUNITIES

6.26.1 General Population Characteristics

6.26.2 Distribution of Population in the Study Area

Page

6-121
6-124
6-126
6-126
6-126
6-129
6-137
6-146
6-151
6-153
6-156
6-156
6-156
6-157
6-158
6-159
6-159
6-159
6-160
6-161
6-161
6-162
6-163
6-163
6-163
6-164
6-173
6-173
6-174
6-176
6-176
6-176
6-178
6-178
6-179
6-180
6-180
6-180
6-181
6-182
6-183
6-189
6-189
6-189
6-191
6-191
6-195

ASPEC/Pelican(E!A-TimorLeste)/2016



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

Page

6.27 HEALTH PROFILES 6-197

6.28 INSTITUTIONS, SCHOOLS AND HEALTH FACILITIES 6-200

6.28.1 Institutions and Schools 6-200

6.28.2 Health Facilities 6-202

6.29 COMMUNITY AND FAMILY STRUCTURES 6-204

6.30 LAND OWNERSHIP 6-206

6.31 ANY TYPES OF COMMON OR INDIVIDUAL RIGHTS ON NATURAL 6-206
RESOURCES

6.32 EXISTING TRAFFIC 6-207

6.32.1 Objectives 6-207

6.32.2 Methodology and Scope of Work 6-207

6.32.3 Data Sources 6-207

6.32.4 Study Approach 6-208

6.32.5 Road Network 6-208

6.32.6 Traffic Surveys 6-209

6.32.7 Traffic Analyses 6-210

6.33 CULTURAL HERITAGE 6-216

6.33.1 Language 6-216

6.33.2 Religion and Beliefs 6-216

6.34 ARCHAEOLOGICAL SITES 6-217

6.35 HISTORIC SITES 6-217

6.36 SACRED SITES 6-218

6.37 UNIQUE LANDSCAPE 6-218

CHAPTER 7 CLIMATE CHANGE 7-1

7.1 FOCUS 7-1

7.2 GENERAL REVIEW 7-1

7.3 HISTORICAL WEATHER OBSERVATIONS AND TRENDS 7-2

7.3.1 Current Climate Conditions 7-2

7.3.2 Observed Trends 7-3

7.4 CLIMATE PROJECTIONS 7-6

7.4.1 Climate Model 7-6

7.4.2 Future Climate Projections 7-8

7.5 IMPLICATIONS FOR THE PROPOSED PROJECT 7-10

7.6 ADAPTATION MEASURES 7-12

7.7 SUMMARY 7-14

CHAPTER 8 ALTERNATIVES 8-1

8.1 INTRODUCTION 8-1

8.2 ALTERNATIVE LOCATIONS 8-1

8.3 DIFFERENT PROJECT SIZES AND DESIGNS 8-1

8.3.1 Plot Size, Landuse and Design Concept 8-1

8.3.2 Landuse Compatibility 8-2

8.4 ALTERNATIVE TECHNOLOGIES & METHODS 8-4

8.4.1 Alternative Technologies & Methods 8-4

8.4.2 Environmental Considerations 8-5

8.5 ‘NO PROJECT OPTION 8-10

ASPEC/Pelican(EIA-TimorLeste)/2016 Vi



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

Page
8.6 SUMMARY 8-11
CHAPTER 9 IMPACT ASSESSMENT AND MITIGATION MEASURES 9-1
9.1 INTRODUCTION 9-1
9.1.1 Scope of the Assessment 9-1
9.1.2 Methodology and Approach 9-2
9.1.3 PRE-CONSTRUCTION PHASE: Project Activities and Potential 9-4
Impacts
9.1.4 CONSTRUCTION PHASE: Project Activities and Potential Impacts 9-6
9.1.5 OPERATIONAL PHASE: Project Activities and Potential Impacts 9-12
9.1.6 Summary of Evaluation 9-14
91.7 Mitigation Measures 9-14
9.1.8 Incorporation of Mitigation Measures into Project Design 9-15
9.1.9 Determination of Residual Impacts 9-15
9.2 IMPACTS ON GEOLOGY AND GEOMORPHOLOGY WITH MITIGATION 9-16
MEASURES
9.2.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-16
Measures
9.2.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-16
Measures
9.2.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-19
Measures
9.2.4 Residual Impacts 9-21
9.25 Summary 9-21
9.3 SOIL EROSION IMPACTS AND MITIGATION MEASURES 9-25
9.3.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-25
Measures
9.3.2 CONSTRUCTION PHASE: Potential Impacts 9-26
9.3.3 CONSTRUCTION PHASE: Mitigation Measures 9-33
9.3.4 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-38
Measures
9.3.5 Residual Impacts 9-40
9.3.6 Summary 9-40
9.4 IMPACTS ON WATER QUALITY AND MITIGATION MEASURES 9-46
9.4.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-46
Measures
9.4.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-46
Measures
9.4.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-49
Measures
9.4.4 Residual Impacts 9-54
9.4.5 Summary 9-55
9.5 IMPACTS ON AIR QUALITY AND MITIGATION MEASURES 9-58
9.51 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-58
Measures
9.5.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-58
Measures
953 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-63
Measures

ASPEC/Pelican(EIA-TimorLeste)/2016 vii



EIS FOR PELICAN PARADISE DEVELOPMENT
TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

9.6

9.7

9.8

9.9

9.10

9.1

Page
9.5.4 Residual Impacts 9-65
9.5.5 Summary 9-65
IMPACTS ON HYDROLOGY AND DRAINAGE AND MITIGATION 9-70
MEASURES
9.6.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-70
Measures
9.6.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-70
Measures
9.6.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-71
Measures
9.6.4 Residual Impacts 9-73
9.6.5 Summary 9-73
IMPACTS OF NOISE AND MITIGATION MEASURES 9-75
9.7.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-76
Measures
9.7.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-76
Measures
9.7.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-83
Measures
9.7.4 Residual Impacts 9-86
9.7.5 Summary 9-86
IMPACTS ON MARINE ECOLOGY AND MITIGATION MEASURES 9-91
9.8.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-91
Measures
9.8.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-91
Measures
9.8.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-98
Measures
9.8.4 Residual Impacts 9-101
9.8.5 Summary 9-101
IMPACTS ON TERRESTRIAL ECOLOGY AND MITIGATION MEASURES 9-105
9.9.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-105
Measures
9.9.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-105
Measures
9.9.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-109
Measures
994 Residual Impacts 9-113
9.95 Summary 9-113
IMPACTS ON LAKE ECOLOGY AND MITIGATION MEASURES 9-121
9.10.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-121
Measures
9.10.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-122
Measures
9.10.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-126
Measures
9.10.4 Residual Impacts 9-129
9.10.5 Summary 9-129
IMPACTS ON INFRASTRUCTURE AND UTILITIES AND MITIGATION 9-135

MEASURES

ASPEC/Pelican(EIA-TimorLeste)/2016

viii



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

Page

9.11.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-135
Measures

9.11.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-135
Measures

9.11.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-137
Measures

9.11.4 Residual Impacts 9-140

9.11.5 Summary 9-140

9.12 IMPACTS ON LANDUSE AND MITIGATION MEASURES 9-143

9.12.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-145
Measures

9.12.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-146
Measures

9.12.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-147
Measures

9.12.4 Residual Impacts 9-148

9.12.5 Summary 9-148

9.13 IMPACTS OF TOURISM AND MITIGATION MEASURES 9-151

9.13.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-151
Measures

9.13.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-151
Measures

9.13.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-153
Measures

9134 Tasi Tolu Beach Carrying Capacity 9-156

9.13.5 Residual Impacts 9-158

9.13.6 Summary 9-159

9.14 IMPACTS OF TRAFFIC AND MITIGATION MEASURES 9-162

9.14.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-162
Measures

9.14.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-162
Measures

9.14.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-165
Measures

9.14.4 Residual Impacts 9-168

9.14.5 Summary 9-168

9.15 WASTE GENERATION IMPACTS AND MITIGATION MEASURES 9-171

9.15.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-171
Measures

9.15.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-171
Measures

9.15.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-175
Measures

9.15.4 Residual Impacts 9-180

9.15.5 Summary 9-181

9.16 IMPACTS ON CULTURAL ENVIRONMENT AND MITIGATION MEASURES 9-185

9.16.1 PRE-CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-185
Measures

9.16.2 CONSTRUCTION PHASE: Potential Impacts and Mitigation 9-185
Measures

ASPEC/Pelican(EIA-TimorLeste)/2016 iX



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

Page
9.16.3 OPERATIONAL PHASE: Potential Impacts and Mitigation 9-186
Measures

9.16.4 Residual Impacts 9-186

9.16.5 Summary 9-186
CHAPTER 10 SOCIAL IMPACT ASSESSMENT 10-1
10.1 INTRODUCTION 10-1
10.2 PURPOSE AND OBJECTIVES 10-2
10.3 METHODOLOGY 10-3
10.3.1 Sampling Frame 10-3

10.3.2 Sample Size 10-4

10.4 RESULTS OF SOCIAL AND SOCIO-ECONOMIC SURVEY 10-6
10.5 ANALYSIS OF KEY SOCIAL IMPACTS AND SOCIO-ECONOMIC ISSUES 10-15
10.5.1 During the Pre-construction Phase 10-15

10.5.2 During the Construction Phase 10-15

10.5.3 During the Operational Phase 10-17

10.6 MITIGATION MEASURES AND STRATEGIES TO ACHIEVE GOOD 10-18
DEVELOPMENTAL OUTCOMES

10.6.1 Employment Opportunities 10-18
10.6.2 Stakeholders’ Engagement 10-18
10.6.3 Public Safety and Health 10-19
10.6.4 Promoting Economic Linkages 10-19
10.7 MANAGEMENT AND MONITORING OF SOCIAL IMPACTS 10-19
10.8 CONCLUSION 10-20
CHAPTER 11 ECONOMIC ASSESSMENT 11-1
1.1 INTRODUCTION 11-1
1.2 DEFINITION OF TERMS 11-1
- 11.241 Environmental Benefits 1141
11.2.2 Costs 11-2
11.3 GENERAL APPROACH OF ENVIRONMENTAL COST AND BENEFIT 11-3
ANALYSIS
11.4 COSTS AND BENEFITS OF ENVIRONMENTAL IMPACTS 11-4
11.4.1 Quantitative and Non-quantitative Benefits (Gains) 11-4
11.5 SUMMARY OF ENVIRONMENTAL COST AND BENEFITS 11-8
11.6 CONCLUSION 11-10
CHAPTER 12 SUMMARY OF ENVIRONMENTAL MANAGEMENT PLAN 121
121 INTRODUCTION 12-1
12.2 MITIGATION MEASURES TO AVOID, REDUCE OR MINIMISE THE 12-1
NEGATIVE IMPACTS
12.3 COSTS OF MITIGATION MEASURES 12-10
12.4 MONITORING REQUIREMENTS 12-10
12.5 INSTITUTIONAL ROLES AND RESPONSIBILITIES FOR IMPLEMENTING 12-21
THE EMP AND MONITORING ACTIVITIES
12.6 TRAINING AND CAPACITY BUILDING 12-24
12.6.1 Training Requirements 12-24
12.7 AUDITING REQUIREMENTS 12-26

ASPEC/Pelican(EIA-TimorLeste)/2016 X



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

Page
12.8 SUMMARY 12-26
CHAPTER 13 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 13-1
131 INTRODUCTION 13-1
13.2 OBJECTIVES OF PUBLIC CONSULTATION 13-2
13.3 METHODOLOGY AND APPROACH 13-2
13.3.1 Identification of Stakeholders 13-3
13.3.2 Methods and Approach 13-4
134 SUMMARY OF PUBLIC CONSULTATION ACTIVITIES 13-5
135 DETAILS OF PUBLIC PARTICIPATION ACTIVITIES 13-13
13.6 SUMMARY AND OUTCOMES OF DISCUSSIONS 13-13
13.7 IDENTIFY HOW THOSE COMMENTS WERE TAKEN INTO ACCOUNT 13-22
13.8 SUMMARY OF THE PUBLIC ACCEPTANCE OR OPINIONS ON THE 13-23
PROJECT
13.9 OTHER RELATED MATERIALS OR ACTIVITIES 13-23
13.10 RECOMMENDATIONS FOR FUTURE CONSULTATIONS 13-23
CHAPTER 14 DIFFICULTIES ENCOUNTERED 14-1
CHAPTER 15 CONCLUSIONS AND RECOMMENDATIONS 15-1
15.1 INTRODUCTION 15-1
15.2 KEY CONCLUSION AND RECOMMENDATIONS 15-1
15.3 GENERAL MANAGEMENT OF THE ENVIRONMENT 15-9
CHAPTER 16 NON-TECHNICAL SUMMARY 16-1
16.1 EXECUTIVE SUMMARY 16-1
16.2 PROJECT PROPONENT 16-1
16.3 CONSULTANTS AND SPECIALISTS 16-1
16.4 THE PROJECT 16-1
16.5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 16-1
16.6 PROJECT ENVIRONMENT 16-2
16.7 CLIMATE CHANGE 16-4
16.8 ALTERNATIVES 16-4
16.9 IMPACT ASSESSMENT AND MITIGATION MEASURES 16-4
16.10  SOCIAL IMPACT ASSESSMENT 16-5
16.11 ECONOMIC ASSESSMENT 16-6
16.12 SUMMARY OF ENVIRONMENTAL MANAGEMENT PLAN 16-6
16.13 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 16-6
16.14  DIFFICULTIES ENCOUNTERED 16-6
16.15 CONCLUSION 16-7
REZUMU EKSEKUTIF RE-1
REFERENCES R-1
GLOSSARY G-1

ASPEC/Pelican(EIA-TimorLeste)/2016

Xi



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE
LIST OF TABLES
Page
Table 1.4.1 Development Components 1-4
Table 1.5.1 Legislations, Regulations, Guidelines and Standards Related to the 1-5
Project
Table 1.9.1 Summary of Positive and Negative Impacts from the Project -
Table 1.9.2 Summary of Potential Significant Environmental Impacts and -
Mitigation Measures during Construction Phase
Table 1.9.3 Summary of Potential Significant Environmental Impacts and 1-25
Mitigation Measures during Operational Phase
Table 2.3.1 Past Projects by Project Proponent 2-3
Table 3.1.1 Qualifications, Designation and Tasks of Key Personnel 3-1
Table 4.1.1 Project Boundary Coordinates 4-1
Table 4.3.1 Developmental Components 4-8
Table 4.3.2 Commercial Development Components 4-9
Table 4.3.3 Institutional Development Components 4-15
Table 4.3.4 Components within Utility Centre (Plot 4) 4-17
Table 4.3.5 Electrical Load Breakdown 4-17
Table 4.3.6 Daily Water Demand for the Development 4-18
Table 4.3.7 Water Storage for the Development 4-18
Table 4.3.8 STP Locations and Capacity 4-20
Table 4.3.9 Project Developmental Timeline 4-26
Table 4.4.1 Employment Statistic in Timor-Leste (2010 and 2013) 4-29
Table 5.9.1 Reference of Legislations, Regulations, Guidelines and Standards 5-8
in the EIS and EMP
Table 6.1.1 Components of Existing Environment 6-1
Table 6.3.1 Distribution of Slopes in Project Site 6-16
Table 6.4.1 Modified Mercalli Intensity Scale 6-30
Table 6.4.2 Recorded Earthquake around Timor-Leste in 2016 6-31
Table 6.6.1 Malaysian Marine Water Quality Criteria and Standards (MWQCS) 6-39
Table 6.6.2 Philippines Marine Water Quality Standards 6-39
Table 6.6.3 Philippines Marine Water Usage and Classifications 6-40
Table 6.6.4 Preservatives for Second Set of Water Samples Collected on 13 6-42
January 2017
Table 6.6.5 Locations of Lake Water Sampling Points 6-42
Table 6.6.6 Lake Water Analysis Results for Samples Taken on 13 January 6-44
2017
Table 6.6.7 Lake Water Analysis Results for Samples Taken in July 2009 6-45
Table 6.6.8 Salinity Levels of Tasi Tolu Lakes on 13 January 2017 6-46
Table 6.6.9 Locations of Seawater Sampling Points 6-48
Table 6.6.10 Seawater Analysis Results for Samples Taken on 13 January 2017 6-50
(SW2 - SwW4)
Table 6.6.11 Seawater Water Analysis Results for Samples Taken in June — July 6-51
2009 (SW1 — SW3)
Table 6.7.1 Air Quality Measurement Points and Times of Measuring 6-57
Table 6.7.2 Air Quality Measurement Results 6-60
Table 6.7.3 WHO Air Quality Guideline Values 6-61
Table 6.7.4 Malaysian Ambient Air Quality Standards 6-61
Table 6.9.1 Noise Measurement Points and Measuring Times 6-70
ASPEC/Pelican(EIA-TimorLeste)/2016 Xii



EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

Page
Table 6.9.2 Noise Measurement Results 6-72
Table 6.9.3 WHO Guidelines for Community Noise in Specific Environments 6-72
Table 6.9.4 Maximum Permissible Sound Levels (Laeq) by Receiving Landuse 6-73
for Planning and New Development, Malaysia
Table 6.10.1 Lake Phytoplankton and Zooplankton Sampling 6-76
Table 6.10.2 Densities and Shannon-Weiner Diversity Indices for Phytoplankton 6-78
Table 6.10.3 Densities and Shannon-Weiner Diversity Indices for Zooplankton 6-80
Table 6.12.1 Transect Locations 6-85
Table 6.12.2 Life Form Categories for LIT 6-87
Table 6.12.3 Percentage Cover of Various Substrates for Transects (T1 — T8) 6-88
Table 6.12.4 Flora and Fauna Recorded Through Visual Quadrats (T1 — T8) 6-92
Table 6.12.5 Findings from Every Visual Quadrat 6-93
Table 6.13.1 Marine Fishes Recorded in Timor-Leste Waters 6-105
Table 6.13.2 Marine Fishes Observed in Timor-Leste Fish Market 6-109
Table 6.15.1 Invertebrates Observed Along the Transects 6-115
Table 6.15.2 Marine Phytoplankton and Zooplankton Sampling 6-118
Table 6.15.3 Densities and Shannon-Weiner Diversity Indices for Phytoplankton 6-120
Table 6.15.4 Densities and Shannon-Weiner Diversity Indices for Zooplankton 6-123
Table 6.15.5 Marine Megafauna Found in the Coastal Regions of Timor-Leste 6-125
Table 6.16.1 Plants Observed in and around the Project Site 6-131
Table 6.16.2 Birds Observed in and around the Project Site 6-139
Table 6.16.3 Birds in Tasi Tolu Compiled from Literature 6-140
Table 6.16.4 Herpetofauna Observed in and around the Project Site 6-148
Table 6.16.5 Herpetofauna Previously Recorded in Dili 6-149
Table 6.16.6 Mammals Observed in and around the Project Site 6-151
Table 6.18.1 Employment Statistic in Timor-Leste (2010 and 2013) 6-156
Table 6.18.2 Top 12 Occupations in Timor-Leste 6-157
Table 6.18.3 Distribution of Respondents by Occupation 6-158
Table 6.19.1 Average Daily Water Production of Major Sources of Water Supply 6-160
to Dili
Table 6.20.1 Residential Enclaves in the Northeast Quadrant 6-165
Table 6.22.1 Total Marine Fisheries Production and Value in Municipalities of Dili 6-176
and Liquica
Table 6.23.1 Type of the Crop Growth in Timor-Leste 6-178
Table 6.24.1 Tourist and Visitors Arrivals in Timor-Leste, 2010 — 2015 6-181
Table 6.24.2 Places of Interest in Municipality of Dili 6-182
Table 6.24.3 Tourist Rental Apartment Survey Results 6-184
Table 6.24.4 Hotel/Villa Tourism Survey Results 6-186
Table 6.26.1 Distribution of Population Growth Rates and Average Household 6-192
Size of Timor-Leste
Table 6.26.2 Distribution of Population and Sex Ratio of Timor-Leste 6-193
Table 6.26.3 Population Distribution by Sex and Urban Rural Areas for Timor-  6-195
Leste and Municipalities, 2015
Table 6.26.4 Distribution of Settlements within 3-km ZOl 6-196
Table 6.27.1 Self-reported Health Status by Respondents 6-197
Table 6.27.2 Distribution of Respondents which Suffer by lliness 6-197
Table 6.27.3 Self-reported Diseases by Respondents 6-198
Table 6.28.1 School Distribution by Level in Municipalities (2015) 6-200
Table 6.28.2 List of Accredited Universities and Institutes in Timor-Leste 6-201
Table 6.28.3 List of Public Hospitals by Municipality in Timor-Leste (2014) 6-202
ASPEC/Pelican(EIA-TimorLeste)/2016 Xiii



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE
Page
Table 6.28.4 List of Clinics by Municipality in Timor-Leste (2014) 6-203
Table 6.29.1 Household Size by Municipality (2015) 6-205
Table 6.29.2 Distribution of Respondents by Household Status 6-205
Table 6.32.1 Vehicle Type and Passenger Car Unit Equivalent (PCU) Criteria 6-209
Table 6.32.2 Description of Roads at the Counting Points 6-210
Table 6.32.3 Surveyed Traffic Volume 6-210
Table 6.32.4 Traffic Composition 6-210
Table 6.32.5 Definition of Various Level of Service (LOS) 6-211
Table 6.32.6 Traffic Performance at Rua Terra Santa during Morning, Afternoon 6-212
and Evening Peaks (2016)
Table 7.4.1 Emission Scenarios for IPCC Projections 7-7
Table 7.4.2 Projected Annual Average Air Temperature Changes for Timor- 7-8
Leste for Three Emissions Scenarios and Three Time Periods
Table 7.4.3 Sea Level Rise Projections for Timor-Leste for Three Emissions 7-10
Scenarios and Three Time Periods
Table 9.1.1 Significance of Key Environmental Impacts (RIAM) 9-2
Table 9.1.2 Environmental Significant Scores (ESS) and Weightage 9-3
Table 9.1.3 Project Activities and Potential Impacts: Pre-Construction Phase 9-4
Table 9.1.4 Environmental Significant Scores (ESS) for Project Activities and 9-5
Impacts during the Pre-Construction Phase
Table 9.1.5 Project Activities and Potential Impacts: Construction Phase 9-6
Table 9.1.6 Environmental Significant Scores (ESS) of Project Activities and 9-10
Impacts during the Construction Phase
Table 9.1.7 Project Activities and Potential Impacts: Operational Phase 9-12
Table 9.1.8 Environmental Significant Scores (ESS) of Project Activities and 9-13
Impacts during the Operational Phase
Table 9.2.1 Cut-and-fill Volume by Earthwork Zoning 9-18
Table 9.2.2 Summary of Geology and Geomorphology Impacts 9-23
Table 9.3.1 Estimates of Soil Erosion Rates for Development Area during Pre- 9-27
construction Phase
Table 9.3.2 General Potential Erosion Risk in the Humid Tropics 9-28
Table 9.3.3 Estimates of Soil Erosion Rates for Development Area during 9-28
Construction Phase: Without Mitigation Measures
Table 9.3.4 Estimates of Soil Erosion Rates for Development Area during 9-29
Construction Phase: With Mitigation Measures
Table 9.3.5 Estimates of Soil Erosion Rates for Development Area during 9-30
Operational Phase
Table 9.3.6 Estimates of Soil Erosion Rates for Forest Reserve Area under 9-31
Existing Conditions
Table 9.3.7 Estimates of Soil Erosion Rates for Forest Reserve Area with 9-31
Reforestation and/or Rehabilitation
Table 9.3.8 Cut-and-fill Volume by Earthwork Zoning 9-33
Table 9.3.9 Recommended Mitigation Measures Inspection and Maintenance 9-37
Programme during Construction Phase
Table 9.3.10 Summary of Potential Erosion Rates during Construction Phase 9-41
Table 9.3.11 Summary of Soil Erosion Impacts 9-42
Table 9.4.1 Class IIB Limits of Malaysian National Water Quality Standards (for 9-54
Recreational Use with Body Contact)
Table 9.4.2 Summary of Water Quality Impacts 9-56
ASPEC/Pelican(EIA-TimorLeste)/2016 Xiv



EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

Page
Table 9.5.1 24-hr PM1o Dispersion Level Rises Predicted Using the USEPA 9-60
Model at the Selected Sensitive Receptors in the 3-km ZOl
(Without Mitigation Measures)
Table 9.5.2 Summary of Air Quality Impacts 9-67
Table 9.6.1 Summary of Hydrological Impacts 9-74
Table 9.7.1 Typical Noise Levels from Construction Equipment 9-78
Table 9.7.2 Predicted Noise Levels from Construction Activities over Specific 9-79
Distance
Table 9.7.3 Predicted Noise Levels at Sensitive Receptors (Worst Case 9-79
Scenario)
Table 9.7.4 WHO Guidelines for Community Noise in Specific Environments 9-80
Table 9.7.5 Allowable Exposure Levels by WHO 9-82
Table 9.7.6 Summary of Noise Impacts 9-88
Table 9.8.1 Summary of Impacts to Marine Ecology 9-103
Table 9.9.1 Summary of Impacts to Terrestrial Ecology 9-115
Table 9.10.1 Summary of Impacts to Lake Ecology 9-130
Table 9.11.1 Summary of Impacts on Infrastructure Facilities 9-141
Table 9.12.1 Proposed Landuses for Project 9-143
Table 9.12.2 Summary of Landuse Impact 9-150
Table 9.13.1 Summary of Impacts on Tourism and on Environment 9-160
Table 9.14.1 Trip Generation Rates 9-163
Table 9.14.2 Projected Traffic Volume on Project Implementation 9-163
Table 9.14.3 Traffic Performance (2022) at Rua Terra Santa during Morning, 9-164
Afternoon and Evening Peak
Table 9.14.4 Description of the Proposed Road within the Project Site (2022) 9-166
Table 9.14.5 Traffic Performance (2022) at Proposed New Road during Morning, 9-167
Afternoon and Evening Peak
Table 9.14.6 Summary of Traffic Impact 9-169
Table 9.15.1 Typical Solid Wastes Generated 9-176
Table 9.15.2 Sewage Generated from Project Development 9-177
Table 9.15.3 Proposed Sewage Treatment Plants and Service Area 9-177
Table 9.15.4 Example of Colour-Coding for Containers of Different Waste  9-179
Categories
Table 9.15.5 Summary of Waste Impact 9-182
Table 9.16.1 Summary of Impact on Cultural Heritage 9-188
Table 10.3.1 Distribution of Settlements within 3-km ZOl 10-4
Table 10.3.2 Distribution of Sampled Households in the ZOl 10-5
Table 10.4.1 Distribution of Respondents by Household Status 10-6
Table 10.4.2 Distribution of Respondents by Gender 10-7
Table 10.4.3 Distribution of Respondents by Age 10-7
Table 10.4.4 Distribution of Respondents by Educational Status 10-7
Table 10.4.5 Distribution of Educational Level in Timor-Leste 10-8
Table 10.4.6 Distribution of Respondents by Household Size 10-9
Table 10.4.7 Distribution of Respondents by Working Members 10-9
Table 10.4.8 Household Composition and Demographics 10-9
Table 10.4.9 Distribution of Respondents by Occupation 10-10
Table 10.4.10 Distribution of Respondents by Total Monthly Household Income 10-11
Table 10.4.11 Distribution of Respondents by Total Monthly Household 10-11
Expenditure
Table 10.4.12 Distribution of Respondents by Types of Houses 10-12
ASPEC/Pelican(EIA-TimorLeste)/2016 XV



EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

Page
Table 10.4.13 Distribution of Respondents by Type of House Ownership 10-12
Table 10.4.14 Distribution of Respondents by Duration Lived in the Settlement 10-12
Table 10.4.15 Respondents’ Satisfaction with Amenities and Facilities 10-13
Table 10.4.16 Distribution of Respondents by Opinion of the Project 10-14
Table 10.4.17 Respondents’ Perceived Benefits from the Project 10-14
Table 10.4.18 Respondents’ Perceived Adverse Effects from the Project 10-14
Table 11.2.1 Various Dimensions of Environmental Benefits 11-2
Table 11.2.2 Various Dimensions of Environmental Costs 11-3
Table 11.4.1 Effects of Development Costs of the Project 11-5
Table 11.4.2 Total Tax Revenue of Timor-Leste 11-5
Table 11.5.1 Summary of the Environmental Cost and Benefit on Impact 11-8
Table 12.2.1 Summary of Potential Significant Environmental Impacts and 12-2
Mitigation Measures during Construction Phase
Table 12.2.2 Summary of Potential Significant Environmental Impacts and 12-6
Mitigation Measures during Operational Phase
Table 12.4.1 Environmental Monitoring and Surveillance for Construction Phase 12-11
Table 12.4.2 Environmental Monitoring and Surveillance during Operational 12-15
Phase (One Year Indemnity Period)
Table 12.5.1 Institutional Roles and Responsibilities 12-21
Table 12.6.1 Proposed Training Plan and Programmes for the Project 12-25
Table 13.3.1 List of Stakeholders 13-3
Table 13.4.1 List of Consultation Meetings Conducted 13-5
Table 13.6.1 Outcomes from Group Discussions 13-14
Table 13.6.2 Issues Raised/Comments by Stakeholders in Public Consultation 13-17
for Draft TOR held on 12 January 2017
Table 13.6.3 Issues Raised/Comments by Stakeholders in Public Consultation 13-19
for Draft EIS and EMP held on 18 January 2018
Table 16.9.1 Key Environmental Issues of Concern 16-4
Table 16.11.1 Summary of Environmental Cost and Benefit on Impact 16-6
ASPEC/Pelican(EIA-Timorl.este)/2016 XVi



EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

LIST OF FIGURES

Page
Figure 1.4.1 Project Location with Coordinates 1-39
Figure 1.4.2 Project Masterplan 1-40
Figure 4.2.1 Timor-Leste Environmental Assessment and Licensing Process 4-5
Figure 4.4.1 Total Number of Tourist Arrivals (2010 to 2015) 4-27
Figure 4.1.1 Project Location with Coordinates 4-33
Figure 4.3.1 Project Masterplan 4-34
Figure 4.3.2 Project Layout Plan 4-35
Figure 4.3.3 Hotel Layout Plan 4-36
Figure 4.3.4 Golf Course Layout Plan 4-37
Figure 4.3.5 Service Apartments Layout Plan 4-38
Figure 4.3.6 Hillside Villas/Residences Layout Plan 4-39
Figure 4.3.7 School Conceptual Plan 4-40
Figure 4.3.8 Youth Development and Community Centre 4-41
Figure 4.3.9 Hospital Conceptual Plan 4-42
Figure 4.3.10 (a) Ultility Centre Site Layout 4-43
Figure 4.3.10 (b) Layout of Utility Centre 4-44
Figure 4.3.10 (c) Layout of Hotel Housekeeping Warehouse & Maintenance Depot 4-45
(A3)
Figure 4.3.10 (d) Layout of Golf Course Maintenance and Workshop 4-46
Figure 4.3.10 (e) Layout of Central Garbage Collection Building 4-47
igure 4.3.10 (f) FLayout of Hotel Plant Nursery and Golf Course Turf & Plant Nursery 4-48
Figure 4.3.11 Layout of Main Intake Stations and Substations 4-49
Figure 4.3.12 Overall Water Supply Layout 4-50
Figure 4.3.13 Rainwater Harvesting 4-51
Figure 4.3.14 (a) Location of Sewage Treatment Plants 4-52
Figure 4.3.14 (b) Sewage Treatment Plant Layout — MBR Typical Flow Diagram 4-53
Figure 4.3.14 (c) Sewage Treatment Plant Layout — MBR-RO Typical Flow Diagram 4-54
Figure 4.3.15 (a) Layout Plan for Floating Jetty 4-55
Figure 4.3.15 (b) Layout Plan for Floating Jetty 4-56
Figure 4.3.16 (a) Lake Rehabilitation for Lake A 4-57
Figure 4.3.16 (b) Seawater Circulation for Lake A 4-58
Figure 4.3.16 (c) Lake Rehabilitation for Lake B and Lake C 4-59
Figure 4.3.16 (d) Seawater Circulation for Lake B and Lake C 4-60
Figure 4.3.17 Phasing Plan 4-61
Figure 6.2.1 Annual Rainfall (2011 — 2015) 6-3
Figure 6.2.2 Mean Monthly Rainfall (2011 — 2015) 6-4
Figure 6.2.3 Annual 3-hr Mean, Mean Maximum and Mean Minimum 6-5
Temperatures (2011 — 2015)
Figure 6.2.4 Monthly 3-hr Mean, Mean Maximum and Mean Minimum 6-5
Temperatures (2011 — 2015)
Figure 6.2.5 Annual 3-hr Mean Relative Humidity (2011 — 2015) 6-6
Figure 6.2.6 Monthly 3-hr Mean Relative Humidity (2011 — 2015) 6-6
Figure 6.2.7 Wind Rose Summary (2011 — 2015) 6-8
Figure 6.2.8 Flood Risk at Timor-Leste 6-11
Figure 6.2.9 Tropical Storm Intensity at Timor-Leste 6-12
Figure 6.2.10 Change in Average Surface Temperature (1986 — 2005) 6-14
Figure 6.2.11 Change in Average Precipitation (1986 — 2005) 6-14
Figure 6.2.12 Change in Average Sea Level (1986 — 2005) 6-15
ASPEC/Pelican(EIA-TimorLeste)/2016 XVii



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE
Page
Figure 6.3.1 Topography of Project Site 6-17
Figure 6.3.2 Distribution of Slopes by Gradients in Project Site 6-18
Figure 6.4.1 Photo Inventory for Geomorphology and Geological Condition in 6-26
Project Site
Figure 6.4.2 Geological Map of the Project Area 6-28
Figure 6.4.3 Earthquake Epicenters (1973 to 2009) in and around, Timor Island 6-30
Figure 6.4.4 Location of the Recorded Earthquake in Timor-Leste (2016) 6-32
Figure 6.4.5 Earthquake Hazard Map of Timor-Leste 6-33
Figure 6.4.6 Tsunami Risk Map 6-34
Figure 6.5.1 Soil Texture within the Project Site 6-37
Figure 6.6.1 Baseline Water Sampling Points 6-53
Figure 6.6.2 Tasi Tolu Lakes Salinity Profile Measurement Points 6-54
Figure 6.7.1 Baseline Air Quality and Noise Level Measurement Points 6-62
Figure 6.8.1 River Systems within Project Site 6-66
Figure 6.8.2 River Systems around Project Site 6-67
Figure 6.10.1 Tasi Tolu Lakes 6-74
Figure 6.10.2 Zooplankton and Phytoplankton Sampling Points 6-77
Figure 6.10.3 Fish and Other Fauna found in Tasi Tolu Lakes 6-81
Figure 6.11.1 Mangroves in Tasi Tolu Lakes 6-83
Figure 6.12.1 Transect Locations for Coral Survey 6-86
Figure 6.12.2 Percentage Cover of Substrates for Transects (T1 - T8) 6-89
Figure 6.12.3 Percentage Cover of Substrates at Every Transect (T1 - T8) 6-90
Figure 6.12.4 Percentage Cover of Each Substrate Type 6-101
Figure 6.13.1 Fishes Caught off the Coast of Tasi Tolu 6-110
Figure 6.14.1 Locations of Marine Protected Areas (MPAs) in Timor Leste 6-113
Figure 6.15.1 Invertebrates Observed Along the Transects 6-116
Figure 6.15.2 Marine Megafauna Found in the Coastal Regions of Timor-Leste 6-125
Figure 6.16.1 Ecological Observation Areas 6-128
Figure 6.16.2 Plants Observed in and around the Project Site 6-133
Figure 6.16.3 Birds Observed in and around the Project Site 6-143
Figure 6.16.4 Herpetofauna Observed in and around the Project Site 6-150
Figure 6.16.5 Mammals Observed in and around the Project Site 6-152
Figure 6.17.1 Characteristics and Zonation of the Coastal Area 6-154
Figure 6.17.2 Pictorial Inventory of Coastline along Project Site 6-155
Figure 6.18.1 Distribution of Employed on Three Main Sectors 6-157
Figure 6.20.1 Settlement within Project site 6-168
Figure 6.20.2 Landuse within 3-km Zone of Impact (Topographical Map) 6-169
Figure 6.20.3 Landuse within 3-km Zone of Impact (Google Map) 6-170
Figure 6.20.4 Landuse Within and Surrounding Project Site 6-171
Figure 6.20.5 Settlements within 3-km Zone of Impact 6-172
Figure 6.21.1 Oil and Natural Gas Highlight in Timor-Leste 6-174
Figure 6.21.2 Sand Mining Activities along the Riverbed of Comoro River 6-175
Figure 6.22.1 Fisheries Activities in Tasi Tolu Lakes 6-177
Figure 6.23.1 Livestock Observed in Settlement within Project Site 6-179
Figure 6.24.1 Tourist Arrivals in Timor-Leste, 2010 — 2015 6-181
Figure 6.24.2 Tourism Sites in Municipalities of Dili and Liquica 6-187
Figure 6.24.3 Tourism Sites in Municipalities of Dili and Liquica (Photo Inventory) 6-188
Figure 6.26.1 Timor-Leste’s Population Size by Municipality, 2015 6-191
Figure 6.26.2 Timor-Leste’s Average Household Size by Municipality 6-193
ASPEC/Pelican(EIA-TimorLeste)/2016 XVili



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE
Page
Figure 6.26.3 Timor-Leste’s Density by Municipality 6-194
Figure 6.28.1 Photo Inventory of School and Institutes within 3-km ZOl| 6-201
Figure 6.29.1 Settlement Structure of Suco Tibar, Municipality of Liquica, Timor- 6-204
Leste
Figure 6.32.1 Road Network at Timor-Leste 6-213
Figure 6.32.2 Traffic Counting Points 6-214
Figure 6.32.3 Types of Transportation and Road Condition 6-215
Figure 7.3.1 Seasonal Rainfall and Temperature at Dili 7-2
Figure 7.3.2 Annual Rainfall at Presidente Nicolau Lobato International Airport 7-4
Figure 7.3.3 Tropical Cyclones Passing within 400 km of Diti 7-4
Figure 7.3.4 Historical and Simulated Mean Sea Surface Temperature 7-5
Figure 7.3.5 Regional Distribution of the Rate of Sea Level Rise 7-6
Figure 7.4.1 Carbon Dioxide Concentrations Associated with Three IPCC 7-7
Emissions Scenarios
Figure 7.4.2 Maximum Annual Aragonite Saturation State 7-9
Figure 9.2.1 Earthwork Zoning Plan 9-24
Figure 9.3.1 Soil Erosion Rates for Development Area 9-48
Figure 9.3.2 Soil Erosion Rates for Forest Reserve Area 9-49
Figure 9.3.3 Pictorial Examples of the BMPs/Mitigation Measures on Soil Erosion 9-45
Control
Figure 9.4.1 Pictorial Examples of the Mitigation Measures on Water Quality 9-57
Control
Figure 9.5.1 Incremental 24-Hour Average PM10 Concentrations due to the 9-68
Project Construction Phase with No Mitigation Measures
Figure 9.5.2 Examples of Best Management Practices for Air Quality Control 9-69
during the Construction Phase
Figure 9.7.1 Noise Contour From Machineries 9-89
Figure 9.7.2 Pictorial Examples of Best Management Practices (BMPs) for Noise 9-90
Control during Construction Phase
Figure 9.8.1 Pictorial Examples of the BMPs/Mitigation Measures for Marine 9-104
Ecology
Figure 9.9.1 Pictorial Examples of the Mitigation Measures for Terrestrial Ecology  9-116
Figure 9.9.2 Pictorial Examples of Potential Coastal Plants to be used for 9-117
Landscaping
Figure 9.9.3 Pictorial Examples of Potential Woodland Plants to be used for 9-118
Landscaping
Figure 9.9.4 Pictorial Examples of Potential Mangrove Associated Plants to be 9-119
introduced
Figure 9.9.5 Pictorial Examples of Potential Plants for Reforestation 9-120
Figure 9.10.1 Pictorial Examples of Potential Freshwater Fish Stocking Species 9-131
Figure 9.10.2 Pictorial Examples of Potential Freshwater Wetlands Plant Species 9-131
Figure 9.10.3 Pictorial Examples of Potential Saltwater Wetlands Plant Species 9-132
Figure 9.10.4 Pictorial Examples of Potential Saltwater Fish Stocking Species 9-133
Figure 9.10.5 Pictorial Examples of Mitigation Measures and Lake Ecology 9-134
Conservation
Figure 9.11.1 Infrastructure and Utilities 9-142
Figure 9.13.1 Beach Location 9-157
Figure 9.13.2 Area Occupied by a Group of Four Tourists 9-157
Figure 9.13.3 Pictorial Examples of Best Management Practices (BMPs) for 9-161
Tourism
ASPEC/Pelican(EIA-TimorlLeste)/2016 XiX



EIS FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

Figure 9.14.1
Figure 9.15.1

Figure 9.15.2
Figure 12.4.1

Figure 12.4.2
Figure 12.4.3

Figure 13.1.1
Figure 13.4.1
Figure 13.4.2
Figure 13.4.3
Figure 13.4.4

Proposed New Road near the Project Site (2022)

Pictorial Examples of the Waste Management Practices during
Construction Phase

Universal Accepted Hazard Symbol

Proposed Monitoring Locations for Water Quality, Air Quality, Noise
Level and Ecological Sampling for Construction Phase

Proposed Monitoring Locations for Water Quality and Ecological
Sampling for Operational Phase

Proposed Transect Locations for Coral Survey for Construction and
Operational Phases

The Public Consultation Process

Photo Inventory of Group Discussions

Photo Inventory of 1st Public Consultation

Figure 13.4.3: Photo Inventory of 2nd Public Consultation

Photo Inventory of Questionnaire Survey

Page

9-170
9-183

9-184
1218

12-19
12-20

13-2
13-7
13-9
13-10
13-11

ASPEC/Pelican(EIA-TimorLeste)/2016

XX



EIS FOR PELICAN PARADISE DEVELOPMENT

TABLE OF CONTENTS

TIBAR-TASI TOLU, TIMOR-LESTE

Appendix 4-A
Appendix 4-B
Appendix 6-A
Appendix 6-B
Appendix 6-C
Appendix 6-D
Appendix 9-A
Appendix 10-A
Appendix 13-A
Appendix 13-B
Appendix 13-C

Appendix 13-D

LIST OF APPENDICES

PD Approval Letter

TOR Approval Letter

Summary of Borehole

Certificates of Baseline Water Quality Results
Certificates of Baseline Air Quality Results

Certificates of Baseline Noise Level Resuits

Method Statement for Earthwork

Socio-economic Questionnaire

Minutes of Meetings

Public Consultation with Relevant Stakeholders (TOR)
Public Consultation with Relevant Stakeholders (Draft EIS and EMP)

Related Materials for Public Workshop

ASPEC/Pelican(EIA-TimorLeste)/2016 xXi



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

ABBREVATIONS
- negative
& and
~ Approximately
< Less than
> greater than
< Less than or equal to
= Greater than or equal to
3D Three dimension
AC Aircond
ADB Asian Development Bank
ADSL Asymmetric digital subscriber line
ADT Average daily traffic
AIDS Acquired Immune Deficiency Syndrome
am Ante meridiem
APHA American Public Health Association
ARB Antibiotic-resistant Bacteria
ASEAN Association of Southeast Asian Nations
ASPEC Asia Pacific Environmental Consultants Sdn Bhd
Attn Attention
AWWA American Water Works Association
BMPs Best Management Practices
BOD/BODs Biochemical Oxygen Demand
BQ Bill of Quantities
C&D Construction and Demolition
C&S Civil and Structural
CGM Complaints and grievances mechanism
COD Chemical Oxygen Demand
Cont’ Continue
CRC Community Relations Committee
CSIRO Commonwealth Scientific and Industrial Research Organisation
CSR Corporate Social Responsibility
DC Decommissioning Contractor
DD Data Deficient
DENR Department of Environment and Natural Resources
dia diameter
DO Dissolved Oxygen
DOE Department of Environment
Dr Doctor
DRTL Democratic Republic of Timor-Leste
DWT Dead Weight Tonnage
E East
E.coli Escherichia Coli
eg. Example given
EA Environmental Assessment
EBL Decree-Law No0.26/2012 on Environmental Basic Law
EBRD European Bank for Reconstruction and Development
ECB Environmental Cost and Benefit
EDTL Electricidade de Timor-Leste
EHS Environmental, Health, and Safety
EIA Environmental Impact Assessment
EIS Environmental Impact Statement
ELL Decree-Law N0.5/2011 on Environmental Licensing Law
EMCP Environmental Management Compliance Plan
EMIS Education Management Information System
EMP Environmental Management Plan
EMR Environmental Management Reports

ASPEC/Pelican(EIA-TimorLeste)/2016 XXii



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TAS! TOLU, TIMOR-LESTE

EMT
EN
EnvA
EnvMC
EO
EPA
EQR
ES
ESCP
ESS
et al.
etc.
F&B
Fax
F-FDTL
FGD
FOA
GDP
GDS
GHG
GIs
GPS
H
HCM
HDPE
HIV
HPU
HSSC
i.e.
IBA
IDP
IFC
INTERFET
IPCC
Ir
ISCST3
IT

IT-1
IT-2
IUCN
IWRM
JICA
JKR
Kg

Lo

Lso

Lso
LAeq
LC
LED
Leq
LIT
Lmax
Lmin
LOS
M&E
MAAQS
MAF

Environmental Management Team
Endangered

Environmental Auditor

Environmental Monitoring Consultant
Environmental Officer

Environmental Protection Agency
Environmental Quality Report

Environmental Scoping

Erosion and Sediment Control Plan
Environmental Significant Scores

Et alia

Et cetera

Food and beverage

Facsimile

Timor-Leste Defence Force

Focus Group Discussion

Food and Agriculture Organisation of United Nations
Gross Domestic Product

General Directorate of Statistics

Greenhouse Gas

Geographical Information System

Global Positioning System

Shannon Weaver Diversity Index

Highway Capacity Manual

High Density Polyethylene

Human Immunodeficiency Virus

Highway Planning Unit

Hotel service support centre

id est

Important Bird Area

Military Police Internally Displaced Person
International Finance Corporation
International Force for East Timor
Intergovernmental Panel on Climate Change
Ingenieur

Industrial Source Complex - Short Term Version 3 Model
Information Technology

Interim target 1

Interim target 2

International Union for Conservation of Nature
Integrated Water Resource Management
Japan International Cooperation Agency
Public Works Department Malaysia
Kampung/ Village/ Aldeia

Ten percentile level

Fifty percentile level

Ninety percentile level

Equivalent A-Weighted Continuous Sound Level
Least Concern

Light-emitting Diode

Equivalent Continuous Sound Level

Line Intercept Transect

Maximum A-Weighted Continuous Sound Level
Minimum A-Weighted Continuous Sound Level
Level of Service

Mechanical and Electrical

Malaysian Ambient Air Quality Standards
Ministry of Agriculture and Fisheries

ASPEC/Pelican(EIA-TimorLeste)/2016 xxiii



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

Max
MBAS
MBR
MBR-RO
MC
MCIE
MM
MOM
Mr
MRT
MSL
MWQCS
NAPA
NASA
NATA
NCR
ND
NDDM
NDE
NDPCEI
NDWSS
NE
NEQ
NGO
NIST
NN
NNW
no.

NP

NT
NWQ
NWQS
0&G
OCHA
OEC
P.E.
PCCSP
PCU
PD
pm

PM
PM1o
PM2s
PNMB
PP
PPE
PPHTL
PVC
Ref
RH
RIAM
RL
RO
RUSLE

SC
Sdn Bhd
SDP

maximum

Methylene Blue Active Substances

Membrane bioreactor

Membrane bioreactor reverse osmosis

Main Contractor

Ministry of Commerce, Industry and Environment
Modified Mercalli

Minutes of meeting

Mister

Mass Rapid Transit

Mean sea level

Malaysia Marine Water Quality Criteria and Standards
National Adaptation Plan of Action

National Aeronautics and Space Administration
National Association of Testing Authorities
Non-compliance report

Not Detected

National Directorate for Disaster Management
National Directorate of Environment

National Directorate of Pollution Control and Environmental Impact
National Directorate for Water and Sanitation Service
Northeast/ Not Evaluated

Northeast Quadrant

Non-government Organisations

National Institute of Standards and Technology
Not necessary

north-northwest

Number

Not Protected

Nearly Threatened

Northwest Quadrant

National Water Quality Standards for Malaysia
Oil and grease

United Nations Office for the Coordination of Humanitarian Affairs
Organization for Economic Co-operation
Population Equivalent

Pacific Climate Change Science Program
Passenger Car Unit Equivalent

Project Document

post meridiem

Project Manager

Particulate Matter 10 micrometre

Particulate Matter 2.5 micrometre

Percetakan Nasional Malaysia Berhad

Project Proponent

Personal Protective Equipment

Pelican Paradise Holdings (Timor-Leste)
Polyvinyl Chloride

Reference

Relative Humidity

Rapid Impact Assessment Matrix

Reduced Leve

Reverse osmosis

Revised Universal Soil Loss Equation

South

Sub-contractors

Sendirian Berhad

Strategic Development Plan

ASPEC/Pelican(EIA-TimorLeste)/2016 XXiv



EIS FOR PELICAN PARADISE DEVELOPMENT TABLE OF CONTENTS
TIBAR-TASI TOLU, TIMOR-LESTE

SEA
SEIS
SEQ
SHE
Si

SIA
SIDRA
SOP
SOPAC
sp./spp.
SPC
SPREP
STP
SWQ
SWRO
TCU
TDS
Tel
TOR
™
TSS
TV

UN
UNESCO
UNTAET
us
USA
USACE
USEPA
USGS
vic

v/s

vu
WEF
WHO
WTO
X

Z0l

Strategic Environment Assessment

Simplified Environmental Impact Statement

Southeast Quadrant

Safety, Health and Environment

Soil Investigation

Social Impact Assessment

Signalised or Unsignalised Intersection Design and Research Aid
Standard Operating Procedures

Secretariat of the Pacific Community Applied Geoscience and Technology Division
Species

Secretariat of the Pacific Community

Secretariat of the Pacific Regional Environment Programme
Sewage Treatment Plant

Southwest Quadrant

Seawater Reverse Osmosis

True Colour Unit

Total Dissolved Solids

Telephone

Terms of Reference

Totally Protected

Total suspended solid

Television

United Nations

United Nations Educational, Scientific and Cultural Organization
United Nations Transitional Administration in East Timor
United States

Unisted State of America

United State Army Corps of Engineers

United States Environmental Protection Agency

United States Geological Survey

Degree of saturation

Average delay

Vulnerable

Eater Environment Federation

World Health Organisation

World Tourism Organisation

times/multiply

Zone of Impact

ASPEC/Pelican(EIA-TimorLeste)/2016 XXV



EIS FOR PELICAN PARADISE DEVELOPMENT
TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

AN
As

Cd
CN
CO
CO2
Cr
Cré*
Cu
Fe
H2S
H280q4
HCI
HFC
Hg
HNO3
Mn
NaOH
NHs
NO2
NO2
NOs
O3

PAHs
Pb
PCB
PCDD
PCE
Se
SOz
TBT
Zn

%

°C

Hg/L
pg/m?

ac
cells/mL
CFU/100 mL
cm

dB

dB(A)

ha

hr

ind./L

kg

km

km/h

km?2

CHEMICALS

Ammoniacal Nitrogen
Arsenic

Cadmium

Cyanide

Carbon Monoxide
Carbon dioxide
Chromium

Chromium Hexavalent
Copper

fron

Hydrogen Sulphide
Sulphuric Acid
Hydrochloric acid
hydrofluorocarbons
Mercury

Nitric acid

Manganese

Sodium hydroxide
Ammonia

Nitrogen Dioxide
Nitrite

Nitrate

Ozone

Phosphorus
Polycyclic Aromatic Hydrocarbon
Lead

Polychlorinated biphenyl
Polychlorinated dibenzo-p-dioxins
perchloroethylene
Selenium

Sulphur Dioxide
Tributyltin

Zinc

UNITS

Percentage

Minute

Degree

Degree Celsius
Microgramme per litre
Microgramme per cubic metre
acres

Cells per mililitre

Colony Forming Unit per one hundred millilitre
centimetre

Decibel

Decibel A-weighted

Hectare

Hour

Individuals per litre
Kilogramme

Kilometre

Kilometre per hour

Square kilometre

ASPEC/Pelican(EIA-TimorLeste)/2016

XXVi



EIS FOR PELICAN PARADISE DEVELOPMENT
TIBAR-TASI TOLU, TIMOR-LESTE

TABLE OF CONTENTS

kv
kVA
kw
kWh
L/s

m

m/s

m2

m3
m3/day
m3/hr
mg/L
mg/m?®
MJ.mm/ha.hr.yr
mL
MLD
mm
mm/s
mm/yr
MPN/100 mL
ms/cm
MW
PCU
ppm

ppt
sec

t/halyr
thr/MJ.mm
ushD

yr

um

Kilovolt

Kilovolt-ampere

kilowatt

Kilowatt per hour

Litre per second

Metre

Metre per second

Square metre

Cubic metre

Cubic metre per day

Cubic metre per hour
Milligramme per litre
Milligramme per cubic metre
Megajoule. Milligramme per hectare. hour.year
mililitre

Million litre per day
Millimetre

Millimetre per second
Millimetre per year

Most probable number per one hundred millilitre
milli-Siemens per centimetre
Megawatt

Platinum-Cobalt units

Parts per million

Parts per trillion

Second

Tonne per hectare per year
Tonne per hour per Mega joule per millimetre
United States Dollars

Year

Micrometre

ASPEC/Pelican(EIA-TimorLeste)/2016

XXVii



Chapter 1

Executive Summary




EIS FOR PELICAN PARADISE DEVELOPMENT CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE

CHAPTER 1: EXECUTIVE SUMMARY

1.1 PROJECT BACKGROUND
° The title of this Project is:

ENVIRONMENTAL IMPACT STATEMENT (EIS) FOR PROPOSED PELICAN
PARADISE DEVELOPMENT, TIBAR-TASI TOLU, TIMOR-LESTE

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

° The Project encompasses 563.04 ha across Post Administration Dom Aleixo,
Municipality of Dili, and Post Administration Bazartete, Municipality of Liquica. The
site is located ~8 km west of Dili, the capital, and ~2 km southwest of Presidente
Nicolau Lobato International Airport. It can be easily accessed via Rua Terra
Santa connecting from Dili and Liquica.

° Presently, the Government of the Democratic Republic of Timor-Leste (DRTL) has
leased the land to Pelican Paradise Holdings (Timor-Leste), the Project Proponent
(PP), for 99 years under a Lease Agreement of State Property, dated 16"
September 2009 (Contract No. 530 00932). This has since been superseded by a
new Lease Agreement, dated 5t August 2010 for the development (Contact No
530.01018).

° The Government will deliver the land free of all encumbrances for commencement
of development since 2017. The resetilement of any persons living within the
Project site and the resettlement plans, are outside the scope of this
Environmental Impact Statement (EIS) and Environmental Management Plan
(EMP).

° An earlier Environmental Impact Assessment (EIA) Report submitted by Asia
Pacific Environmental Consultants Sdn Bhd (ASPEC) in July 2010 was approved
on 4" May 2012 by the National Directorate for Environment, State Secretariat for
Environment, Ministry for Economy and Development, DRTL.

° As the Environmental License has lapsed (two years from the date of Notification
in the Schedule), and because of amendments to the Project Masterplan Layout,
the PP is now re-submitting a fresh EIS and EMP for an Environmental License as
per the developmental requirements of the National Directorate of Pollution
Control and Environmental Impact (NDPCEI), DRTL.

° Pelican Paradise Holdings (Timor-Leste), the PP, intends to implement the Project
in 2017 and had commissioned ASPEC, the Environmental Consultants, to
proceed with the EIS and EMP.
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1.2 DETAILS OF THE PROJECT PROPONENT

° The Project Proponent (PP) is Pelican Paradise Holdings Timor-Leste (PPHTL):

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

Rua Presidente Nicolau Lobato

Comoro, Dom Aleixo

Dili, Timor-Leste

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

1.3 DETAILS OF EIA CONSULTANTS
) The appointed Environmental Consultant:

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 (Director)
Dr Jamie Chong Li Yean (Executive Director)
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1.4 DESCRIPTION OF THE PROJECT
1.4.1 Identification of Project

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

1.4.2 Category of the Project

° The NDPCE! had categorised the Project under Category A, vide letter [ref:
353/DNCPIA/XXI1/2016 dated 20 December 2016], which requires an
Environmental Assessment (EA) that involves the preparation of an EIS and EMP,
which is the subject of this submission.

1.4.3 Brief Description of the Project

° The Project advocates for an eco-friendly development with the following design
aspirations:
(i Good access.
(i) Efficient and sustainable use of natural resources.
(iii) Strong 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, 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.

° Table 1.4.1 and Figure 1.4.2 showed the land usage in the 13 Plots within the
Project area. A total of 62.94% will remain as hill forests, which is the largest
component; followed by commercial (26.95%) and residential development
(8.09%); institutions (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 over six years with overlapping
development over the three phases.

° The 2™ hotel (Plot 10) will be developed earlier or later depending on the
expansion of the Presidente Nicolau Lobato International Airport and growth of
tourism in the country.
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Table 1.4.1: Development Components

No Development ] Area (ha) | Percentage (%)
Commercial Component
1 Plot 1: 5-Star Hotel (464-room) 2715 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 altruistically predicted on a number of strategic
factors underpinning the scope of works (see Chapter 4: Description of the
Project) as follows:

(i Promote and expand tourism activities in Timor-Leste.
(i) Integrated development planning for the present and future growth.
(iii) Socio-economic development.

(iv) Conserve and rehabilitate the environment.
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1.5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

Table 1.5.1 provides the environmental policies, legislations and regulations for
the preparation of the EIS and EMP. Standards and guidelines for environmental
quality benchmarking from the World Health Organisation (WHQ), Malaysia and
other Association of Southeast Asian Nations (ASEAN) countries will be referred
to when there is a lack thereof in Timor-Leste.

Table 1.5.1: Legislations, Regulations, Guidelines and Standards Related to the Project

Components Legislation, Regulation, Standard and Guidelines
Environmental Legislations
Assessment

e Decree-Law N0.26/2012 on Environmental Basic Law (EBL)

o Decree-Law No0.5/2011 on Environmental Licensing Law (ELL)

Regulations and Guidelines

e Guidelines on Ministerial Diploma on Regulation on Detailed Requirements for
Screening, Scoping and the Terms of Reference, Environmental Impact
Statements and Environmental 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

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

s Ministerial Diploma for Regulation on the Public Consuitations Procedures and
Requirements during the Environmental Assessment Project

Biodiversity and
Protected Areas

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

o UNTAET Regulation No.2000/17 on the Prohibition of Logging Operation and
Export of Wood from East Timor

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

Fisheries and
Aquaculture
Legislation

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

Environmental
Management

Standards and Guidelines

¢ International Finance Corporation (IFC) Performance Standards on Environmental
and Social Sustainability

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

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

Environmental
Quality

Standards and Guidelines

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

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

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

o Effluent: Malaysian Sewerage Industry Guidelines

o Air Quality: WHO Air Quality Guidelines

o Noise Level: WHO Guideline Values for Community Noise in Specific
Environments
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1.6 DESCRIPTION OF THE ENVIRONMENT

Components

Description

(A) Physical Environment

Climate and
Implications of
Climate Change

Average Annual Climatic Statistics (2011 —2015):

Rainfall Highest rainfall: 1,045.1 mm (2013)
Lowest rainfall: 646.6 mm (2015)
Temperature 3-hr mean temperature: 28.9 to 29.2°C
Relative Humidity 3-hr mean relative humidity: 62% to 77%
Surface Winds Mostly from northeast (23.4%)
2.1% under calm condition

Natural climatic hazards experienced are: Infrequent tropical cyclones; seismicity;
and frequent prolonged droughts.

Climate change: Over a period of 20 years (1986 — 2005), Timor-Leste
experienced the following changes:

(i) Average surface temperature change of between 0.5 to 1.0°C.

(i) 10% reduction in average precipitation.

(iii) Sea level increased ~0.4t0 0.5 m.

Topography and e The general terrain is undulating to flat towards the coast.
Slope o Background hills with highest elevation of 395 m above MSL.
o Most slopes (86.36%) are <35°.
Geomorphology o Four main geological units are found: Contemporary Beach, Coastal Deposits,
and Geology Alluvial Fan Sediments and the Alieu Formation.
e Alluvial Fan Sediments overlies a thick sequence of Coastal Deposits, whilst the
hilly terrain consists of meta-sedimentary bedrock of the Alieu Formation.
¢ Groundwater in the Coastal Deposits and the Alieu bedrock is difficult fo abstract,
except at the Alluvial Fan Deposits where the aquifers are shallower and could
yield more water, but the area could be subject to saltwater intrusion.
Soil « Soils were derived from coastal marine materials and weathered base rocks.

Generally, the soils have very little organic materials and infertile.

Water Quality

Two sets of lake and seawater samples were collected: (i) 28 September and 20
October 2016; and (ii) 13 January 2017. Due to inconsistencies, the results from
the first set were discarded.

Presently, there are no marine water quality standards in Timor-Leste. The lake

and seawater results were compared to the limits of Class 2 (for marine life,

fisheries, coral reefs, recreational and mariculture), and Class E (for mangroves,
estuarine and river mouth water), under the Malaysian Marine Water Quality

Criteria and Standards (MWQCS), respectively.

Lake Water:

(i) Water quality standards used: Class E of MWQCS (estuarine and inland).

(ii) TSS: All complied with Class E limits of MWQCS.

(iii) Heavy metals: All complied with Class E limits of MWQCS, except for Lead
(Pb) at LW2 (Tasi Tolu Lake B); Copper (Cu) at all points, and Zinc (Zn) at
LW3 (Tasi Tolu Lake A).

(iv) Nitrate (NO7’) and Nitrite (NO3’): All samples exceeded MWQCS Class E
limits.

(v) Tasi Tolu area: Brackish aquifers where the water contains high salinity and
total dissolved solid (TDS).
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Components

Description

Woater Quality
(Cont’)

e Seawater:
(i) Water quality standards used: Class 2 of MWQCS (recreation).

(ii) Oil and Grease (O&G): Level high at SW4 with 3.7 mg/L exceeding the Class
2 limits of MWQCS.

(iif) Heavy metals: All complied, except Pb at SW3 and SW4; Cu at all points;
and Zn at SW2.

(iv) NOz and NO3: All samples exceeded MWQCS Class 2 limits.

Air Quality e Baseline air quality measurements were carried out on 18 — 21 October 2016.
o Results: All complied with WHO Air Quality Guidelines and Malaysia Ambient Air
Quality Standards (MAAQS) except:
(i) PMgsat A1 exceeded WHO standards (25 pg/m®).
(i) PMgsat A2 exceeded both WHO standard (25 ug/m®) and MAAQS standard
(75 pg/m?®).
(iiiy PMyo at A3 exceeded WHO standards (50 pg/ma).
Hydrology and e The Project site is located within the Tasi Tolu basin.
Drainage o It captures waters from the range of hills during the wet season via the small
ephemeral streams and drain into the three lakes.
e There is no direct outlet to the sea except at the man-made culvert near the Dili
Rock, to discharge previous treated sewage to the sea.
o The Project site is not flood-prone but is vulnerable to occasional storm surge
and half yearly droughts.
Noise Level

e The baseline noise levels at N1, N3 and N4 all exceeded the permissible limits of
55 dB(A) of both WHO and the Department of Environment (DOE) Malaysia.

(B) Ecological Environment

Wetlands and the
Three Lakes

e The three Tasi Tolu Lakes within the Project site are saline, semi-eutrophicated
and devoid of much of its lake organisms.

e The lake baseline planktons survey showed the following:
(i) Phytoplankton and Zoopiankton:

No. of No. of . . . s

Genera | Phylum Cell Density Diversity (H’)
Phytoplankton 13 4 LakeB>C=>A Lake A>C>B
Zooplankton 2 1 LakeC>B>A LakeC>A>B

(ii) FEish: Tasi Tolu Lakes have very low fish diversity and only one fish species
(Tilapia or Oreochromis sp.) was observed during site investigations.
(iiiy QOverall: Low level of primary food causing low fish population.

Mangroves

e Mangroves along the shores of the Tasi Tolu Lakes have largely been depleted.
Largest patch was observed north of Lake C.

e Two dominant species of mangroves were the Grey Mangrove (Avicennia
marina) and the White-flowered Black Mangrove (Lumnitzera racemosa).
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Components Description

Corals e Coral surveys (on 19 — 22 October 2016) at four locations comprising two
transects each, using Line Intercept Transect (LIT) and Visual Quadrat methods.
e Result of LIT showed:
(i) The deeper sea transects had lower coral coverage than shallower ones.
(il) Transects east of Dili Rock have poorer coral coverage than in the west.
(iii) T7, the shallower transect in front of Plot 3 and 2" hotel (Plot 10), had most
live hard and soft corals (39.65% and 42.40% respectively).
(iv) T1, the shallower transect at the proposed jetty (Plot 1) had most coral
rubbles and less live corals.
(v) T2, the deeper transect had mostly sand (58%) and rubble (40%), only 2% is
algae.
o Result of Visual Quadrat:
(i) This concurred with the results of T7with highest diversity of 10 coral genus.
(ii) Quadrats from T1, T2 and T4 had the lowest coral diversity.
e Overall: The reefs west of Dili Rock are healthy and diverse. East of Dili Rock
where the future jetty will be sited has lower coverage and more coral rubbles.

Fisheries e The dominant fishes at the northern coast of Timor-Leste are mostly pelagic;
whereas the southern coast has more diverse fishery resources of greater
commercial value according to the fishermen.

Protected Areas e Tasi Tolu Lake areas have been gazetted as an Important Bird Area (IBA) by
and National Parks BirdLife International as it satisfies two criteria: (i) inhabited by Globally
Threatened (A1) and Restricted-range (A2) species; and because (ii) the rare
Timor Sparrow (Lonchura fuscata) and the Slaty Cuckoo Dove (Turacoena
modesta) were found in the area.

Marine Ecology « Invertebrates: 11 genera of invertebrates along the eight survey transects, from
six phylum: Annelidian, Cnidarian, Crustacean, Molluscs, Echinoderm and
Chordata, were mostly of LC status by [UCN.

e Phytoplankton: Three locations (B1 — B3) have in total, 16 genera from three
phyla. B3 west of Plot 3, has the highest cell density and diversity. B1 at the
breakwater of Presidente Nicolau Lobato International Airport, had the lowest
density and diversity.

s Zooplankton: Zooplankton from the same location as phytoplankton, comprises
15 genera from six groups: Arthropoda, Mollusca, Cnidaria, Chordata,
Chaetognatha and Annelida. The density and diversity of zooplankton is highest
at B1.

« Marine Mammals: A total 15 species of marine megafauna was sited at the
coastal region of Timor-Leste (from sight and literature review), which included
whales, dolphins and dugongs. Among the 15 species, three of them are listed as
Endangered under the IUCN; two are Vulnerable - dugongs and sperm whale;
and the rest are listed as Least Concern and Data Deficient.

s Overall: The sea is rich in marine life although the primary producers vary from
place to place.
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Components

Description

Terrestrial Ecology

There are three distinct ecological habitat types in Project site: (i) E1 — Tasi Tolu
Lakes; (i) E2 — Tasi Tolu coastline; and (iii) E3 — the hills around Tasi Tolu.

Flora: Four floristic types:

(iy Degraded scrubland around Tasi Tolu Lakes.

(i) Remnant mangroves at the shores of Tasi Tolu Lakes.

(iii) Coastal vegetation along the shores and coasts.

(iv) Open woodlands on the hills.

A total of 46 plant species were observed in all three habitats, comprising
common and hardy invasive species of little to no conservational importance.

No rare or endangered plant species were encountered during the survey.

The habitats have been altered from its natural state, as invasive plants had
already spread widely in the native landscape.

Avifauna: A total of 30 species of avifauna were observed. Several birds of
conservational importance, Timor Sparrow, Sunda Teal (Anas gibberifrons), Red-
necked Stint (Calidris ruficollis) and Black-tailed Godwit (Limosa limos), are listed
as Near Threatened status by IUCN. Literature review indicated 79 species
recorded in and around the Project site, which makes the area an IBA.
Herpetofauna: The diversity of amphibians was low and only recorded at E1, but
the abundance was relatively high. The reptile diversity was also poor in the and
only five species of reptiles were observed. All species found were hardy
colonisers of low conservational value. They were tolerant to disturbance and
often found near human habituations. However, two taxons recorded in the
survey were not properly described (Feyervarja sp. and Cyrfodactylus sp.) and it
is possible that these species may be endemic to the island of Timor.

Mammal: Most mammals observed were domesticated ones such as pig, buffalo,
banteng, dog, etc. kept either as pets or lifestock. The banteng (Bos javanicus)
however is listed as Endangered status by IUCN.

Coastal Beaches
and Resources

The coast of Tasi Tolu Beach can be separated into three zones:

(i) West of Dili Rock: Divided into a 2 — 3 m vegetation zone (shrubs, beach
grass, and medium sized trees); and a 3 — 5 m short sandy intertifal beach
zone with rocky outcrops.

(i) Dili_Rock: This rocky outcrop terminates directly into the sea and is a
favourite diving spot. The Dili Rock comprises a large tower boulder with
small boulders interspersed with the sandy beach.

(iii) East of Dili Rock: This comprises a long stretch of unbroken sandy beach
with a vegetation zone (mainly shrubs and bushes), sandy beach with grass
patches and an intertidal zone with pebbles, gravels, shells, and dead corals.

(C) Economic Environment

Employment
Sectors

o Based on the Timor-Leste Labour Force Survey 2013, the total active working-

age population was only 27.3%; the rest were inactive (69.4%) and persons who
did not have permanent jobs, looking for job or waiting for reply to a job
application (3.3%).

Among those employed, most of them were in the services sector (45.1%),
following by agriculture sector (40.5%) and industry sector (12.7%).

From the socio-economic survey within the 3-km Zone of Impacts (ZOl), 73.4% of
the respondents (total = 203) were actively employed; most of them were in the
government services (30.5%), followed by agriculture (12.8%)
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Components

Description

Infrastructure
Facilities

o Electricity: Electricity supply within the Project site will be sourced from the
national grid supplied by Electricidade de Timor-Leste (EDTL). The Project will
require ~650 kVa during construction and ~29,098 kW for the operational phase.

o Water supply: Water supply is managed by National Directorate for Water and
Sanitation Service (NDWSS). The Project will require ~0.6 MLD during
construction and 7.251 MLD during the operational phase.

s Telecommunication: Telecommunication is currently serviced by three mobile
network operators: Timor Telecom, Telemor and Telkomsel. There is access to
mobile internet and landline internet services.

* Roads: The Project site can be accessed via Rua Terra Santa connecting
Presidente Nicolau Lobato International Airport and Dili in the east and Tibar,
west of the Project site. The main form of public transport within Dili areas is by
microlets, buses and taxis.

+ Sewerage: The nearest STP to the Project site is Tibar STP. Presently, the
settlement in the Project site uses the pour flush system.

+ Solid Waste Management: Solid waste collection service in Dili is served by the
Municipalities of Dili, under the Ministry of State Administration. Waste is
collected by private contractors and disposed off at the Tibar Landfill, which is the
nearest landfill from the Project site.

Landuse

Within the Project Site

* The only settlement within the Project site is Kg 12 De Outubro with ~3,803
persons, who will be resettled by the Government in 2017.

» Other landuses presently occupying the Project site include: remnant houses of
the Timor-Leste Defence Force (F-FDTL) and Military Police Internally Displaced
Person (IDP) camp; an off-dock yard; a depot for abandoned cars; former race
track; a line of used clothing stalls; make-shift market; and the bus terminal area.

Within 3-km ZOI

o Northeast Quadrant (NEQ): It is the most built-up and densely settled quadrant.
It comprises 23 settlements with a residential population of 43,565 persons or
6,707 households. This NEQ has factories, workshops, sand mining, commercial
and retail outlets, etc.

¢ Southeast Quadrant (SEQ): SEQ is described as the rural hinterland at the
fringes of the Dili urban region, where there are only four settlements with the
population of 3,708 persons, mostly at the northern section of the quadrant.

o Southwest Quadrant (SWQ): There are two settlements with total 249
households and a population of 1,340 persons. Apart from residential landuse, it
has fish farms and patches of mangroves along the shores of Tibar bay. The
higher slopes of SWQ comprise degraded forests.

* Northwest Quadrant (NWQ): NWQ only has a small portion of land under salt
pans and patches of mangroves. The largest settlement is Kg Fatunia, which
straddles both NWQ and SWQ.

Use of Forest and
Other Natural
Resources

o Some communities in Timor-Leste are dependent on forest resources for their
livelihood: (i) Fuel for cooking and lighting; (ii) For building materials; and (iii) As a
source of incomes from sales of firewood, fruits, medicinal plants, etc.

o Within 3-km ZOl, same families harvest timber, bamboo, palms, etc. to
supplement their incomes.

o Timor-Leste has rich deposits of oil and natural gas, contributing 80.9% of the
total export (2014). No oil and gas have been recorded within the Project site.

* There were no records of mineral resources mined at the Project area although
Timor-Leste has metallic minerals such as gold, copper, manganese, etc.

e The common non-metallic minerals are sand, shale, slate and gravel etc. No
mining activities were observed within the Project.
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Components

Description

Fishery Resources

Fishery activities in Timor-Leste are mainly coastal fishing, characterised by
artisanal and small-scale fishing operations.

There were 633 and 319 fishermen recorded in the Municipalities of Dili
(including Atauro) and Liquica respectively within 2013 — 2015.

There were no fisheries activities along the coastal area fronting the Project site;
only recreational fishing.

Some families living within the Project site rely on limited fisheries resources of
the Tasi Tolu Lakes to supplement their income, but the catch has dwindled
considerably.

Agriculture

Crop-growing Activity: Common crops grown in Timor-Leste are staple foods,
root crops and cash crop. Most of the crops harvested are kept for domestic
consumption except for cash crop (coffee); 83% of harvested coffee is exported.
There is no agriculture activity within the Project site. However, some households
grow vegetables/fruit trees in their yards for consumption or sometimes for sale.
Non-crop Agriculture Activity: The common livestock are pigs and chicken,
generating ~40% of the incomes for the households.

Tourism and
Recreation

The tourist arrivals in Timor-Leste have steadily increased from 2010 to 2015.
Compared to 2006 data, there was a 67.6% increase in tourist arrivals in 2015,
which is a positive sign for the tourism sector.

The tourism sites in and around the Project area are the Tasi Tolu Lakes, St
Paul’'s Holy House, Pope Monument and Dili Rock.

There are some medium-sized hotels catering to the tourists but none are of
international class. These include Hotel Timor, Timor Plaza, Novo Turismo and
Hotel The Ramelau. Hotel 1 will be the largest when completed.

Other Industries

Traditional arts, craft and handiworks have contributed to the national economy.
The common traditional handicraft is Tais, weaved by Timorese women to
supplement their income. In recent years, the traditional Tais products have been
modernised (scarves, bags, etc.) to cater to the tourist market.

Rock quarrying and coffee drying factories are found within 3-km ZOlI but none at
the Project site.

(D) Social Environment

Population and
Communities

e The 2015 Timor-Leste Census showed:

(iy Total population: 1,167,242.

(i) Population growth: ~2.69%, from 2010 to 2015.

(iii) Gender composition and ratio: 588,561 males and 578,681 females, with a
gender ratio of 102:100 respectively.

(iv) Household size: average ~6 persons.

(v) Population density: 78 persons/kmz.

(vi) Rural-Urban distribution: 328,281 urban and 838,961 are rural.

Health Profiles

Through self-reporting, the communities within the 3-km ZOl, considered their
health as good.

They or their family members only occasionally suffered from common ilinesses,
such as flu, sinusitis, respiratory infection, dengue, malaria, diarrhoea, etc.

Institutions,
Schools and Health
Facilities

The 2015 data from the Education Management Information System (EMIS),
showed there were 1,523 schools in Timor-Leste for basic education.

Up to 2011, there were four accredited universities and seven accredited
institutes in Timor-Leste to provide higher education.

There were six public hospitals in Timor-Leste; the nearest one is Dili National
Hospital, located ~9 km from the eastern boundary of the Project site.

A number of clinics were recorded in the Municipality of Dili, mostly NGOs-
supported and private clinics.
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Components

Description

Community and
Family Structures

e« Community Structure: In general, the local communities paid good respects to
their leaders, who are also chiefs in the settlements and often act as their
mediators. Community structure is hierarchical and tight.

o Family Structure: Most households in Timor-Leste are headed by the males of
the family.

Land Ownership

o Presently, the Project land is under state property with a lease of 99 years for
commercial development to the PP.

Any Types of
Common or
Individual Rights on
Natural Resources

¢ Mining Code: The Mining Code (approved in August 2016) encompasses all
mining activities, both inland and offshore. Any mining activities in the country
would require a mining license issued by the government authority responsible
for mineral resources.

o UNTAET Regulation No.2000/17: UNTAET Regulation No.2000/17 on the
Prohibition of Logging Operations and the Export of Wood from East Timor
prohibits any logging operation in Timor-Leste, except for (i) pharmaceutical and
cosmetic industry; (ii) producing wood for traditional farming and other domestic,
traditional or cultural uses; (iii) construction of traditional houses and religious
buildings; and (iv) handicrafts exported individually as personal household
effects.

Traffic

e The main arterial road access to the Project site is Rua Terra Santa, which is bi-
directional. The road conditions are poor with large potholes in some places, and
lack of traffic guard rails at the seaward edge.

¢ The Signalised and Unsignalised Intersection Design and Research Aid (SIDRA)
simulation showed the through traffic from Dili town and other residential areas to
the Project site had a LOS of ‘A’ during the morning, afternoon and evening peak
hours, indicating smooth traffic flow without much time delay.

(E) Cultural Environ

ment

Cultural Heritage

« Timor-Leste has a strong and unique culture reflecting their history.

e Language: Tetum-Prasa with strong influence from the Portuguese language is
widely used in Timor-Leste. The other official language is Portuguese. There are
31 indigenous dialects spoken in different Municipalities throughout the country.

o Religion and Beliefs: 96.9% of the people are Roman Catholic. There are still
people deep in their belief in animism, but no animistic sites were found at the
Project site.

Archaeological
Sites

e There is no record of any archaeological sites within the Project site.

Historic Sites

o The nearest historic sites are St Paul's Holy House and the Pope Monument.
Both of these historic are also considered religious sites, built to commemorate
the contributions of Pope John Paul Il to Timor-Leste’s Independence.

Sacred Sites

+ The Tasi Tolu Lakes are believed to be sacred sites by the people of Timor-Leste
as a reminder of their sad history during the Indonesian occupation, 1975 — 1999.

e St Paul's Holy House adjacent to Project site is also known as a sacred site by
some the local community.

+ No cemetery is found within the Project site.

Unique Landscape

» Tasi Tolu, where the Project site is located, has a unique landscape. It is scenic
with a range of hills as a background and a broad flat coastal plain that merges to
the sea.
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1.7 CLIMATE CHANGE

° The Project is unlikely to cause any climatic change during the construction and
operational phases. The Project of 563.04 ha (5.63 km?) within a country of 15,000
km? is too small to affect the global, and indeed, even the regional synoptic
climatic conditions.

° On the other hand, the regionai and global climate change will cause an impact on
the Project and the country such as sea level rise, extreme rainfall and oceanic
acidity; all of which will cause hardships to the communities in Timor-Leste. These
include increasingly low productivity of marine resources and therefore less food
and incomes for the families and economy, who depended on them. Consistent
monitoring of the climatic conditions of the surrounding seas in Timor-Leste will be
necessary to prepare for any eventuality.

1.8 ALTERNATIVES

° The choice of the Project site is sine qua non, as the location has already been

’ approved by the Government of Timor-Leste to the PP. This effectively foregoes

any other alternative sites for development. There is thus no need to review
alternative locations for the Project in this EIS.

° The focus of alternatives in the EIS would be on landuse compatibility;
development components; technology and construction methods; and
environmental significance (see Chapter 8).

1.8.1 Project Design Concept

o The Project is an integrated mixed development comprising hotels, golf-course,
commercial centres, hospital, school, residential building and nature area. The
design follows the eco-friendly, green conservational concept but with a focus on
developmental potentials for tourism and services as the country lacks good
tourism products such as good accommodation and facilities for conventions,
meetings and exhibitions (see Chapter 4).

1.8.2 New Technology and Method

° Due to climatic constraints, the PP has adopted specific environmental options to
enhance the Project. These include

(i) Woater Resource Options: To overcome water deficit due to prolonged
drought, various options have been considered such as:

(a) Utilise existing water supply from the network.

(b) Utilise groundwater.

(c) Utilise existing surface water.

(d) Recycling and treatment of sewage.

(e) Desalination plant.

) Alternative water supply, i.e. rainwater harvesting.
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(i)

(iii)

(iv)

(V)

Lake Rehabilitation: The conversion of Lake A to freshwater is a
necessary option to meet water demands for the Project. As the option
has been rejected during the Public Consultation on 18 January 2018, the
PP has thus decided for Lake A to remain saline. Lakes B and C, will
remain saline, but improvements including Lake A, have been proposed
for the Government to make them viable and productive again to form the
best physical touristic features in and around the public parks.

Coastal Management: To least disrupt marine life and their communities,
soil erosion will be controlled at source, containing all the silt and
sediments within the Project site.

(a) Floating Jetty: The jetty will be slated in areas with least corals
and least disruption to sea and land traffic and the communities.
Technology wise, a floating jetty will not cause a heavy toll on the
corals and marine life as compared to a permanent jetty.

(b) Intake and Outlet of the Desalination Plant: There are two options:
first option is to place it east of the Dili Rock where there are more
coral rubbles and less healthy corals; while the second option is to
lay them near to the jetty. Both options are now under detailed
investigations at the time of this EIS.

(c) Drainage Qutlet of Lakes B and C: To create a healthy lake
environment and improve its capability to sustain a higher
diversity and density of aquatic/marine and avian life, a series of
engineered lake system is proposed to provide better water
exchange to recharge Lakes B and C. The system includes a
pump house to supply saline water from the coast into Lake C to
recharge the waters. The water will flow into Lake B through a
channel and finally, discharge to the coastal sea through an
overflow culvert. The outlet of the culvert is sited adjacent to the
floating jetty to minimise further disruptions to marine life.

Re-afforestation of the Hill Areas: The reforestation of the hills will improve
the aesthetics, capture rain and atmospheric moisture as well as lessen
erosion and provide a more conducive habitat for the fauna.

Zero Discharge of Sewage: All sewage will be treated for reused to
irrigate the golf course and/or the effluent will undergo further polishing
that can be used in the aircond cooling towers, etc. The sludge will be
used as materials for soil enrichment.

1.8.3 ‘No Project’ Option

o The ‘No Project’ Option is status quo option where no development will take place.
Since the ‘With Project’ Option will provide more benefits than in its present
condition, the ‘No Project’ Option is not recommended.
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1.9 IMPACT ASSESSMENT AND MITIGATION MEASURES

1.9.1 Scope of the Assessment

° The environmental impact assessment features the significant positive and
negative impacts that are direct, indirect or cumulative within the short-, medium-
and long-term during the pre-construction, construction and operational phases.

° The impacts are described to the level where the consulting engineers can take
over to prepare the mitigation measures to abate the adverse impacts.

® Deactivation/decommissioning is unlikely to occur in an integrated mixed
development as the Project with a focus on resort living comprising recreational,
commercial, institutional and environment components are meant for long-term
development. Thus, the impact assessment for deactivation/ decommissioning
phase is generally unwarranted and will not be included in this EIS.

1.9.2 Methodology and Approach

o A Rapid Impact Assessment Matrix (RIAM) was used to assess the cause-effect
relationships between various Project activities on the physical, ecological,
economic, social and cultural environmental components.

° The environmental components with significant/adverse impact were further
assessed individually, for which mitigation measures were recommended to abate

the negative impacts.

1.9.3 Impacts and Significance of the Identified Impacts
° The positive and negative impacts to its environs are summarised in Table 1.9.1.
° Respectively, the potential significant impacts from Project activities during the
construction, operational and deactivation/decommissioning phases are shown in
Tables 1.9.2 — 1.9.4. The details can be referred to Chapter 9: Impact

Assessment and Mitigation Measures.

Table 1.9.1: Summary of Positive and Negative Impacts from the Project

Impacts Description
Pre-construction Phase

Significant Impacts o No significant negative impacts ascertained.
» Result: No mitigations needed.

Construction Phase

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

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

ASPEC/Pelican(EIA-TimorLeste)/2016 1-15



EIS FOR PELICAN PARADISE DEVELOPMENT CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE

Impacts Description

¢ Alteration of hydrological system.

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

+ Landuse change.

o Traffic congestion.

» Social conflicts.

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

o Multiplier effects on the local economy.

¢ Result: Need only enhancements.

e Time Period: Short to long-term.

Minor

Operational Phase

Significant Negative * Water pollution by sewage effluents.
Impacts Major « Increased traffic volume.

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

o Air pollution.

¢ Increased noise level.

Minor e Increased peak flow discharges.

¢ Resuit: Intermittent mitigation measures required.
e Time Period: Short to mid-term.

Significant Positive Impacts o Aesthetic improvements to Tasi Tolu area.
» Enhanced terrestrial and lake ecology.

¢ Generation of jobs and business.

» Land value appreciation.

¢ Increase in housing, commercial and institutional
development.

¢ Improvements in standard of living.

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

¢ Increased tourist arrival.

e Result: Need only enhancements.

s Time Period: Short to long-term.
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Table 1.9.2: Summary of Potential Significant Environmental Impacts and Mitigation Measures during Construction Phase
Potential Significant Mitigation Monitoring Mitigation
Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ I
Environmental Impact Cost (USD) Res ibilit Responsibility
ponsibility
¢ Mobilisation by Geology Geomorphology and Geology $100,000 | « No sampling required. . Weekly o 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
o 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
o Mobilisation of geological strikes and dips of |  reinforcement techniques such as the installation of dowels,
construction the Alieu Formations at the | ¢k polts of rock anchors.
equipment and site. e Removal of unstable rock areas and replacement with
machinery reinforced wall.
o Construction of the e Surface water to be diverted away from the cut slopes.
jetty e Horizontal or inclined subsurface drains drilled into the slope
e Land clearing cuts will reduce the groundwater level within and prevent build-
e Biomass removal up of excess water pressure.
e Demolition of Soil Erosion Soil Erosion and Sedimentation $20,000 e Condition of stockpile area. e Daily e Contractor

remnant squatter
houses

o Earthwork and
platform formation

o Earthworks,
sculpturing and
shaping the golf
course

e General piling and
structural works

e Final finishing and
landscape

e Soil  erosion has
identified as important during
earthworks and construction,
which may affect water quality

in the lakes and sea.

« Minimise earthworks during the rainy season.

e Implement best management practices (BMPs) in Erosion and
Sediment Control Plan (ESCP).

e Turfing to stabilise exposed areas.

e Runoff control including earth drain, check dam, temporary
berm drain and temporary slope drain to be constructed and
well-maintained.

e Erosion control including use of covers, such as plastic sheets,
turfing and planting, buffer strips and surface roughening.

e Sediment control includes building the long bund, check dams,
silt fence, silt traps and wash trough to be constructed before
commencement of the construction phase.

e Monitoring total suspended solid (TSS) and turbidity at
discharge points of silt traps.

o BMPs implemented.
» Water to be sampled monthly at the outlets of silt traps. The parameters to

be analysis and its limits are as shown below:

Parameter Limits
Total Suspended Solid (TSS) <50 mg/L
Turbidity <250 NTU

inspection by
Environmental
Officer (EO).

e Monthly
discharge
sampling by
Environmental
Officer (EO).

e Quarterly
inspection by
Environmental
Monitoring
Consultant
(EnvMC).
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. L e o Monitoring s e
. - Potential Significant L Mitigation , . o . Mitigation
Project Activity Environmental Impact Mitigation Measures Cost (USD) Sampling Location/ Monitoring Parameters/ Limits Frequer.lc.y./ Responsibility
Responsibility

« Mobilisation by Water Quality Water Pollution $30,000 | Ambient Water Quality (for Tasi Tolu Lakes) » Quarterly » Contractor

contractors e 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

o Setting up base
camp and site
office

e Mobilisation of
construction
equipment and
machinery

o Construction of the
jetty

o [ and clearing

e Biomass removal

e Demolition of
remnant squatter
houses

o Earthwork and
platform formation

e Earthworks,
sculpturing and
shaping the golf
course

¢ General piling and
structural works

¢ Final finishing and
landscape

(Cont'd)

pollutants.

o Accidental leaks and spills
from new and used oll, 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.

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

o 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.

Lake Water 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 even with
rehabilitation measures, it is recommended that the lake water shall be
comply with the baseline water quality during construction phase.

.

Monitoring parameters/limits (baseline):

Limits (Baseline)

(i)

Parameter"
Lake A (LW3) Lake B (LW2) Lake C (LW1)
Temperature 37.0 37.8 36.5
;I'_F)éaSI)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 (NOy) 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 to be analysed for ambient lake water

quality.

(i) Limits values shown in the table above to be comply with the baseline findings.

(iif) 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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Potential Significant Mitigation . Monitoring Mitigation
Project Activity R Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ .
Environmental Impact Cost (USD) i Responsibility
Responsibility
» Mobilisation by Water Quality Water Pollution $30,000 | Ambient Water Quality (for Coastal) ¢ Quarterly o Contractor
contractors o Silt and sediment have been | e Implement all mitigation measures proposed for soil erosion. (cont'd) « Water sampling points: monitoring by
 Labour recruitment | identified as the main | o 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

¢ Land clearing

e Biomass removal

e Demolition of
remnant squatter
houses

e Earthwork and
platform formation

o Earthworks,
sculpturing and
shaping the golf
course

e General piling and
structural works

e Final finishing and
landscape

(Cont'd)

pollutants.

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

e Inadequate waste
management could also cause
water pollution.

(Cont'd)

watercourses and lakes.

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

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

o Adequate construction and domestic waste bins to be provided.

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

o Waste segregation to be carried out and clearly labelled.

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

e Temporary sanitary faciliies 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.

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

e 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

Lake Water Sampling

Points Coordinates Points Coordinates
SW1 $8.54759° E125.51584° SW3 $8.55572° £125.48918°
Sw2 $8.55638° E125.50647° SW4 $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) pg/L
Solid (TSS)® <10% increase in (Cd)
seasonal average,
whichever is lower
Dissolved Oxygen 5 mg/L Chromium 10 pg/L
(DO) (VD) (Cr™)
pH - Copper (Cu) 2.9 pg/L
Salinity - Arsenic™ 20 (3) pg/L
Total phosphorus - (As)
Conductivity - Lead (Pb) 8.5 ug/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 (NO7) 55 ug/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
JW1 S8.55577° £125.50344° JW3 $8.55703° E125.50587°
Jw2 $8.55526° £125.50543° JwW4 $8.55743° £E125.50388°

« Monitoring parameters/limits:
Parameter®) Limits™

Total Suspeqded
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 to be analysed for ambient marine

water quality.

(if) Limits values shown in the table above are adopted from Class 2 of Malaysia
Marine Water Quality Criteria and Standards (MWQCS).
(i) MWQCS value in parenthesis are for coastal and marine water where seafood for
human consumption is applicable.
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Potential Significant _ Mitigation . . L . Monitoring Mitigation
Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ o
Environmental Impact Cost (USD) i Responsibility
Responsibility

o Mobilisation by Air Quality Air Pollution $50,000 | Ambient Air Quality e Quarterly o Contractor

contractors e Temporary and localised dust | « As the Project area is dry for at least half the year, wet « Air quality measurement points: monitoring by
e 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 | e For other stockpile areas, to cover the materials on-site with A3 $8.55946° E125.49766°
« Mobilisation of materials. tarpaulin/plastic sheet. A5 | S8.56853° 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 cogditioni S‘:Cz as (tjmy toilets | Compact the bare and loose soil surfaces immediately after Parameter® Limits®
o Qonstruction of the | @nduncollecied wastes. clearing. . PMs 25 pg/m® over an averaging time of 24 hour (99" percentile)

jetty e Provision of temporary hoarding or barriers. 3 — 0 -

. . . PMso 50 pg/m” over an averaging time of 24 hour (99" percentile)

e Land clearing » Tree planting and landscaping at the buffer areas to serve as
e Biomass removal dust screens. Note:
o Demolition of o Proper schedule for solid waste collection to avoid stench (i) Parameters shown in the table above are to be analysed 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.
e Earthwork and planned properly to reduce dust.

platform formation o Practise good standard operating procedures (SOP) such as:
o 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.
s General piling-and (iii) Cover vehicles transporting earth materials by tarpaulin.

structural works (iv) Transport of earth to be scheduled to non-peak hours.
e 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. » Weekly e Contractor

e Localised ponding may occur
because of earthworks and
rehabilitation of the lakes.

e Provide temporary drainage systems to divert high flows to
detention ponds or the lakes when they are yet to be
rehabilitated.

o Silt traps and earth drains to be constructed before earthwork
commencement.

inspection by
Environmental
Officer (EO).
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.. Potential Significant e o Mitigation . . . . Monitoring Mitigation
Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ L
Environmental Impact Cost (USD) o er Responsibility
Responsibility
e Mobilisation by Noise Level Noise Level $100,000 | Noise Level « Quarterly » Contractor
contractors e 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°
o Mobilisation of traffic. possible no work on Sundays). N5 S8.56853° 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 constgll)ctlon activities could be | (i) Retain vegetative buffers around the Project site as natural Eo———0 S
° F)onstructlon of the @ proviem. . noise attenuators'. . Leq outdoor living area environment category with a limit of
jetty (iv) Confine construction work to day time. Laeq 0f 55 dB or 50 dB during day and evening
o Land clearing (v) Maintain all vehicles and machinery at optimum operating with a time base of 16 hours
« Biomass removal conditions. Lio, Lso, Loo, Lmins Lmax | -
« Demolition of (vi) Provide workers with PPE i.e. ear mufflers and abide by
remnant squatter World Health Organisation’s (WHO) publication on Note:
houses Occupational Exposure to Noise: Evaluation, Prevention (i) Parameters shown in the table above are to be analysed for noise level.
e Earthwork and and Control. (i) Limits values' shov.vr\ 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 e Carry out regular noise monitoring.
course Marine Ecology Marine Ecology $50,000 Marine Ecology ¢ Half yearly ¢ Contractor
e General piling and | « 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.

e 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.

Leaking sewage and sullage
may cause algal blooms.
Disposal of solid waste in the
sea may lead to water pollution
and death of large sea animals
if ingested.

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.

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

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

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

e Spill kits to be kept on floating jetty.

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

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

Coral Reef Sampling Phytoplankton and Zooplankton

Points Coordinates Points Coordinates
T S 8.55743° E 125.50452° B1 $8.54759° E125.51584°
T2 S 8.55678° E 125.50447° B2 $8.55638° E125.50647°
T3 S 8.55722° E 125.50043° B3 $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 compared to the baseline findings.
» The analysis or observation to be conducted for marine ecology during monitoring

are:

Marine
Component

Analysis/Observation®”

Phytoplankton °
and Zooplankton |

Density.
Species Diversity.

Coral Reef °

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

e Observation on coral bleaching, broken or damaged corals.
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Project Activity R Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ -
Environmental Impact Cost (USD) ey Responsibility
Responsibility
» Mobilisation by Terrestrial Ecology Terrestrial Ecology $500,000 | e No sampling required. « Half yearly « Contractor
contractors e Although the terrestrial habitat | « Any major wildlife displaced or encountered shall be recorded o Limits in terms of biodiversity management are not provided as no limits inspection by
o Labour recruitment is not rich with low numbers of and immediately contact the relevant authority to relocate them were seen in the following laws and regulation, however compliance will EnvMC.
« Setting up base wildlife, nevertheless, removal to safe areas. be based on it:
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 disruptions to the wildlife |  Replant native vegetation around the Project site. (i) Decree Law No. 26/2012 Environmental Basic Law, Article 27.
« Mobilisation of that is still there. « Provide hoardings wherever necessary. (i) UNTAET Regulation 2000/17 on the Prohibition of Logging
construction « Destruction of existing habitat | | o;0066 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 | | . 0 tto harass the animals. (iv) Draft Decree Law on Biodiversity dated March 2012,
machinery food 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 construction noise. (vii) Forestry Sector Policy Goal Objective and Strategy.
o Land clearing « Poaching and human-wildlife
o Biomass removal conflicts.
» Demolition of Lake Ecology Lake Ecology - « No sampling required, already covered under ambient water quality. o Half yearly « Contractor
remnant squatter e Excavated materials from | e Implement all mitigation measures proposed for soil erosion e 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.
o Earthwork and heavy metals. o Re-stocking the lakes with appropriate organisms and fish to based on it):
platform formation | e 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 » Contractor
* General piling and | 4 Road damage and congestion | « Repair damaged roads immediately. inspection by e 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. « Regular road cleaning of spilled dirt to be carried out at the
(Cont'd) o Increase demand for electricity | roads.
and potable water. « Impose maximum load limit.
Landuse Landuse $5,000 No sampling required. « Monthly « Contractor
e Increased  pressures  on | ¢ Ensure good traffic management at all times. inspection by o PP
existing infrastructure  and | « Rapid response to mishaps, accidents, damage to property and Environmental
services especially at the even road rage. Officer (EO).

northeast quadrant (NEQ) of
Zone of Impact (ZOl).

o Possible difficulties of access
to religious, recreational or
residential houses, will cause
distress.

« Provide alternative transport routes if needed.

e Provision of alternative ingress/egress for scheduled entry to
religious, recreational and residential houses.
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Potential Significant Mitigation Monitoring Mitigation
Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ i
Environmental Impact Cost (USD) o Responsibility
Responsibility
¢ Mobilisation by Tourism Tourism $5,000 « No sampling required. » Monthly e Contractor
contractors o Disruptions to tourist areas. e Provision of alternative entries into the religious and tourist inspection by o PP
e Labour recruitment sites if needed (e.g. St Paul's Holy House and the Pope Environmental
o Setting up base Monument) because of heavier traffic flow causing congestions. Officer (EO).
camp and site e Provide areas for sea vessels to anchor and berth away from
office dive spots, and areas of active works for the jetty.
e Mobilisation of e Signages, sea buoys, routing and markers for construction
construction vessels to be provided.
equipment and e Implement BMPs for air, noise, ecology and land and sea traffic
machinery to reduce the general impact on the land and marine
e 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 e Contractor

¢ 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

¢ Final finishing and
landscape

(Cont'd)

¢ Occasional traffic congestion.
» Higher risk of traffic accidents.

¢ Plan, schedule and control trips of road loaders, tractors, etc. to
avoid peak road hours.

e Positioning flagmen at suitable locations to indicate traffic
diversion, if any.

e Minimum of two flagmen at suitable locations or temporary
traffic lights to be installed to control traffic movement.

inspection by
Environmental
Officer (EQ).
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. L e e Monitoring e
o Mitigat . . o -
Project Activity Pot.entlal Significant Mitigation Measures fHgation Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mltlgat_lo.n .
Environmental Impact Cost (USD) o Responsibility
Responsibility
« Mobilisation by Waste Generation Waste Generation $20,000 | « No sampling required. However, site inspection will be conducted:  Contractor

contractors

e Labour recruitment

e Setting up base
camp and site
office

* Mobilisation of
construction
equipment and
machinery

e Construction of the
jetty

e Land clearing

e Biomass removal

» Demolition of
remnant squatter
houses

o Earthwork and
platform formation

o Farthworks,
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

¢ 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

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

* 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
pollution, 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.

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

¢ Burning of biomass is prohibited.

Spoils

e 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.

e 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.

e 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.

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

¢ 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.

e 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'tlon Compliance
Location
Solid Waste o General cleanliness. e 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 » Condition of stockpile o At designated -
Spoil area(s). stockpile
Management * BMPs implemented. areas.
Hazardous/ » Waste disposal at e 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.
Sanitation » Adequacy of toilet » At the base » Decree Law
Facilities facilities. camp and No. 26/2012
e 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.

e Daily
inspection by
EO

e Quarterly
inspection by
EnvMC
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Table 1.9.3: Summary of Potential Significant Environmental Impacts and Mitigation Measures during Operational Phase
Potential Significant Mitigation . Monitoring Mitigation

Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ -
Environmental Impact Cost (USD) o Responsibility
Responsibility
e Project operations | Water Pollution Water Pollution $20,000 Ambient Water Quality (for Tasi Tolu Lakes) * Quarterly e PP

e Maintenance of
the golf course
and landscape
features

s Maintenance of
lakes

e Maintenance of
infrastructure,
utilities and
facilities

Integrated Mixed Development

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

¢ Brine from desalination plant
may impact the sea organisms.

Golf Course Development

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

Hospital Development

e 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.

Integrated Mixed Development

e Regular maintenance and inspection of all
wastewater freatment systems.

e 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.

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

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

e Training given to employees on fertiliser and pesticide
applications.

e Proper storage and management of pesticides and fertilisers.

e 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.

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

piping and

« Water sampling points:

Lake Water Sampling

Points Coordinates
LW1 (Lake C) $8.56623° £125.51079°
LW2 (Lake B) $8.56587° E125.50720°
LW3 (Lake A) S$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

operational phase.

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
Total Suspended Solid
(TS5) P 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 35.5
Nitrite (NO7) 69.3 135 69.7
Nitrate (NO3) 361 140 283
Total Phosphorus ND (<90) 104 282
Turbidity -
Phosphate™ 75 gL

Note:

(i) Parameters shown in the table above are to be analysed for ambient lake water

quality.

(i) Limits values shown in the table above to be 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).

monitoring by
EnvMC for one
year only for
the indemnity
period
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Potential Significant Mitigation Monitoring Mitigation
Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ -
Environmental Impact Cost (USD) o Responsibility
Responsibility
e Project operations | Water Pollution Water Pollution (Cont'd) | Ambient Water Quality (for Coastal) ¢ Quarterly e PP
o Maintenance of Integrated Mixed Development | Integrated Mixed Development « Water sampling points: monitoring by
the golf course o Wastewater from operational | e Regular maintenance and inspection of all piping and EnvMC for one

and landscape
features

* Maintenance of
lakes

¢ Maintenance of
infrastructure,
utilities and
facilities

(Cont'd)

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

» 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.

(Cont'd)

wastewater treatment systems.

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

Golf Course Development

o Implement pest management.

e 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.

e 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.

e 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.

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

(Cont'd)

Coastal Water Sampling

Lake Water Sampling

Points Coordinates Points Coordinates
SW1 S$8.54759° E125.51584° SW3 $8.55572° E125.48918°
SW2 S$8.55638° E125.50647° Sw4 $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) pg/L
Solid (TSS) ™ <10% increase in (Cd)
seasonal average,
whichever is lower
Dissolved Oxygen 5 mg/L Chromium 10 pg/L
(DO) (VIy (cr®™)
pH - Copper (Cu) 2.9 yg/lL
Salinity - Arsenic™ 20 (3) ugl/L
Total phosphorus - (As)
Conductivity - Lead (Pb) 8.5 ug/L
Turbidity - Zinc (Zn) 50 pg/L
Oil and grease 0.14 mg/L Cyanide 7 ug/L
(O&G) (CN)
Phosphate 75 pg/l Ammonia 70 pg/L
Phenol 10 pg/t Nitrite (NO;) 55 pg/L
Faecal Coliform™ 100 MPN/100 mL Nitrate (NO3) 60 pg/L
(70 MPN/100 mL)

Note:

(i) Parameters shown in the table above are to be analysed 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).

(iif) MWQCS value in parenthesis are for coastal and marine water where seafood for

human consumption is applicable.

year only for
the indemnity
period
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. L Potential Significant — Mitigation . . . L Monitoring Mitigation
Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ o
Environmental Impact Cost (USD) R iy Responsibility
esponsibility
e Project operations | Water Pollution Water Pollution (Cont'd) Groundwater Quality e Quarterly e PP
e Maintenance of Integrated Mixed Development | Integrated Mixed Development . Groundwater Water sampling points: monitoring by
the golf course o Wastewater from operational | e Regular maintenance and inspection of all piping and EnvMC for
and landscape activites will be the main | wastewater treatment systems. Points Coordinates one year only
features source of water pollution.  Monitoring of sewage treatment plants’ (STPs’) effluent quality Gw1 | S8.55891° E125.50387° for the
o Maintenance of e Brine from desalination plant | and performance. GW2 | $8.55854° E125.49889° indgmnity
lakes may impact the sea organisms. | Golf Course Development o o period
» Maintenance of Golf Course Development o Implement pest management. + Monitoring parameters/limits:
infrastructure, o Fertiliser and pesticide runoffin | o Proper selection and use of chemicals with low leaching Parameter"” Limits Parameter" Limits
?;g’;;:::nd f;g:earr‘eztlg[sh(i}g:tl:)r'\eag? at;g P‘Ot(?ntial ir.\def( and Witho‘j‘? organochlorinfas.. Enteroc?ccus(") 0 Number/100 mL Selenium™ (Se) 10 pg/L
(Cont'd) lakes. P ° E&:mlt gpphc;tuor;s c;f fertt_hsters ?ndbp3§tloldes and to ensure Arsenio(ff.') (As) 10 pg/L Sulphate™ ' 250 mg/L
Hospital Development Rere |§ no : s;ec ;? ?Fe: into water do |esc.i N Copper™ (Cu) 2.0 pg/L Total Co!iform(W) 0 MPN/100 mL
« Hospital wastewater discharge . ecj,o.r pen.o s of fertilising, pest an wee“ control activi xgg. Cadmjum(“') (Cd) 5.0 g/l Manganese("’) (Mn) 0.1 mglL
. . e Training given to employees on fertiliser and pesticide Lead™ (Pb) Up to 25 pgiL Zinc™ (Zn) 3mglL
without treatment .wm be a applications. G . o
maﬁn. concern as it contaiqs ¢ Proper storage and management of pesticides and fertilisers. Chmmlu(;: ©0 %0 g ron ‘e? ™ 03 mglk
antibiotic-resistant bacteria ) e : Mercury™ (Hg) 1.0 pg/L Conductivity -
(ARB). e Provide only eno.u.gh. |rngat|or? water to a depth just below the Nitrate™ (NOs) 50 pg/L Chionide™ 250 mglL
e Dischargin S root system to minimise leachir}g: . - Total Posticde® 0.50 polL
chemicals % e. xray contrast e Select suitable turf grass to minimise application of fertilisers,
agents, disin.fe.ctants, etc.) will pesticides and water. NOte: ) .
impac the aquatic ecosystem | * LS of weed-free plants. N 1) Sourced from Atschment | par A, MirsoRgiod Pararsetrs o (o Dot
adversely. * Con‘duc‘( groundwater and surface water quality monitoring. Law No.5/2009, Licensing lieguIation,s, Sale and Quality of Drinking Water.
(cont'd) Hospital Development (i) Sourced from Attachment |, Part B2. Chemical Parameters of the Decree-Law
e 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 e PP
Integrated Mixed Development | Integrated Mixed Development inspection by
o Increased number of vehicles | e Maintain green buffer areas between the residential areas as PP for one year
will produce more gaseous | natural air filters. only for the
emissions. o Implement traffic control. indemnity
 Sewage treatment plant (STP) | « Ensure frequent monitoring of STPs to prevent odours. period
failure may cause odours. s 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 ftraffic
and tourist activities.

e Impose speed limits to all vehicles to/from the Project site.
e Implement traffic control.

inspection by
PP for one year

o PP to keep a complaints log book and take action -or:jlyfor-the
immediately. in t?mnaty
period
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Integrated Mixed Development

o Human-wildlife conflicts.

e Lights at night throughout the
development may  disturb
nocturnal wildlife.

Golf Course Development

» Chemical pollution from
fertilisers and pesticides usage
may contaminate groundwater
and lake water.

Integrated Mixed Development

e Signboards to be placed to warn and/or inform visitor on the
existence of wildlife.

¢ Hunting, poaching and disturbing local wildlife are prohibited.

o Reforestation of hillslopes.

Golf Course Development

» Oversee turf maintenance and management such as mowing,
soil aeration, topdressing with sand, and dethatching of the
turf root zone.

o Limits in terms of biodiversity management are not provided as no limits
were seen in the following laws and regulation (however compliance will be
based on it):

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

(ify Draft Decree Law on Biodiversity dated March 2012.

(iii) Draft Decree Law on Forest Management, Draft 6.

(iv) National Biodiversity Strategy and Action Plan (2011 —2012).

inspection by
EnvMC for one
year only for
the indemnity
period

CHAPTER 1
TIBAR-TAS| TOLU, TIMOR-LESTE
Potential Significant Mitigation Monitoring Mitigation
. . Mitigati . . . -
Project Activity Environmental Impact itigation Measures Cost (USD) Sampling Location/ Monitoring Parameters/ Limits Frequer'mc.y.l Responsibility
Responsibility
« Project operations | Marine Ecology Marine Ecology $5,000 Marine Ecology o 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 Coral Reef Samol o tonlank 4 Zoosank EnvMC for one
and landscape have detrimental effects on the | and functional failures. : ore’ el Sampne : ytoplankion an oopen ton year only for
features coral reefs. « Brine to be discharged at a location far from coral reefs. Points Coordinates Points Coordinates the indemnity
e Maintenance of . Microalgal blooms in the sea ° Regular marine eCOIOgy monitoring. T S 8.55743° E 125.50452° B1 $8.54759° E125.51584° peﬂOd
lakes may affect marine and human | Golf Course Development T2 S 8.55678° E 125.50447° B2 $8.55638° £125.50647°
e Maintenance of lives. « Implement integrated pest management measures, similar to T3 S 8.55722° E 125.50043° B3 | $8.55572° E125.48918°
infrastructure, e Hypersaline water from the the construction phase. T4 S 8.55588° E 125.50070°
utilities and desalination plant may affect | | pinimise use of fertilisers, pesticides and water. T5 | S8.55450° E 125.48945°
( factllgt;es EZT:LSc:ngfdlrlsw‘:rri)rt th: osm;):((j: Hospital Development T6 S 8.55477° E 125.48993°
cont’ e tora . . . . S S
fauna, if the discharge pipeline e Toxic chten;xcils to be treated in a designated wastewater T7 58.55547°E 125.497220
is too short for proper mixing treatment plant. T8 S 8.556527° E 125.49807
with seawater. o Clinical solid wastes to have pre-treatment.
Golf Course Development « The analysis or observation to be conducted for marine ecology during
e Usage of fertilisers and monitoring are:
pesticides may pollute Marine . o
groundwater and lake water. Component Analysis/Observation
Hospital Development Phytoplankton o Density.
e Toxic chemicals and clinical and Zooplankton | o Species Diversity.
wastes may Po'son marine Coral Reef * Percentage cover of live corals, dead coral, rock, sand and
flora and fauna if leaked to the rubble.
sea. « Observation on coral bleaching, broken or damaged corals.
« Limits in terms of biodiversity management are not provided as no limits
were seen in the following laws and regulation (however compliance will be
based on it):
(i) UNTAET Regulation 2000/17 on the Prohibition of Logging Operations
and the Export of Wood from East Timor.
(i) Draft Decree Law on Biodiversity dated March 2012.
(iii) Draft Decree Law on Forest Management, Draft 6.
(iv) National Biodiversity Strategy and Action Plan (2011 —2012).
Terrestrial Ecology Terrestrial Ecology $10,000 e No sampling required. « Half yearly e PP
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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.

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

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

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

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

e 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-TAS!I TOLU, TIMOR-LESTE
. - S Monitorin s o
Project Activity Pot.en’ual Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequencf/]l Mmgat_lo‘n .
Environmental Impact Cost (USD) i Responsibility
Responsibility
e Project operations | Lake Ecology Lake Ecology $5,000 e No sampling required. o Half yearly e PP
¢ Maintenance of e Water pollutants from partially | « Maintain the efficient functions of the mechanical aeration o Limits in terms of biodiversity management are not provided as no limits inspection by e Golf Course
the golf course treated effluent, pesticides and system to aid water circulation and oxygenation. were seen in the following laws and regulation (however compliance will be EnvMC for one Superintendent
and landscape fertilisers may be harmful to | e Implement mitigation measures and BMPs for water quality. based on it): year only for
features aquatic organisms in the lakes () UNTAET Regulation 2000/17 on the Prohibition of Logging Operations | the indemnity
o Maintenance of causing eutrophication. and the Export of Wood from East Timor. period
lakes (i) Draft Decree Law on Biodiversity dated March 2012.
¢ Maintenance of (iii) Draft Decree Law on Forest Management, Draft 6.
infrastructure, (iv) National Biodiversity Strategy and Action Plan (2011 —2012).
utilities and Infrastructure and Utilities Infrastructure and Utilities $5,000 « No sampling required. . Half yearly o PP
facu,htxes Integrated Mixed Development | Integrated Mixed Development inspection by » Contractor
(cont'd) e Increased traffic. o Maintain STPs for efficient treatment of sewage and sullage. EnvMC for one
e Demand for electricity and | e Upgrade the internal permanent road network wherever year only for
water may increase during | necessary. the indemnity
operations of the Project. o Provisions of waste disposal bins. period
e Municipal ~waste will be | o Proper collection and disposal of residual oil and grease.
disposed off at Tibar Landfill. Golf Course Development
Golf Course Development o Composting of green waste.
* Need for golf course irrigation | Hogspital Development
water. o Proper disposal of clinical waste.
Hospital Development:
e Clinical wastes need to be
incinerated and the ash
disposed off to Tibar Landfill.
Tourism Tourism $10,000 » No sampling required. e Half yearly e 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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e Maintenance of
the golf course
and landscape
features

e Maintenance of
lakes

e Maintenance of
infrastructure,
utilities and
facilities

(cont'd)

Municipal Solid Waste

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

e Garbage can attract pests and
scavengers.

Scheduled/Hazardous Waste

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

Green Waste

o 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.

« 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.

¢ 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

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

Hospital Development

o 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.

« 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.

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

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

Component Observation Inspec_tlon Compliance
Location
Solid Waste e General cleanliness. o 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.
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.
o Signs of oil spill. work areas.
Sewage

e Sample to be collected at the discharge point of treated effluent.
o Parameter to be analysed/limit:

Parameter®” Limits™ | Parameter®” Limits™
Tempertature - Oil and grease (0&G) 0.04 mg/L
Ammomacal 0.3 mg/L
Nitrogen (AN) ’ Total Suspended Solid 50 ma/l.
Biochemical (TSS) g
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 mg/L
Dissolved Copper (Cu) 0.02 mg/L
Oxygen 00) | 277 ™I | I itrate (NOy) 7mglL
pH 6-9 Phosphorus 0.2 mg/L

Note:

(i) Parameters shown in the table above are to be analysed for water quality after

treatment.

(i) Limits values shown in the table above are adopted from Class 1B of NWQS from

Malaysia.

o Quarterly
inspection by
EnvMC for one
year only

CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE
. . T Monitoring e
. Mitigat . . I -
Project Activity Potential Significant Mitigation Measures nganon Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mitigation
Environmental Impact Cost (USD) Y Responsibility
Responsibility
« Project operations | Waste Generation Waste Generation $10,000 | Solid Waste and Hazardous/Scheduled Waste

¢ STP Operator

o Golf Course
Superintendent
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1.9.4 Mitigation Measures

° The mitigation measures for the potential negative impacts identified during
construction and operational phases, are described in Tables 1.9.2 — 1.9.3
respectively.

1.9.5 Incorporation of Mitigation Measure into Project Design

° During the construction phases (see Chapter 9 for details), the incorporated
measures are:

Q) Erosion and sediment control.
(if) Water pollution control.
iii) Dust dispersion control.
(iv) Drainage control.
(v) Noise pollution control.
(vi) Ecology management.
(vii) Traffic management.
(viii)  Waste management.
(ix) Greenery features.
° During the operational phase, the main incorporated measures are:
0] Waste management:
(a) Municipal solid waste.
(b) Scheduled/hazardous waste.
{(c) Clinical waste.
(d) Sewage.
(ii) Water resource.

1.9.6 Residual Impacts

o The residual impacts that persist even after all mitigation measures have been
implemented, may arise from:

(i)
(ii)

(iii)
(iv)
v)

(vi)
(vii)
(viii)

Soil erosion from residual bare areas.

Water quality at Tasi Tolu Lakes affected by garbage, leached fertilisers
and pesticides.

Water quality of coastal waters — same as (ii) above.

Air quality: Only if outdoor burning is practised.

Marine ecology: Only if there is high capacity usage of the beach and sea
that will destroy the corals and disturb the marine life.

Terrestrial ecology: Only if reforestation is not successful.

Tourism: Only if there is high density and usage in the area.

Waste: All types of wastes that are indiscriminately thrown.

ASPEC/Pelican(EIA-TimorLeste)/2016 1-31



EIS FOR PELICAN PARADISE DEVELOPMENT CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE

1.10

1.10.1

SOCIAL IMPACT ASSESSMENT

Introduction

The Social Impact Assessment (SIA) of the Project is not a social research study
per se. Hence, the scope of the SIA cannot follow exactly what has been
prescribed in the Ministerial Diploma Regulation on the Detailed Requirements for
the Terms of Reference, Environmental Impact Statements and Environmental
Management Plans for Environmental Assessment, as the Government has
already indicated that it will deliver the site free of all encumbrances for
commencement of the Project.

The Government will resettle the people now living at the Project site, and hence
will be outside the scope of this EIS. The SIA will instead focus on the impacts to
the local communities living within 3-km ZOl.

A total of 11 settlements within the 3-km radius ZOl, with a total of 203
respondents representing 2.69% of the households (7,541) in 29 settlements
located within the ZOlI, were surveyed.

Based on the survey results, the respondents perceived the development to have
both positive and negative impacts on the socio-economy with most, being
positive. The respondents felt that jobs and business would be created to help
reduce the unemployment situation in the country and hence a majority of them,
have no objections to the Project development.

1.10.2 Analysis of Key Social Impacts

Pre-construction Phase: Discussions with the residents in Kg 12 De Outubro,
indicated that they knew that they will be relocated by the Government before
construction starts. However, they requested some form of compensation from the
Government to help them in their relocation.

Construction Phase: The residents within the 3-km ZOI are quite attuned to the
fact that more jobs will be created. Based on the PP’s projections, about 1,500
jobs will be created during the construction phase with the same numbers during
the operational phase. With these jobs, unemployment will be reduced and there
will be more money circulating in the economy, which will be a boon to business
and the local communities. On the negative side, the influx of migrant workers will
add pressures on the already limited public utilities and amenities; exceeding their
current carrying capacities and causing unintended social tensions with the local
communities. One of the pressures will be public health and safety arising from
poor sanitation and congested living. Differences in way of life and cultures may
also cause social conflicts with the local communities.

Operational Phase: The operations of the Project will mainly provide positive
impacts such as stimulating the growth in tourism-related businesses among
aspiring local entrepreneurs. Many jobs will also be created, which will help
obviate the high unemployment rate in the country. On the negative side, the
tranquillity and way of life of the local communities may be affected with an influx
of tourists, visitors and hotel employees from other areas or from other countries.
Again, differences in social outlooks may cause tensions with the new comers and
visitors.
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1.10.3 Mitigation Measures and Strategies to Achieve Good Developmental Outcomes

° The mitigation measures proposed to ameliorate the social impacts include:

(i)

(ii)

(iif)

(iv)

It is proposed that the PP, contractors and sub-contractors give first
preference to the local communities living within the 3-km ZOl. A “labour
desk” to be set up to facilitate employing local labour during construction.

Continuous engagement between the PP and stakeholders shall be
carried out throughout the construction phase. A Community Relations
Committee (CRC) can be established as a communication channel
between the PP and local community.

The CRC can incorporate awareness campaigns and precautionary
measures related to safety and health of the local residents and the
construction workers.

Provision of continuous training for semi-skilled locals to make them skilful
in their jobs. The CRC can help find workers for the hotels and tourism-
related business.

1.10.4 Management and Monitoring of Social Impacts

° Monitoring social impacts through the CRC is advocated. The CRC can be used
as a platform for communities to voice and resolve any social concerns linked to
the Project.

111 ECONOMIC ASSESSMENT

° The economic assessment is based on a relative cost and benefit; that is, gains
and losses, and is not a financial cost and benefit study per se. The main
quantifiable and non-quantifiable benefits that will potentially accrue to the
Government and the local communities are in Chapter 11. These are summarised
in the Table below:

Descriptions Benefits/Gains Costs/Losses

Economic development /

Employment generation

Enhanced tourism activities

Skills training and development

Reforestation of degraded forest

Lake rehabilitation

~ o~~~ ]~

Deterioration of environmental quality

Accidents, safety and health

~ ]~ ~
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112 ENVIRONMENTAL MANAGEMENT PLAN

o The main objective of the EMP is to provide a set of guidelines and procedures to
protect the environment and its surrounding areas during the construction,
operational and deactivation phases. The EMP comprises:

(i) Mitigation measures proposed to avoid, reduce or minimise the identified
negative impacts.

(i) Costs of the mitigation measures.
(iii) Monitoring requirements.
(iv) Institutional roles and responsibilities for implementing the EMP and

monitoring activities.
(v) Identification of training and capacity building.
o Significant environmental impacts during the construction, operational and
deactivation phases are summarised in Tables 1.9.2 — 1.9.3. The details of the

EMP are in a separate volume as submitted together with this EIS.

1.12.1 Costs of Mitigation Measures

. The PP will provide sufficient allocations to undertake all environmental protection
measures and monitoring works (refer Tables 1.9.2 — 1.9.3).

1.12.2 Monitoring Programmes

) Environmental monitoring and surveillance works shall start concurrently with
construction works. The monitoring works shall include:

(i) Establishment of an in-house monitoring programme and standard
environmental operating procedures (SOP).
(i) Field inspection with contractor(s).
(iii) Confirmation of field sampling locations.
(iv) Field sample/data collection and analysis.
(v) Data documentation.
(vi) Feedback of result.
o The monitoring works shall be carried out throughout the construction phase and

one year for the operational indemnity phase.

o The proposed monitoring programme is shown in Tables 1.9.2 — 1.9.3 with the
details in Chapter 12: Summary of Environmental Management Plan (see Tables
12.41-12.4.2).

1.12.3 Institutional Roles and Responsibilities to Implement the EMP

° Environmental management is a dynamic process, which evolves with time. All
persons involved in any of the phases of development of the Project, shall ensure
that adjustments be made to accommodate amendments for environmental
protection works, plans, or programmes as, and whenever necessary. An
Environmental Management Team (EMT) shall be formed with members from:
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Phase Key EMT Members
Pre-construction (iy National Directorate of Pollution Control and
Phase Environmental Impact (NDPCE!)

(i) Pelican Paradise Holdings (Timor-Leste) or PP

(iii) Asia Pacific Environmental Consultant Sdn Bhd (ASPEC)

Construction Phase (i) National Directorate of Pollution Control and
Environmental Impact (NDPCEI)

(i) National Directorate of Land, Property and Cadastral
Services

(iii) National Directorate of Roads, Bridges and Flood Control

(iv) National Directorate of Water and Sanitation

(v) National Directorate of Aquaculture and Fisheries

(vi) National Directorate of Sanitation Control and
Environmental Health

(vii) Department of Policy and Strategic Planning

(viii) Suco Comoro and Tibar

(iv) Pelican Paradise Holdings (Timor-Leste) or PP

(ix) Main Contractor (MC)

(x) Environmental Monitoring Consultant (EnvMC)

(xi) Environmental Auditor (EnvA)

Operational Phase (i) National Directorate of Poilution Control and
Environmental Impact (NDPCEI)

(i) National Directorate of Water and Sanitation

(iii) National Directorate of Forestry and Watershed
Management

(iv) Pelican Paradise Holdings (Timor-Leste) or PP

(v) Environmental Monitoring Consultant (EnvMC)

(vi) Environmental Auditor (EnvA)

1.12.4 Training and Capacity Building

° Environmental training for staff is aimed at creating competency and skill in
environmental management throughout Project implementation. Environmental
training programmes shall be customised to cater to different levels of employees
to achieve environmental compliance with the regulations to prevent any
environmental degradation by their actions within the Project.

° The training programmes shall be subjected to amendments when new
procedures and directives from the NDPCEI or from any other relevant agencies
are issued from time to time. The basic training programmes can be referred to in
Table 12.6.1 in Chapter 12 of this EIS.

1.12.5 Environmental Audits

° Environmental audits are carried out half yearly during the constructional and
operational phases. It will also be carried out once only during the deactivation
period before final closure. The details of the environmental audit are found in
Chapter 12, Section 12.7: Auditing Requirement, of this EIS.
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1.13  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 consultations, 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.

° Questionnaire surveys and informal consultations were carried out on 12 — 13
October 2016 in 11 randomly selected settlements located within the 3-km ZOL.

1.13.1 Summary of Main Comments

° The main concerns of the stakeholders are summarised as follows:
(i) Accessibility to St Paul’s Holy House, which is usually used for celebration
events.
(i) Impact(s) on air, noise and marine water quality during the construction
phase of Project.
(iii) Socio-economic issues, e.g. impact on livelihood, job opportunities, etc.
° During the public consultations, the concerns from the stakeholders were:
(i) Concerns over negative impacts on their socio-economic development.
(ii) Needed to clarify on the water sufficiency situation for the proposed golf
course and public park.
(iii) Concerns over electricity demands of the Project.
(iv) 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 consultations to form a
committee to supervise the Project development.

° The questionnaire survey showed that most of the respondents supported the
development because of the expected-income benefits and employment.

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

1.13.2 Public Acceptance or Opinions on the Project

° The 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 recommended that training be given to strengthen their

working skills. The stakeholders, however, rejected the option to convert the Lake A into
a freshwater lake as it is a sacred and historical site.
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1.13.3 Recommendations for Future Consultations

° All stakeholders involved in the public consultation suggested that they be invited
in future consultations.

1.14  DIFFICULTIES ENCOUNTERED

° Difficulties encountered in conducting the EIS are:

(i)

(ii)

(iif)

Information and Datasets: Insufficient updated information to assess the

environment in the surrounding areas.

Information from Government Agencies: Some relevant information were
unavailable from government agencies, although there were indications
that these datasets were collected but could be in raw form. The
Consultants had to depend on literature reviews from limited past
research and site investigations.

Information on the Environment: There is insufficient research information
in Timor-Leste to complement and validate the results of simulations and
calculations based on the site investigation information.

115 CONCLUSIONS AND RECOMMENDATIONS

° There will be positive and negative impacts arising from the development of the
Project during the construction and operational phases of the Project, more during
construction than operations.

o Chapter 9 has provided all the impacts, both positive and negative as well as the
mitigation measures to abate the negative ones. These include:

(a)
(b)
(c)
(d)
(e)
()
(9)
(h)
(i)
(i

Erosion and sediment control.
Water pollution control

Dust dispersion control.

Noise level control.

Traffic control.

Marine ecology management.
Terrestrial ecology management.
Lake ecology management.
Waste management.
Socio-economic management.

° The following general management practices are also recommended:

(i)

(ii)

The proposed environmental mitigation measures and environmental
management requirement in EIS, EMP and the conditions of the
Environmental License, to be clearly stated and incorporated in the
contracts between the PP and contractor(s).

The proposed EMT in the EMP should be set up as soon as possible to
serve as means for continuing public consultation and disclosure. There is
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