Chapter 1 Name and Business Address or
Office Address of The Developer

I. Name of Developer

Greater Changhua Offshore Wind Farm Southeast Company
Preparatory Office

I1. Business Address

Rm. 1, 14F., No.36, Songren Rd., Xinyi Dist., Taipei City 110,
Taiwan (R.O.C.)

Table 1-1 Name and Business Address or Office Address of the
Developer and Name of Responsible Person

Greater Changhua Offshore Wind Farm Southeast

Developer Company Preparatory Office

Business or Office [Rm. 1, 14F., No.36, Songren Rd., Xinyi Dist., Taipei
Address City 110, Taiwan (R.0.C.)

Name of

: Matthias Bausenwein
Responsible Person

Remarks: 1. Developer indicates natural person with capacity, name of natural person shall be
listed.

2. If a supervisor of higher authority is the person in charge of the development unit,
it is mandatory to obtain his/her consent in advance.

3. While submitting to government planned project or construction institute for
reviewing, the task shall be listed in EIS report or EIA report and attach its
organization chart.

4. If the developer is an investment consortium, cooperation or joint venture, their
responsibility shall be described in EIS report or EIA report and attach relevant
supporting documents.

5. Person in charge shall be liable for Article 20- Article 23 of Environmental Impact
Assessment Ordinance.
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Chapter 2 Name of Responsible Person

I. Name of Responsible Person

Matthias Bausenwein

Table 2-1 Name and Business Address or Office Address of
Developer, Name of Responsible Person

Greater Changhua Offshore Wind Farm Southeast

Developer Company Preparatory Office

Business or Office [Rm. 1, 14F., No.36, Songren Rd., Xinyi Dist., Taipei
Address City 110, Taiwan (R.0.C.)

Name of

) Matthias Bausenwein
Responsible Person

Remarks: 1. Developer indicates natural person with capacity, name of natural person shall be

listed.

2. If a supervisor of higher authority is the person in charge of the development unit, it
is mandatory to obtain his/her consent in advance.

3. While submitting to government planned project or construction institute for
reviewing, the task shall be listed in EIS report or EIA report and attach its
organization chart.

4. If the developer is an investment consortium, cooperation or joint venture, their
responsibility shall be described in EIS report or EIA report and attach relevant
supporting documents.

5. Person in charge shall be liable for Article 20- Article 23 of Environmental Impact

Assessment Ordinance.
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Chapter 3 Signatures of EIS General Assessor and

Project Planners

Table 3-1 Signatures of EIS General Assessor and Project Planners (6 pages)

F 0

Related Experience and
Certifications

o Name Tu, Ming-Lin Signature
>
@D
S Service Unit Unitech Engineering CO., LTD
§ Academic Background |M.S in Civil Engineering, National Central University
D
é Related Experience and |19 years of experience in consultant company.

Certifications Traffic engineering technician, Certificate Number: 010988

_— , g, F

g Name Liu, Jai-Kun Signature g‘:l '?LM
@D
;—; Service Unit Unitech Engineering CO., LTD
§ Academic Background |M.S in Civil Engineering, National Taiwan University
(2]
('6‘ Related Experience and 19 years of experience in consultant compan

Certifications y P pany.

7S
Name Chen, Li-Ping Signature PR L) -
J
Z Service Unit Unitech Engineering CO., LTD
@D
S | Academic Background M._S in $choo| of Forestry & Resource Conservation, National Taiwan
?_) University
< 6 years of experience in consultant company.
Related Experience and |VCS/ISO 14064:2006 Greenhouse Gas Inventory and Reduction
Certifications Director Inspector
PAS 2050 Gas Emission of Carbon Footprint and Life Cycle Inspector
Name Lin, Yi-Shiou Signature /“» 4 4 %1,
Service Unit Unitech Engineering CO., LTD
Academic Background |M.S in Environmental Engineering, National Taiwan University

E. 3 years of experience in consultant company.
Qo Training of Environment Impact Assessment (104) Certificate Number
2, E0030082 (Completion of course after 49 hours)
< Level B Qualified Certificate for Exclusive Personnel of Air Pollution

Prevention (2014)Certificate Number of EPA FB020102

Occupational Safety and Hygiene Officer Certificate Number of Taipei City
Labor Inspection Office 103305076, (2014) 0211-25709

Occupational Safety and Health Affair Managers (Labor Affairs
Department, New Taipei City Government 1043069686)
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Table 3-1 Signatures of EIS General Assessor and Project Planners (Cont. 1)

Related Experience
and Certifications

Name George Hsieh Signature R R
Service Unit Unitech Engineering CO., LTD

- Academic Background | M.S in Environmental Engineering, NCKU

%‘ 1 year of experience in consultant company.

< Environmental Impact Assessment Training Course (2016) Central

= Training Course NUMBER E0030074

%. Related Experience Level A Qualified certificate for Exclusive Personnel of Waste Water

S and Certi ﬁF:: ations Treatment (2014) (Certificate Number of EPA GA250097)
Class A Dedicated Air Pollution Control Specialist (2013) (Certificate
Number of EPA FA 300189)
Class A Waste Disposal Technician (2013) (Certificate Number of
EPA HA190640)

Name Chen, Chi-Fang Signature
Service Unit De_partmen? of Englneerlng Science and Ocean Engineering, National

Talwan University

c Academic Background | PhD in Ocean Engineering, Massachusetts Institute of Technology (MIT)

>

% Professor of Department of Engineering Science and Ocean

§ Engineering (Current Position)

< Defense Technology Research of Underwater Acoustics for 19 years

< (1991.3- Present)

73 Research Results for 5 years: Industrial Exclusive Port for Changhua

Dacheng Program- Survey of Sound Source Underwater

Forestry Development Plan of Council of Agriculture

Executive Yuan, R.O.C.- Planned Project of Chinese White Dolphins
and Important Habitats

Survey of Underwater Noise Program Mai Liao The No. 6 Naphtha
Cracker Navigation Channel

(punouo)
Apend 1a1epn pue AbojolpAH

Name

Lin, Yi-Shiou Signature

Service Unit

Unitech Engineering CO., LTD

Academic Background

M.S in Environmental Engineering, NTU

Related Experience
and Certifications

3 years of experience in consultant company.

Training of Environment Impact Assessment (104) Certificate Number
E0030082 (Completion of course after 49 hours)

Occupational Safety and Hygiene Officer (Certificate Number of Taipei
City Labor Inspection Office 1033050765, Training course 0211-25709
(2014))

Class A Occupational Safety and Health Affair Managers (Certificate
Number of Taipei City Labor Inspection Office 1043069686)
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Table 3-1 Signatures of EIS General Assessor and Project Planners (Cont. 2)

_ 3
R % Name Chiu, Ching Ming Signature ﬂ H m
c o
2.00 . . . L
%Qg Service Unit Unitech Engineering CO., LTD
SEy
%Qa Academic Background | M.S in Dept. Harbor & River Engineering, NTOU
2 =
2| Related Experience . :
@D
€| and Certifications 19 years of experience in consultant company.
o= Name Yang, Tai-Chiang Signature ‘?, 4&\ é.%\
5 5 =
=9 . . . . .
< g Service Unit Huan Hai Engineering CO., LTD.
=<
<
i %J_ Academic Background | M.S in Civil Engineering, NTU and Hydraulic Engineering.
3 = : ——
2 & | Related Experience |15 years of experience in consultant company
- and Certifications | Certificate of Hydraulic Engineer: (1994): certificate number 1006
Name Wood Chang Signature
0 Service Unit Unitech Engineering CO., LTD
- Academic Background | M.S in Environmental Engineering, National Chiao Tong University
Academic Background |9 years of experience in consultant company
g Name Chang, Chen-Lin Signature %% % /M%
o
S Service Unit CECI Engineering Consultants, Inc., Taiwan
QD
=
D_ - - - - - - -
= | Academic Background Co_nstructlv_e E_nglneerl_ng (Geotechnical Engineering), National
38 Taiwan University of Science and Technology
o
(Q - . - - -
g Related Experience 1. Relevant Experience: CECI Engineering Consultants, Inc., Taiwan
=3 and Certifications | 2013-08- Present) .
=< 2. Certificate: Level C Engineering Measurement (N0.042-006356)
Name Chu Ling, Hsu Signature %2[ 1* \i%\
< Service Unit Unitech Engineering CO., LTD
% Academic Background | M.S in Harbor & River Engineering, NTOU
. 9 years of experience in consultant company.
Z?\I(?té(::rfi);ﬁ: Zrt'i%r:fse Class A Dedicated Air Pollution Control Specialist (2013) (Certificate
Number of EPA FA 010157)
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Table 3-1 Signatures of EIS General Assessor and Project Planners (Cont. 3)

(ueyd)
AB0]093 Jelnsalial

Name

Bao-Yuan, Chen Signature

b 4G >

Service Unit

Institute of Ecology and Evolutionary Biology, NTU

Academic Background

M.S in Ecology and Evolutionary Biology, NTU

Related Experience
and Certifications

First Phase EIS of Offshore Wind Farm
EIS of Penghu Low Carbon Wind Farm

Related Experience
and Certifications

5 Name Lian, Yu-Yi Signature :Z Koo
’Z_E % Service Unit Formosa Natural History Corporation
32
& "8'" Academic Background | M.S in Plant Pathology and Microbiology, NTU
é Related Experience |First Phase EIS of Offshore Wind Farm
and Certifications  [EIS of Penghu Low Carbon Wind Farm
Name Kwang-Tsao Shao Signature %a/ b_
Service Unit Ke Hai Ecological Consultant Co., Ltd.
Academic Background PhD in Ecology and Evolution, State University of New York at Stony
Brook.
= Chief Executive and research fellow of Biodiversity Research Center
2 Academia Sinica, Director and Research Fellow of Institute of Cellular
P and Organismic Biology
m Academia Sinica, Professor of Continuing Education in Biology
% Research Institute of National Taiwan Normal University
< Director and Associate Professor of Institute Marine Biology, National

Taiwan Ocean University

Professor of Department of Entomology, National Chung Hing
University

Professor of Research Center of Fishery Science, National Taiwan
Ocean University

Professor of Institute of Oceanography, National Taiwan University
Expertise in marine ecology, marine life, fish ecology, biodiversity of
marine life, fishery biology, database and etc.

3-4




Table 3-1 Signatures of EIS General Assessor and Project Planners (Cont. 4)

uolealday 10} adeaspue]

Name

Lin, Yi-Xuan Signature

4 hE

Service Unit

Dian Liang Landscape Design Co., Ltd

Academic Background

M.A in Landscape Architecture of Ohio State University- Columbus

Related Experience
and Certifications

13 years of experience of landscape for recreation
Lecturer of Department of Landscape Architecture of Chung Hua
University and MingDao University

Academic Background

Name Lilian Chen Signature F% (?J’; /%,
g
o) Service Unit Unitech Engineering CO., LTD
m
3 . M.S in Natural Resources and Environmental Studies, National Dong
3 | Academic Background .
3 Hwa University
<
Related Experience 11 years of experience in consultant compan
and Certifications y P pany
. : . {
Name Tu, Ming-Lin Signature "}4\ ?//Q
=
g Service Unit Unitech Engineering CO., LTD
o
%. Academic Background | M.S in Civil Engineering, National Central University (NCUCE)
>
Related Experience |19 years of experience in consultant company
and Certifications | Transportation Engineering[Technician, Certificate Number 010988
Name Lu, Tai-Long Signature L7~ X %f
| ‘= A 155
o Service Unit Long Men CO., LTD
g
@

Master in Anthropology, National Taiwan University

Related Experience
and Certifications

Over 10 years of experience of industrial heritage survey assessment
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Table 3-1 Signatures of EIS General Assessor and Project Planners (Cont. 5)

i - - DTS Lo\
Name Chi-Jui Wu Signature S }\S.&L‘.\\s
. . Deputy Chairman of Electrical Engineering, National Taiwan
m Service Unit Uni . .
= niversity of Science and Technology
(@]
g Academic Background |PhD in Electrical Engineering, NTU
QD
% Conducted 50 projects assessment of electromagnetic field in power
=5 system, Transient Analysis of Submarine Cable Transmission System
&E’ Related Experience '(2008), Reeeerch of' Computation Progrem and Suppression Tec_hnlque
S and Certifications in Tran'smls_smn Line §D Megnetlc Field, Measurement Project of
Magnetic Field Intensity Taipower Substation (2005), Impact on
Magnetic Field of Underground Transmission Line Phase Sequence,
Monthly Journal of Taipower Engineering (2008)
N Cheng, Yu-Ti Signat % m
o ame eng, Yu-Ting ignature 15_’;2 h%
=2 X T PN
o Service Unit Department of Statistics of NCCU
g
g- Academic Background |Ph.D. in Statistics, University of Minnesota, USA
>
Cz Related Experience |Associate Professor, Department of Statistics of National Chengchi
and Certifications [ University, Chief of Data Mining Center of NCCU

Remarks:1. Project planners shall comply with Article 9 of Environmental Impact Assessment Act Enforcement
Rules and attach copies of related documents; If possesses any technician qualifications and related
certificates, the number of certificates can be listed.

2. Project planners shall be liable to Article 20 of Environmental Impact Assessment Act Enforcement
Rules.

3. If the project planners and on-field surveyor are not the same person, it shall be signed respectively;
If the field survey is conducted by inspection body, the name, representative, permit document of
the body and permit document of test category shall be listed. Outsource academic institution,
professors, researcher or non-commercial group shall be listed in field survey.

4. Project planners shall be the technician environmental impact assessment, staff of architectural firm
and advisory service research group. Assigned institution shall sign at Table 3-1 and be liable.

5. Supervisor of Environmental Impact Assessment of developer shall fill out Table 3-2.



Table 3-2 Environmental Impact Assessment Department of Developer and
Assigned Institution for Environmental Impact Assessment

: Greater Changhua Offshore Southeast Company
m Business Development .
o Preparatory Office
< AP —
o3 Address Rm. 1, 14F., No.36, Songren Rd., Xinyi Dist., Taipei
fg': % City 11073, Taiwan (R.O.C.)
i |
§ & ) Position Chairman Telephone | 02-2722-1617
= 3 | Supervisorof
= Developer -
o3 P Name Matthias Fax 02-2722-0226
S 3> Bausenwein
—_
o W H
ER: Position Permléan_d Consent Telephone | 02-2722-1617
= usiness
2 roject Manager
- Name Kao, Chuan-Sheng Fax 02-2722-0226
Name of . L License |Certificate of Engineering
> Institution Unitech Engineering CO., LTD Number |Consultant: 000153
3. 17F.-7, No.77, Sec 1, Xintai 5th Rd., Xizhi Dist., New Taipei City 221,
o Address .
= Taiwan (R.0.C)
o
= Legal . Person in Lo, Kuang (02)
% Representative Position Charge Name Mei Telephone 2698-1277
c
=) Assigned Task |Technical Consultant of Environmental Impact Assessment
=
M | Development Unit Department of Environmental Impact
< Assessment
§ Business Address |17F-~7» NO-77, Sec 1, Xintai 5" Rd., Xizhi s e s
2 Dist., New Taipei City 221, Taiwan (R.O.C) ?@
5!- P E
= . General Al
e o) -
g Q—% Position Manager Telephone | (02)2698-1277 Fp:i =
8 |3 o =
> |® 35| Name |Tu, Ming-Lin Fax (02)2698-1284
2 Seal of Institute
o -
3 |z o| Position Prqject Telephone | (02)2698-1277
2 B3 Engineer
€ ™| Name |George Hsieh Fax (02)2698-1277

Remarks: This table is filled out by Environmental Impact Assessment Department of developer and assigned
institution for Environmental Impact Assessment for the purposes of reviewing by competent
authority, tracking and supervising.
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Chapter 4 Name of Development and Development
Site

4.1 Name of Development

Greater Changhua Southeast Offshore Wind Farm Project

4.2 Development Site

Greater Changhua Southeast Offshore Wind Farm Project is located at offshore
area of Xianxi Township and Lukang Township, Changhua County, the nearest
distance of wind farm and shore is approx. 35.7km. The land cable is expected
to set up at Xianxi Township or Lukang Township, the development site is
shown as Figure 4.2-1. The future location of submarine cable for common
corridor of Taiwan Power Company is shown as Figure 4.2-2.
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Figure 4.2-1 Schematic Diagram of Greater Changhua Southeast
Offshore Wind Farm Project
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Table 4.2-1 Name and Development Site of Development

1.Development

Greater Changhua Southeast Offshore Wind Farm Project

Regulations or
Organic Act of
Development

1.[ JName of Laws and Content (Including Articles, Paragraph,
Subparagraph and Item):

2. Other: Operation Directions Governing Offshore Wind Farm
Applications

Regulations of

environmental

impact assessment

document

HEIS

[ JPreliminary
Draft of EIA

[ ]Others:

1.l The development shall implement Article 29 Item 1
Subparagraph 5 of Standards for Determining Specific Items and
Scope of Environmental Impact Assessments for Development
Activities: Set Up Wind Farm Offshore System

2.[ ]Others (Please specify)

3.Scale of Project

1. Waters Area of Offshore Wind Farm: The original area of this
offshore wind farm is 120.4km?. According to Maritime and
Port Bureau, MOTC, after revision of navigation channel on
August 11" 2017, the area is 108.7km?. The depth of water
ranges between 34.4 and 44.1m. The installed capacity of wind
turbine ranges between 8MW and 11MW. If the wind turbine
with minimum installed capacity (8MW) is selected, 76 wind
turbines will be erected. If the wind turbine with maximum
installed capacity (11MW), 55 wind turbines will be erected.
The total installed capacity is not exceeded 613MW.

2. Transmission and Distribution Lines: This project is planned
in accordance with Taiwan Power Company. The landing point
is located at north corridor. It is then linked to booster station
and grid connection point of Taiwan Power Company through
roads.

4.Location of
Development,
Administration
Area and Land Use
District (Schematic
Map of
Development)

1.Location of Development: This project is located at offshore area
of Xianxi Township, Changhua County. The nearest distance with
shore is approx. 35.7km. Overland cable is mainly set at Xianxi
Township or Lukang Township. The geographical location of
project is shown as Figure 4.2-1.
2.Administration Area: Xianxi Township and Lukang Township
3.Land Use District:
(1) Offshore Wind Farm: The configuration area of wind turbine is
waters.
(2) Overland cable is located at existing roads; the roads of this
project are located at Changhua Coastal Industrial Park under
jurisdiction of Changhua Coastal Park Service Center.
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4.3 Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey

Environmentally sensitive area, sites of specia

| scientific interest limitation survey results, items and regulatory restrictions
are shown in Table 4.3-1 and 4.3-2:

Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey

Development Location

Yes

Unknown

No

Supporting Information and
Documents

Remarks

Is it located at nature
reserve area or
protected area issued
by Taiwan Coastal
Nature Environment
Protection Plan?

RN

Official Letter 1050004457,
issued by Urban and Rural
Development Branch,
Construction and Planning
Agency, MOI on 17" Oct.
2016.

Official Letter 1050005878
issued by Urban and Rural
Development Branch,
Construction and Planning
Agency, MOI on 30" Dec.
2016.

Official Letter 1050813949
issued by Urban and Rural
Development Branch,
Construction and Planning
Agency, MOI on 13" Oct.
2016.

Refer to Appendix 1: 1-10 to
1-14,1-41to 1-43and 1-49to
1-60.

Is it located at
National Important
Wetland?

[]

[]

Official Letter 1050004457
issued by Urban and Rural
Development Branch,
Construction and Planning
Agency, MOI on 17" Oct.
2016.

Official Letter 1050005878
issued by Urban and Rural
Development Branch,
Construction and Planning
Agency, MOI on 30" Dec.
2016.

Refer to Appendix 1: 1-10 to
1-14.

Wind farm area, submarine cable
route, landing points and etc. are
not located within “National
Important Wetland”.

Official Letter 1040800278
issued by Ministry of Interior,
R.0.C on 28™ Jan. 2015
(Appendix 1:1-44 to 1-48). The
terrestrial facility of this project
is not located within “National
Important Wetland”.

4-3




Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 1)

es Supporting Information and
Development Location| Unknown Remarks
NO Documents

Is it located at [ ] [J W On-site Survey Results, Refer to Appendix 1: 1-1 to 1-6.
estuary, lagoon, Orthophoto Map and 1:25,000
mangrove swamp, Topographic Map
marsh, sand dune,
sand bar, coral reef
or another wetland?
Isitlocatedat Tap | ] [ ] [H|Official Letter 1050054098 Refer to Appendix 1:1-15, 1-61,
Water Quality issued by 11™" Branch Water 1-17 to 1-18 and 1-65 to 1-66.
Protection Area? Corporation on 7" Oct. 2016

Official Letter 1050057089

issued by 11th Branch Water

Corporation on 28th Dec. 2016.

Official Letter 10551151410

issued by Water Resources

Agency, Ministry of Economic

Affairs on 19" Oct. 2016.

Official Letter 10551197340

issued by Water Resources

Agency, Ministry of Economic

Affairs on 4" Jan. 2017,
Isit located at a [ ] [] WOfficial Letter 1050050175 Refer to Appendix 1: 1-16 and
certain distance with issued by Environmental 1-80 to 1-81.
Water Quality and Protection Bureau Changhua
Quantity Protection County on 6th Oct. 2016.
Are or Intake of Official Letter 1050069097
Drinking Water? issued by Environmental

Protection Bureau Changhua

County on 26" Dec. 2016.
From effluent to [ ] [] WOfficial Letter 1050054098 Refer to Appendix 1:1-15 and

estuary, if the water
body of wastewater
is accessed via tap
water intake on the
surface? Within
20km of estimated
industrial wastewater
effluent, if the
irrigation
associations use it as
intake of irrigation
water?

issued by 11*" Branch Taiwan
Water Corporation on 7" Oct.
2016.

Official Letter 1050057089
issued by 11" Branch Taiwan
on 28" Dec. 2016.

1-61.

This project is located at offshore
of Changhua County instead of
land area; Estimated area of
terrestrial electrical and
mechanical facility is within
Changhua Coastal Industrial
Park. Land use district is divided
into industrial zone and irrigation
area of non-irrigation
association; Thus, intake of
irrigation association is not
involved.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 2)

es Supporting Information and
Development Location| Unknown Remarks
NO Documents

Is it located at [ ] [J H|Official Letter 10551151410 |Refer to Appendix 1: 1-17 to
reservoir catchment issued by Water Resources 1-18 and 1-65 to 1-66.
area, reservoir Agency, Ministry of Economic
storage range or Affairs on 19th Oct. 2016.
constructing Official Letter 10551197340
commercial center? issued by Water Resources

Agency, Ministry of Economic

Affairs on 4th Jan. 2017.
Is it located at [ ] [] WOfficial Letter 1050397706 Refer to Appendix 1:1-19 to
Designated Soil and issued by Changhua County  |1-21 and 1-74 to 1-75.
Water Conservation Government on 24th Nov. Changhua County has not
Area? 2016. announced any designated soil

Official Letter 1050459605  |and water conservation area.

issued by Changhua County

Government on 5th Jan. 2017.

Official Letter 1050341428

issued by Changhua County

Government on 12th Oct. 2016.
Is it located at B [ ] [ ]|Official Letter 1051613712 Refer to Appendix 1:1-22 to

wildlife refuge or
wildlife habitat?

issued by Forestry Bureau,
COA, Executive Yuan on 7th
Nov. 2016.

Official Letter 1051617765
issued by Forestry Bureau,
COA, Executive Yuan on 26th
Dec. 2016.

Official Letter 1050357557
issued by Changhua County
Government on 18th Oct. 2016.
Official Letter 1060004257
issued by Changhua County
Government on 5th Jan. 2017.

1-23, 1-68 to 1-69 and 1-78 to
1-79.

This project is not within the
area of “Chinese White Dolphin
Major Wildlife Habitat”. The
submarine cable has passed the
area. To avoid wildlife of that
area affects by noise, vibration,
wind turbine and other
disturbance, in the stages of
construction, operation and
decommission, EIA is conducted
to determine blade sweeping,
noise and foundation of wind
turbine have caused any impacts
on wildlife of that area (such as
cetacean. Birds and bats). Thus,
specific mitigation impacts and
ecological compensation
measures are proposed.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 3)

es Supporting Information and
Development Location| Unknown Remarks
No Documents
10(lIs it located at [ ] [] [W|Official Letter 1050357557 Refer to Appendix 1:1-24 to
hunting area or issued by Changhua County  |1-26 and 1-68 to 1-69.
fishing area? Government on 18" Oct. 2016. |Hunting Area and Fishing Area
Official Letter 1051617765 are not announced by Changhua
issued by Forestry Bureau, County yet.
COA, Executive Yuan on 26™
Dec. 2016.
11 |Are there any B [ ] []|Ecological Survey Results of [Directories of survey results are

protected wildlife
animal or rare and
valuable plant or
animal?

This Project.

Directory of Survey Results is
enclosed at Appendix 4.2 and
4.3.

listed in Appendix 4.2 and 4.3.
Based on ecological survey results,
4 protected species are discovered
in terrestrial survey, including
eurasian kestrel and black-winged
kite (rare and valuable species).
Other conversation-deserving
wildlife such as oriental
pratincole and brown shrike are
listed. 3 protected species are listed
in marine survey, such as bridled
tern and greater crested tern of rare
and valuable species. 7 protected
species are documented in coastal
survey, such as black-faced
spoonbill of endangered species,
black-winged kite, osprey, eurasian
kestrel and little tern of rare and
valuable species, eurasian curlew
and oriental pratincole of other
conservation-deserving wildlife are
documented as well.

A protected species, bottlenose
dolphin is discovered in marine
survey. 2 groups and 2
individuals of bottlenose

dolphins are discovered.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 4)

es Supporting Information and
Development Location| Unknown Remarks
NO Documents
12 |lIs it located at [ ] [] [W|Official Letter 1050008604 Refer to Appendix 1:1-27 to
location, heritage issued by Changhua County  |1-28 and 1-72 to 1-73.
area or neighboring Cultural Affairs Bureau on 4" [Survey results are described in
area of cultural Oct. 2016. Appendix 8.
heritage (including Official Letter 1050011438 According to cultural heritage
underwater cultural issued by Changhua County  |survey report, terrestrial land
heritage) which Cultural Affairs Bureau on 23" |involved within Changhua
mentioned in Article Dec. 2016. Coastal Industrial Park has no
3 of Cultural Cultural Heritage Survey National Historic Sites or relics.
Heritage Act? Report of this Project There are 6 National Historic
Website of Cultural Heritage |Sites but O National Relics at
Survey Report Changhua County, not within the
http://www.boch.gov.tw/cultur |area of Changhua Coastal
acasesearch_177.html Industrial Park. The nearest
Official Letter 1063006424 National Historic Sites is
issued by Bureau of Cultural  |approximately 5km away.
Heritage, Ministry of Culture |Refer to Appendix 8:8-1 to 8-13.
on 20th Jun. 2017 Refer to Appendix 1:1-90 to
Official Letter 1063013677 1-91.
issued by Bureau of Cultural
Heritage, Ministry of Culture
on 30th Nov. 2017.
13 |Is it located at [ ] [] [W|Official Letter 1050013489 Refer to Appendix 1:1-29 and
National Park, issued by Tourism Bureau, 1-63.
National Scenic Area Ministry of Transportation and
or other Scenic Communications on 5™ Oct.
Area? 2016.
Official Letter 1050020401
issued by Tourism Bureau,
Ministry of Transportation and
Communications on 21% Dec.
2016.
14 |Isthere anyrareand ([ ] [ ] [ After on-site survey, existing |Refer to Appendix 1:1-1 to 1-5.

valuable
geographical
landscape?

roads and sea dikes on the
terrestrial region of offshore
wind farm have no rare and
special geographic landscape.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 5)

es Supporting Information and
Development Location| Unknown pporiing Remarks
No Documents
15 (Is it located at (] [ [\ Official Letter 1051613712 Refer to Appendix 1:1-22 to
protective forest, issued by Forestry Bureau, 1-23 and 1-68 to 1-69.
national forest, forest COA, Executive Yuan on 07"
reserve or forest Nov. 2016.
recreation area? Official Letter 1051617765  |A total of 60 plots of land from
issued by Forestry Bureau, Lugong Section 1 to 59 and
COA, Executive Yuan on 26" [Section 88 is considered as
Dec. 2016. second phase developing land of
Official Letter 1066071686  |Lugang West Section 1, it is
issued by Changhua Coastal  [conducted according to actual
Park Service Center on 25% progress. It is estimated to finish
Apr. 2017. the development at November of
2017. During that time, related
units will set land use zoning and
types of land use, details is
shown in 1-88.
16|Is it located at mine | [ ] [ ]|Official Letter 10500096780 |Refer to Appendix 1: 1-30 to 1-31
ground or mine issued by Bureau of Mines, and 1-67.
underground MOEA on 4™ Oct. 2016. The site of this wind farm is
registered under Official Letter 10500126630 |located at area of Mineral Rights
Mineral Rights? issued by Bureau of Mines, Official #5638 (No. 3399 Mining
MOEA on 22" Dec. 2016. Claim). After intussusception
Official Letter 10510468863  |with current oil gas exploration
issued by Exploration and of CPC Corporation Taiwan
Production Business Div., CPC |potential site, they are not
Corporation, Taiwan on 23  |overlapped, the safety of marine
Aug. 2016. exploration and production are
unaffected.
Is it located at B [ ] [ ]|Official Letter 1051216778 Refer to Appendix 1:1-32 to
17 |breeding issued by Fisheries Agency, 1-33 and 1-70 to 1-71.

conservation area of
aquatic plants and
animal, fishing fights
zone, closed fishing
area of fish shelter
and net gear or
important using area
of fisheries?

Council of Agriculture on 12
Oct. 2016.

Official Letter 1051222093
issued by Fisheries Agency,
Council of Agriculture on 30"
Dec. 2016.

Officials Words 1060126968
issued by Changhua County
Government on 14" Apr. 2017.

Part of submarine cable passes
through Exclusive Fishing Right
of Changhua Fishermen’s
Association.

Refer to Appendix 1:1-87.
Changhua County has no fixed
net fishery right zones and
demarcated fishery right zone.
Terrestrial electrical and
mechanical facility is estimated
locate at Changhua County, not
at fixed net fishery right zones
and demarcated fishery right
ZOnes.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 6)

es Supporting Information and
Development Location| Unknown Remarks
No Documents
18 [Is it located at river | [ ] [ ]|Official Letter 10551151410 |Refer to Appendix 1:1-17 to
area, groundwater issued by Water Resources 1-18, 1-20 to 1-21, 1-65 to 1-66
control area, flood Agency, Ministry of Economic |and 1-74 to 1-75.
plain control zones, Affairs on 19" Oct. 2016.
land for waterway Official Letter 10551197340
management or area issued by Water Resources Land cable of this project is
of drainage Agency, Ministry of Economic |located within the groundwater
facilities? Affairs on 4" Jan. 2017. control zone.
Official Letter 1050397706
issued by Changhua County
Government on 24™ Nov.
2016.
Official Letter 1050459605 No prefecture-administered river
issued by Changhua County  |at Changhua County.
Government on 5" Jan. 2017.
19 (Is it located at [ ] [ M| Official Letter 10500055550 |Refer to Appendix 1:1-34 to

geologic structure
unstable area (active
fault, geological
disaster zone) , river
bank or coastal
erosion zone?

issued by Central Geological
Survey, MOEA on 6th Oct.
2016.

Enquiry from Central
Geological Survey, MOEA,
active fault observation system
is used for citizen to inquire.
(Website:
http://fault.moeacgs.gov.tw/Mg
Fault/Home/pageMap?LFun=1

)

Website data from the 4" River
Management Office,
WRA.(http://www.wra04.gov.t
wict.asp?xltem=60104&ctNod
e=29712&mp=99),

1-35.

Refer to Appendix 1:1-118 to
1-145.

The site of wind farm is located
at Changhua Offshore. It is
35.7km away from shore. The
landing point is within Changhua
Coastal Industrial Park, no active
fault is discovered within 10km
perimeter of this site. This
project has no unstable
geological structure (active fault,
environmental-geological
disaster area).

Refer to Appendix 1:1-9.
According to interpretation
survey data of topography
migration at Changhua Coast,
Changhua Coastal Industrial
Park is not located at river bank
and coastal erosion area.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 7)

Development Location

Unknown

Yes

No

Supporting Information and
Documents

Remarks

20

Is it located at
Geologically
Sensitive Area
announced by
Geology Act?

RN

Official Letter 10500055550
issued by Central Geological
Survey, MOEA on 6" Oct.
2016.

Power transmission lines is
inquired by Environmentally
Sensitive Area Inquiry Ssytem
of Central Geological Survey,
MOEA (website):

http://gis.moeacgs.gov.tw/gwh/

gsh97-1/sys 2014b/

Refer to Appendix 1:1-34 to
1-35and 1-118 to 1-145.

21

Is it located at Class
111 Air Pollution
Control Zone?

Official Letter 1050050175
issued by Changhua County
Government on 6" Oct. 2016.
Official Letter 1050069097
issued by Environmental
Protection Bureau Changhua
County on 26" Dec. 2016.

Refer to Appendix 1: 1-16 and
1-80 to 1-81.

Since 1st Jan. 2017, Changhua
County is classified as Class 3
Control Region.

22

Is it located Class |
and Class Il Noise
Control Area?

[]

Official Letter 1050050175
issued by Environmental
Protection Bureau Changhua
County on 6™ Oct. 2016.
Official Letter 1050069097
issued by Environmental
Protection Bureau Changhua
County on 26" Dec. 2016.

Refer to Appendix 1:1-16 and
1-80 to 1-81.

23

Is it located at water
pollution control
zone?

[]

Official Letter 1050050175
issued by Environmental
Protection Bureau Changhua
County on 6™ Oct. 2016.
Official Letter 1050069097
issued by Environmental
Protection Bureau Changhua
County on 26" Dec. 2016.

Refer to Appendix 1:1-16 and
1-80 to 1-81.

24

Is it located coast,
mountain, military
control zone, vital
area, air traffic
control zone or
affected facilities of
military radar,
communication,
telecommunications
or radio waves?

[]

Official Letter 1050013290
issued by the 5" Army
Command on 25" Oct. 2016.
Official Letter 1060000026
issued by the 5th Army
Command on 3" Jan. 2017.

Refer to Appendix 1:1-36 and
1-64.

This project does not cover
military control zone, ban and
restrictions area or vital area.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 8)

es Supporting Information and
Development Location| Unknown pporiing Remarks
No Documents
25 |Is it located at B [ | [ ]|Official Letter 1050004457 Refer to Appendix 1:1-10 to
designated restricted issued by Urban and Rural 1-14 and 1-41 to 1-60.
development area Development Branch, This area of this project is
(Non-development Construction and Planning considered as restricted
or Condition Agency, MOI on 17" Oct. development area and
Development Zone)? 2016. conditional development area.
Official Letter 1050005878
issued by Urban and Rural
Development Branch,
Construction and Planning
Agency, MOI on 30" Dec.
2016.
26|ls it located at air [ ] [ [H|Official Letter 1050023472 Refer to Appendix 1:1-37 and
traffic control zone? issued by Civil Aeronautics 1-62.
Administration on 4" Oct.
2016.
Official Letter 1050030497
issued by Civil Aeronautics
Administration on 23" Dec.
2016.
27 (Is it located at [ ] [J M| Official Letter 1050341428 Refer to Appendix 1:1-19.

hillside or lands
reserved for
aboriginal people?

issued by Changhua County
Government on 12" Oct. 2016.
Official Letter 1050245824
issued by Changhua County
Government on 20" Jul. 2016.

Power transmission line is
inquired by Changhua Hillside
Geographical Information
System.
(http://sw.chcg.gov.tw/chcgsw/)

Refer to Appendix 1:1-89.

This project is referred to survey
results of lands reserved for
aboriginal people at Xidao
Offshore Wind Farm Project and
North Changhua Offshore Wind
Farm; Changhua County has not
allocated lands reserved for
aboriginal people.

Refer to Appendix 1:1-7.

In Changhua County, hillside is
observed at Changhua City,
Huatan Township, Fenyuan
Township, Yuanlin Township,
Shetou Township, Tianzhong
Township and Erlin Township.
Landing point of submarine
cable and terrestrial electrical
and mechanical facility are
located within the area of
Shenggang Township, Xianxi
Township and Lugang
Township, no hillside in the area.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 9)

es Supporting Information and
Development Location| Unknown pporiing Remarks
No Documents

28 |Is area of ] [ W|On-site Survey Results, Refer to Appendix 1:1-1 and 1-5.
development site Orthophoto Map and 1:25,000 |This project is within the area of
located at above 50% Topographic Map offshore wind farm.
or above 40% of
slope?

29 |Is it located at forest | ] [ ] [H|Official Letter 1050352924 Refer to Appendix 1:1-38.
range or forestry issued by Changhua County  [Refer to Appendix 1:1-24 to
land? Government on 13" Oct. 2016. |{1-26.

Official Letter 1050357557  |Refer to Appendix 1:1-90 to
issued by Changhua County  (1-119.
Government on 18" Oct. 2016. |A total of 60 plots of land from
Cadastral Map Land Number |Lugong Section 1 to 59 and
Transcription Section 88 is considered as
Official Letter 1066071686 second phase developing land of
issued by Changhua Coastal Lugang West Section 1, it is
Park Service Center on 25™ conducted according to actual
Apr. 2017. progress. It is estimated to finish
the development at November of
2017. During that time, related
units will set land use zoning and
types of land use, details is
shown in 1-88.

30 |Is it located at [ ] [] H|Official Letter 1050357557 Refer to Appendix 1:1-24 t01-26.
special agricultural issued by Changhua County  [Refer to Appendix 1:1-90 to 1-119.
area, hillside Government on 18" Oct. 2016. |A total of 60 plots of land from
conservation zones, Cadastral Map Land Number [Lugong Section 1 to 59 and Section
archeology reserve, Transcription 88 is considered as second phase
ecological Official Letter 1066071686 developing land of Lugang West
conservation area or issued by Changhua Coastal  |Section 1, it is conducted according
security land? Park Service Center on 25" to actual progress. It is estimated to

Apr. 2017. finish the development at
November of 2017. During that
time, related units will set land use
zoning and types of land use, details
is shown in 1-88.
31 |Is it located at (1 [ |Official Letter 1050397706 Refer to Appendix 1: 1-20 to 1-21,

special agricultural
area consolidated to
be agricultural land?

issued by Changhua County
Government on 24™ Nov.
2016.

Official Letter 1050343826
issued by Changhua County
Government on 6™ Oct. 2016.
Official Letter 1050446187
issued by Changhua County
Government issued on 23

Dec. 2016.

1-39 and 1-76.
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Table 4.3-1 Table of Environmentally Sensitive Areas and Sites of
Special Scientific Interest’s Limitation Survey (Cont. 10)

es Supporting Information and
Development Location| Unknown pporiing Remarks
No Documents

32 |Is it located at (1 [] W|Official Letter 1050343481 Refer to Appendix 1:1-40.
conservation area of issued by Changhua County  |Refer to Appendix 1:1-8
Urban Planning Government on 20" Oct. 2016. |This project is not within Xianxi
Division? National Land Surveying and [Township, Shenggang Township

Mapping Center and Lukang Township of

(http://maps.nlsc.qgov.tw/) Changhua County, the site is
non-urban land.

Inquired by National Land Refer to Appendix 1:1-107 to

Surveying and Mapping 1-136.

Center: This site is considered as

(http://maps.nlsc.gov.tw/) and |industrial zone of non-urban

Survey System of National land.

Land Use Zoning:

(http://luz.tcd.gov.tw/WEB/)  |A total of 60 plots of land from
Lugong Section 1 to 59 and
Section 88 is considered as

Cadastral Map Land Number  [second phase developing land of

Transcription Lugang West Section 1, it is

Official Letter 1066071686 conducted according to actual

issued by Changhua Coastal progress. It is estimated to finish

Park Service Center on 25th  |the development at November of

Apr. 2017. 2017. During that time, related
units will set land use zoning and
types of land use, details is
shown in 1-88.

33 (Is it located at (] [ 1 This project Is not within area of
exclusion area New Taipei City and Pingtung
around nuclear County, no review is needed.
facility and low
population zone?

34 |Is it located at ] ] [W|On-site Survey Results, Refer to Appendix 1:1-1 and 1-5.
1500m above sea Orthophoto Map and 1:25,000
level altitude? Topographic Map

35|ls there other [ ] [J M Basedon EPA local
Environmentally environmental database and
Sensitive Area or on-site survey, the site is not
Special District located at other
Area? environmentally sensitive area

or special district.

Remarks:1. Sites where are clearly not located in aforementioned locations may be exempted to attach
supporting document. Reasons shall be stated in the columns of remarks.
2.Sites where are located at aforementioned environmentally sensitive area or district with
specific purpose shall be compliance with regulations of Civil Code and constituted

related measures.
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Table 4.3-2 Table of Environmentally Sensitive Areas and Sites of Special
Scientific Interest’s Limitation Survey

Items at Relevant
No.| Environmental . By Content Mitigation Measures
e Regulations
Sensitive Area
1. |Submarine cable Wildlife Article 18 of Wildlife The area of this wind farm

passes through the
estimated area of
Important Habitat
of Chinese White
Dolphin.

Conservation
Act

Conservation Act: Protected
Wildlife should be
conserved and shall not be
disturbed, abused, hunted,
killed or otherwise utilized.

project has avoided reserved area
of “Chinese White Dolphin
Major Wildlife Habitat”. Thus, it
is minimum 30km away of west
part boundary. Submarine cable
passes through reserved area of
“Chinese White Dolphin Major
Wildlife Habitat”. Construction
of submarine cable will not
produce great noise; Thus, it will
not cause any affect to Chinese
White Dolphin.

Cetaceans might be affected
during pilling stage. The
protection measures of cetacean
during pilling stage is drafted in
Chapter 8.

2. |Protected birds and |Wildlife Article 18 of Wildlife Mitigation measures of birds’ and
cetaceans which are |Conservation | Conservation Act: Protected |cetaceans’ ecology are drafted,
recorded within site | Act Wildlife should be details are described in Chapter 8.
of project. conserved and shall not be

disturbed, abused, hunted,
killed or otherwise utilized.

3. |Itis located at mine | Article 8 of | Mining Law is considered to | According to Official Letter
ground or mine Mining Law |real right. Except for special |10510468863 issued by Chinese
underground regulations, the regulations |Petroleum Corporation on 23"
registered under of real estate real rights are | August 2016, the area of wind
Mineral Rights. in accordance with Civil farm and submarine cable is

Code. overlapped with CPC

Corporation, Taiwan Official
#5638 Mineral Rights (First
Mining Claim of Taiwan Strait).
After overlaying with current oil
gas exploration of CPC
Corporation Taiwan potential
site, they are not overlapped, the
safety of exploration and
production of CPC Corporation,
Taiwan are unaffected.

4. |Itis located at Fisheries Act | Fishing Fights mentioned in |It is handled according to

Fishing Fights

Article 15 of Fisheries Act

Fisheries Act.
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No.

Items at
Environmental
Sensitive Area

Relevant
Regulations

By Content

Mitigation Measures

Zone of Changhua
Fishermen’ s
Association

is described as follows:

* Fixed Net Fishery Right:
It defines the rights to
catch aquatic animals via
setting fish barrier or
fishing gear at waters and
artificial bank.

* Demarcated Fishery
Right: It defines the right
to cultivate fish at certain
area.

* Exclusive Fishing Right:
It defines the fishery
rights to construct fishing
ground via certain waters
to provide fishery right
holders to access fishery.
v" Fishery to catch aquatic

animals.

v" Fishery to cultivate
aquatic animals.

v' Fishery to catch aquatic
animal within water
depth of 25m via fixed
fishing gear.

Article 29 of Fisheries Act:

The competent authority

may alter or revoke its

approval to

fishing right or suspend the

operation of any fishing

right, if any of the following
circumstances occurs:

* Requirements of national
defense.

* Economic utilization of
land.

* Conservation of aquatic
resources.

* Requirements of
environmental
protection.

* Navigation and
anchorage of any vessel.

e Laying of underwater
pipelines and cables.
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No.

Items at
Environmental
Sensitive Area

Relevant
Regulations

By Content

Mitigation Measures

* Exploration and
exploitation of minerals.
* Requirements of other
public interests.
Before rendering any
administrative disposition as
referred to in the preceding
paragraph, the competent
authority shall publicize
such disposition in advance
and notify all fishery
operators concerned.
Where the administrative
disposition as referred to in
paragraph 1, cause any loss
to the fishery operator, the
relevant competent authority
or the party claiming
alteration,
revocation, or termination
shall reconcile the operator
to make
appropriate compensation
for the losses. Should the
reconciliation fail, the
central competent authority
shall decide the content of
the compensation.

Terrestrial cable is
located at
Groundwater
Control Area.

Regulations
on
Groundwater
Conservation

Rigging and drawing water
within controlled area shall
be compliance with Article
5 of “Regulations on
Groundwater
Conservation”: Rigging and
drawing water within
controlled zone shall
comply with one of the
following regulations:

* Water system has not
reached or provided in
household water supply
or public water supply.

* Due to war, natural
disaster, significant
changes or long-term
natural wear and tear,

Development does not extract
groundwater. Thus, it does not
involve regulations of rigging and
drawing water.
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No.

Items at
Environmental
Sensitive Area

Relevant
Regulations

By Content

Mitigation Measures

well which obtained

water rights are depleted

or allocated by
government are unable to
use. The original water
right holder is necessary
to continue using the
water.

Recharge and recycle of

groundwater are

conducted upon consent
of supervisors.

* Coping with policies of

National Competent

Authorities for Business

Objectives, central

authorities agree to

reallocate underwater
rights.

Within announced

exclusive cultivating

fishery zone of
agriculture central
authorities, rigging and
drawing of water shall be
duly conducted upon the
consent of central
authorities.

* Within the hot spring
area announced by Hot
Spring Act, the
management of hot
spring area is planned to
be water supply of public
pipelines upon the
consent of central
authorities.

* Risk of water shortage
might occur in facility or
campsite of national
defense, international
airport, international
commercial port, fire
bureau, medical center or
local hospital. Thus,
backup water source
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No.

Items at
Environmental
Sensitive Area

Relevant
Regulations

By Content

Mitigation Measures

must be prepared.

* To prevent war, natural
disasters or other major
changes which lead to
major changes in public
interests, central
governing authority or
National Competent
Authorities for Business
Objectives shall prepare
back-up water supply
upon the consent of
central governing
authority.

Those who fulfill one of the

aforementioned regulations,

the competent authority
shall grant required amount
of water with water right
and issue certificate of water
right.

Certificate of water right

shall indicate recorded items

shall meet the requirement
of rigging and drawing of
water. Back-up water supply
shall be indicated as well.

Class Il Control
Region of Air
Pollution

Air Pollution
Control Act

Existing stationary
pollution sources within
Class 3 control regions
shall reduce pollutant
emissions. Newly installed
or modified stationary
pollution sources within
Class 3 control regions in
which pollutant emissions
reach a certain scale shall
employ best feasible
control technology.
Modelling and simulation
shall be performed to
verify pollutant emissions
from newly installed or
modified stationary
pollution sources within
Class 3 control regions

This project is development
plan of wind farm, no air

pollutant and stationary source

are emitted.
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No.

Items at

Environmental
Sensitive Area

Relevant
Regulations

By Content

Mitigation Measures

will not exceed allowable
pollutant increase limits
and allowable pollutant
increase limits of air
quality shall not affect by
neighboring control zone.
The central competent
authority shall determine
the allowable pollutant
increase limits, air quality
modeling, simulation
standards and the best
feasible control
technology.

It is located at
Designated
Restricted

Development Zone
(Non-Development

Zone and
Conditional
Development
Zone)

Amendment
of Regional
Planning at
north,
middle, south
and east
region of
Taiwan.

First Overall
Review

It is divided into Designated
Development Zone and
Conditional Development
Zone. Designated
development zone refers to
sensitive area in natural
environment. Except for
national defense, national
public works and quality
and safety of living
environment, development
without conservation
purpose is prohibited, they
are controlled by business
regulatory for conservation
and development purpose in
order to use national land
effectively. Thus, it restricts
that variety and intensity of
land use variety and
intensity by conditions.

Itis divided into “Designated
Restricted Development Zone”
and “Conditional Development
Zone” , water is considered as
conditional development zone.
According to Regional Planning
Law, land of waters can be
provided as multi purposes and
facilities users. This project is
offshore wind farm project, it is
considered as a marine
development plan.

National
Regional
Planning

Environmentally Sensitive
Area is divided into Class |
Environmentally Sensitive
Area and Class Il
Environmentally Sensitive
Area. Class |
Environmentally Sensitive
Area: Strengthen resources
conservation and
environmental protection,
do not damage environment

Based on “National Regional
Planning”, it is divided into
Class | Environmentally
Sensitive Area and Class 1l
Sensitive Area, waters is
considered as Class Il
Environmentally Sensitive
Area.

Waters Zoning Principle of
National: Utilization of waters
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No.

Items at
Environmental
Sensitive Area

Relevant
Regulations

By Content

Mitigation Measures

and landscape resource in
principle.

Class Il Sensitive
Environmentally Area:
Limited development
capacity of environmentally
sensitive area is taking into
consideration to cover
address on conservation and
development, strengthen
regulatory conditions and
regulate land development.

shall base on ecological
conservation. Before the
constitution of water allowance
and permit mechanism, it shall
comply with the business
regulations.

This is an offshore wind farm
project; related proposals shall
be raised in accordance with
“Guidelines of Application for
Offshore Wind Farm Site”
issued by Bureau of Energy on
2" July 2015 in order to fulfill
the requirements of waters
region zoning by “National
Regional Planning”.
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Chapter 5 Developmental Objective and Content
Table 5-1 Developmental Objective and Content

Developmental Objective

The Bureau of Energy, Ministry of Economic Affairs, has announced on July 2, 2015 the “Offshore
Wind Farm Site Application Regulations” in line with government policies to endorse the early
offshore wind energy development preparations of the developers. Greater Changhua Offshore
Wind Farm SE Ltd. Preparatory Office (hereinafter referred to as “the Preparatory Office™) has
proposed the “ Greater Changhua SE Offshore Wind Power Project” (hereinafter referred to as
“the Project”) for the development of offshore wind farms in response to government's renewable
energy policies to promote nuclear-free homeland by the year 2025. We hope that through
profound exchange and interaction, we can bring international experiences into Taiwan's wind power
industry and join hands with Taiwan's various resources from political and academical fields to
invest in offshore wind farm development and jointly promote future energy development so that
Taiwan will have a better chance in leading Asia-Pacific’s development of energy industry cluster
and set the regional green energy study case.

Developmental Content

(1) Territorial Waters Of The Offshore Wind Farm: Wind farm of the Project is located off the
coast of Xianxi Township of Changhua County. It belongs to the 15" Zone of Potential
announced by the “Offshore Wind Farm Site Application Regulations”. This Zone of Potential
is approximately35.7km from main island of Taiwan whereof the area is approximately
120.4km?. Water depth is approximately 34.4~44.1m with average water depth of 40.9m.
The Zone of Potential does not include restricted areas such as fishing port ranges, wetlands,
protected reef area, coastal nature conservation area, important habitat for wild bird, important
Baluga dolphin habitat, etc.

(2) Single wind turbine unit of the Project has capacity of approximately 8~11MW, with the
maximum capacity of not exceeding 613MW. If wind turbine with single unit capacity of
8MW is chosen, the maximum number of wind turbines in the layout will be 76 units.

(3) Submarine cable engineering: the Project adopts two 220kV submarine cables in 33kV or
66kV array to interconnect wind turbines, which will be intergrated in the territorial waters,
which the landing will be planned based on the common corridor. The submarine cables will
connect with the offshore substation and be connected to the northern part of the common
corridor to reach land.

(4) Onshore electricity transmission and distribution facilities engineering: future planning will
follow Taiwan Power Company, connecting to land via Changhua offshore common corridor
northern corridor. It will then be connected to land cables along the road to reach the land
booster (step-down) station, and then connect to the Changkong grid connection point..

construction phase

Offshore wind turbine foundation construction, tower assembly, blade cabin
1. Project assembly, mechanical and electrical equipment installation, connection station
content engineering, transmission line engineering (including submarine cable and land cable)
and other relevant facilities.
2. Geological prospecting, pile planting, submarine cable and land cable line
Construction |engineering, wind turbine tower assembly, blade assembly, and mechanical and
procedure electrical equipment installation / commercial operation.
3. Onshore facilities are scheduled to be constructed since year 2019. All construction
Construction |works are expected to be completed by year 2025.
period
4, Adverse impact reduction countermeasures and monitoring operations on
Environmental |environmental factors such as air pollution control, noise control, runoff water
protection pollution reduction, sewage treatment, construction management, environmental
measures monitoring, etc.
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excavation

amount amount of} - volume of spoil dumping ground
W[fill (m?)| spoil (m?) P PIng g
(m°)
Maximum
5. Earthwork . . . .
management Maximum | Maximu (soi1I9\5/blch)1?ne) According to the relevant provisions of
261,800 [m 66,700 . Changhua Coastal Industrial Park; the principle
. . Maximum | . o - L
(sail (soil is to carry out in-situ leveling or land fill within
234,120 . )
Volume) | Volume) the industrial park
(loose
volume)
1. General Offshore wind turbines generator set, submarine cable facilities, onshore substation,
facilities land cable facilities.
% 2. Green landscaping, safety measures, environmental monitoring, etc.
‘S |Environmental
‘S |protection
2 |facilities
©
E’_ 3. Amounts of
o Various None
emission
commitment
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5.1 Developmental Objective

5.1.1 Project Origin

DONG Energy Group, an energy giant in Northern Europe, was once one of Europe's most
powerful coal-fired power companies; with the idea of promoting energy transformation in
Europe and its abundant technical resources, it is now a global leader in off-shore wind power
generation. Since DONG Energy Wind Power, a subsidiary of the DONG Energy Group, built
its first wind farm in 1991, it has been putting the efforts in transforming conventional energy
systems into sustainable renewable energy sources to create higher economic value from energy
source for the local people at the wind farm. As an offshore wind power industry leader, DONG
Energy Wind Power has 25 years of experiences in the development, construction and operation
of offshore wind farms. It has built more than a quarter of the world's offshore wind power
capacity. DONG Energy Wind Power has successfully installed the 1000™ wind turbine in 2016.
It is the first wind farm developer in the world who has reached this milestone. It has a 3GW
capacity in operating device and a 4.4GW capacity in constructing device, which demonstrate
its industrial strength in offshore wind power business.

The west coast of Taiwan has strong southwesterly airstream during summer and northeast
monsoon winds during winter, coupled with strong wind speed empowered by mountain gap
along the two sides of the strait, it is abundant in natural wind power resource. The seabed is also
a gently sloped continental shelf, thus is very suitable for setting up offshore wind turbines.
According to the survey conducted by the international engineering consulting firm 4C
Offshore, there are 20 observatory sites with best wind condition in the world16 out of, whereof
16 of them are situated in the Taiwan Strait. In addition, according to the study conducted by
Industrial Technology Research Institute of Taiwan in 2013, Taiwan has an area of 5,640 km?
for offshore wind power installation, which is29 billion watts in total capacity, or equivalent to
annual electricity consumption of approximately 20 million households.

In view of the wind power requires lower development costs comparing to other renewable
energies and is mature in technology, coupled with strong concentrated wind at the western coast
of Taiwan, it is thus very suitable for the development of wind power. Therefore, the government
has demonstrated its determination in developing offshore wind power by listing offshore wind
power as the second item on the list of top ten carbon emissions reduction goals during Executive
Yuan’s Carbon Emissions Reduction Conference held in May, 2011. Offshore wind power has
become the core of policy development—during the Energy Conference held in 2015, a 600MW
offshore wind farm establishment off western coast of Taiwan was proposed to be completed by the
year of 2020; furthermore, the Bureau of Energy, Ministry of Economic Affairs, had made
announcement in May, 2015 expecting to complete the expansion of total targeted capacity of
4,000MW from renewable energy device by the year of 2030. The “Offshore Wind Farm Site
Application Regulations” was also announced on July 2, 2015 to promote the development of
offshore wind power.

DONG Energy Wind Power is optimistic about the offshore wind market potential in Asia
and Taiwan's explosive power in wind farms and determination in sustainable energy
development. Therefore, in 2016, it has chosen Taiwan as a base for cultivating the Asian
market where it has set up the “Greater Changhua Offshore Wind Farm SE Ltd. Preparatory
Office” (hereinafter referred to as the “Preparatory Office”) and proposed the “Greater
Changhua Offshore Wind Farm SE Da-Chang-Hua (Great Changhua) Offshore Wind Farm
Changhua 1-5 — Development Zone” (hereinafter referred to as “the Project”) in response to the
relevant policies promoted by the Bureau of Energy, Ministry of Economic Affairs. We hope
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that through the development of Changhua’s territorial waters and planning of offshore wind
farm site, we can help Taiwan reduce dependence on imported energy, reduce energy supply
risks, and ensure the sustainable development of our domestic energy and environment. Based
on our more than twenty-five years of practical experiences and global industrial resources, we
wish to inject new international vision and resources into the developmental blue-print of
Taiwan’s offshore wind power industry to assist the key domestic manufacturers in establishing
a solid foundation to start the rapid growth of offshore wind power.

5.1.2 Project Objective

The Bureau of Energy, Ministry of Economic Affairs, has announced on July 2, 2015 the
“Offshore Wind Farm Site Application Regulations” in line with government policies to endorse the
early offshore wind energy development preparations of the developers. The Preparatory Office”)
has proposed the Project in response to government's renewable energy policies to promote
nuclear-free homeland by the year 2025. We hope that through profound exchange and interaction,
we can bring international experiences into Taiwan's wind power industry and join hands with
Taiwan's various resources from political and academical fields to invest in offshore wind farm
development and jointly promote future energy development so that Taiwan will achieve its goal of
nuclear-free homeland by the year 2025. And we also hope to build a regional green energy
ecosystem with Taiwan being the starting point, in order to give Taiwan a better chance in
leading Asia-Pacific’s development of energy industry cluster and setting the regional green
energy study case, as well as to assist the government in enhancing its national competitiveness.

5.2 Developmental Content

5.2.1 Project Site Overview

I Wind farm boundary
The Project has chosen the 15" Zone of Potential in Changhua County according to the
“Offshore Wind Farm Site Application Regulations” announced by the Bureau of Energy,
Ministry of Economic Affairs on July 2, 2015. The site is located off the coast of Xianxi
Township of Changhua County. Area of the site is approximately 120.4km? and is
approximately 35.7km from the shore. Water depth is approximately 34.4~44.1m. The wind
farm appears roughly in trapezoidal shape (see Figure 5.2.1-1).

This Zone of Potential does not include restricted areas such as fishing port ranges, wetlands,
protected reef area, coastal nature conservation area, important habitat for wild bird, important
Baluga dolphin habitat, etc.

Future planning will follow Taiwan Power Company, connecting to land via Changhua
offshore common corridor northern corridor. It will then be connected to land cables along the
road to reach the land booster (step-down) station, and then connect to the Changkong grid
connection point.
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Location (2/2)
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Il.  Unit Layout Plan
(1) Wind Turbine Capacity and Quantity
The maximum planned total capacity of the Project will not exceed 613MW. The
capacity of a single wind turbine unit is planned to be 8.0~11.0MW. If wind turbine
with single unit capacity of 8MW is chosen, the number of wind turbine in the
layout will be at its maximum which is 76units; and if wind turbine with single unit
capacity of 11MW, the number of wind turbine in the layout will be at its minimum
which is 55 units.

(2) Wind Turbine Size
The altitude of the wind turbine hub in the Project is approximately 153~160m and the
rotor diameter is approximately 195~210m; therefore, the altitude of the blade’s
topmost tip is approximately (total height) 250~265m. The final wind turbine selected
for construction will be chosen from within the stated size ranges. The turbine
design envelope including site capacity is given in Table 5.2.1-1 and the elevations
are defined in Figure 5.2.1-2.

Table 5.2.1-1 WTG design envelope
Element Smallest Turbine Largest turbine
Minimum Maximum Minimum Maximum
Number of WTGs (#) 76 55
WTG capacity (MW) 4.0 11.0
Rotor Diameter (m) - 195 - 210
Lower Tip height, LAT 27.9(LAT) 55 27.9(LAT) 55
(m) 25.0(MSL) 25.0(MSL)
Total height / Upper tip - 250 - 265
height, LAT (m)
Hub height, LAT (m) - 153 - 160
Maximum rotor - 11 - 8
rotational speed (RPM)
Approximate Distance 500~722
between Turbine, W-E,
(m)
Approximate Distance 2,925~4,215
between Turbine, N-S,

(m)
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Total height above / Upper Tip height

Hub height

Rotor diameter

Lowser Tip height
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©)

Figure 5.2.1-1 WTG elevation drawing stating main parameters.

Wind Turbine Layout

Taking into account the prevailing wind directions are the north wind and the
northeast wind, the principle of wind turbines layout for the Project is to adopt
east-west direction as the main layout direction in order to optimize power
generation capacity. The spacing between wind turbines along the east-west wind
direction is between 500~722m, and the spacing between wind turbines along the
north-south wind direction is between 2,925~4,215m. The maximum and minimum
quantity of wind turbines in the layout are shown in Figure 5.2.1-3.

Since the east side of the wind farm are channels, and taking into account the
wind-sweep area does not exceed the scope of the wind farm, the Project retains the
largest rotor diameter of 210m divided by half plus 2m, as a buffer zone, that is, all
wind turbines are at least 107m away from the wind farm’s north and east border.

South side, north side and west side of this wind farm is adjacent to the other wind
farms. There is a 1,260m buffer zone between this wind farm and the adjacent wind
farm (6 times the maximum rotor diameter). The wind farm center closest to the
nearest wind farm will be situated at the buffer zone boundary.
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Power Generation

Wind farm of the Project estimated net Annual Energy Production(AEP) of 2,400 GWh/yr
after considering all the losses and availabilities such as the wake loss, wind turbine
availability, output cable loss, and distribution substation loss. The estimated net AEP is
based on a combination of following data sources:

(1) Re-analysis data
ERA-Interim global atmospheric reanalysis data from the European Centre for
Medium-Range Weather Forecasts (ECMWF), obtained through the wind analysis
software “WindPRO”.

(2) High-level mesoscale modelling
High level — Coarse mesoscale map available from Vortex.

(3) Available mean wind speeds reported for coastal wind farms in the region.
Penghu (8m/s) & Taichung (8.4m/s)

The process for estimating the onsite wind climate is as follows:

(1) The mean wind speed at the two coastal wind farms in the region is scaled to the site
using the Vortex mesoscale model, giving a mean wind speed of at the site of 9.8 m/s at
100m.

(2) In order to apply the wind climate (wind rose and wind distribution) from ERA-Interim
the data requires scaling such that the mean wind speed of ERAI data set is the same as
the expected mean for the site. The scaling factor is determined from the ratio of the
mean of the ERAI data and the expected mean wind speed at the site.

(3) The indicative output estimation is presented in Table 5.2.1-2. The final output estimation
will depend on the exact chosen wind turbine, layout etc.

Table 5.2.1-2 Indicative output estimation for site 13

Indicative output assessment, site 15 Value
Installed capacity [MW] 602 — 613
Mean wind speed @ 100m [m/s] 9.81
Internal wake loss [%] ~6
Net AEP [GWh/year] 2400
Full load hours [Hours/year] 4000
Capacity factor 0.45

5.2.2 Project Planning

Type of Foundation

The Project preliminarily planned to adopt Jacket with driven piles as the pre-selected
type of wind turbine foundation struction. However, more detailed analysis, including
laboratory tests, shall be conducted in the future to select the best type and size of
foundation that yields the best performance and to reduce uncertainty.

The jacket foundation(driven piles) is generally consist of two main parts, namely the
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driven piles (3 or 4 piles) and jacket structure. The piles are cylindrical tubes. The length
and weight of the pile varies by different water depth and soil conditions. Vertical piling
or angled piling method can be chosen according to the soil conditions. For vertical piling,
the piles can adopt pre-piling method, then use grouting or forging to fix the pile and pipe
rack in place. If angled piling is required to obtain sufficient rigidity or load bearing
capacity, the pipe rack must first be placed on seabed layed with mud-mats, and then
install the piles by slipping through a sleeves or legs of jacket, then apply grouting or
forging to fix the same piles and pipe racks in place.

The jacket is a three or four legged steel tube lattice structure with a transition piece on top
designed to bridge the interface between the three or four legs and the tubular wind turbine
tower. It will be equipped with boat landing, access ladder, davit crane, external and internal
platforms and various railings (secondary structures). On top of the transition piece is a flange
for bolt connection to the turbine tower, and inside the transition piece are array cable related
items such as cable hang-offs and switchgear. The piled jacket is illustrated in Figure 5.2.2-1.
The pilled jacket design envelope is presented in Table 5.2.2-1.

Table 5.2.2-1 Piled Jacket design envelope.

Element Maximum for 4 MW WTG | Maximum for 11 MW WTG | Comments
Number of piles/legs 4 4
Leg Spacing (m) 38 40
Outer Pile Diameter (m) 3.5 4
Pile Penetration Depth (m) 80 85
Indicative weight of Jacket (t) 1000 1200
Indicative weight of Pile (t) 120 160 per pile
Scour protectlonz— seabed 800 800 per
area  (m?) foundation

s s
ek

Figuréi'5#.2.2-1 Pilled jaé' e 'onéeptual drawi
piles).
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=

ng (pre-installed vertical
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(1) Jacket Foundations (driven piles)

The jacket foundation(driven piles) is generally consist of two main parts, namely
the driven piles (3 or 4 piles) and jacket structure. The piles are cylindrical tubes.
The length and weight of the pile varies by different water depth and soil conditions.
Vertical piling or angled piling method can be chosen according to the soil
conditions. For vertical piling, the piles can adopt pre-piling method, then use
grouting or forging to fix the pile and pipe rack in place. If angled piling is required
to obtain sufficient rigidity or load bearing capacity, the pipe rack must first be
placed on seabed layed with mud-mats, and then install the piles by slipping through
a sleeves or legs of jacket, then apply grouting or forging to fix the same piles and
pipe racks in place.

The jacket is a three or four legged steel tube lattice structure with a transition piece
on top designed to bridge the interface between the three or four legs and the tubular
wind turbine tower. It will be equipped with boat landing, access ladder, davit crane,
external and internal platforms and various railings (secondary structures). On top of the
transition piece is a flange for bolt connection to the turbine tower, and inside the
transition piece are array cable related items such as cable hang-offs and switchgear.
The piled jacket is illustrated in Figure 5.2.2-2. The pilled jacket design envelope is
presented in Table 5.2.2-2.

x i A
» SR

Figure 5.2.2-2 Piled jacket conceptual drawing (pre-installed vertical piles).

Table 5.2.2-2 Pilled Jacket design envelope.

Element Maximum for 4 MW WTG | Maximum for 11 MW WTG | Comments
Number of piles/legs 4 4
Leg Spacing (m) 38 40
Outer Pile Diameter (m) 3,5 4
Pile Penetration Depth (m) 80 85
Indicative weight of Jacket (t) 1000 1200
Indicative weight of Pile (t) 120 160 per pile
Scour protectlonz— seabed 800 800 per
area  (m?) foundation
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Scour design

The scour protection design defines the type of scour protection and its geometry. Various
types of scour protection exist and can be applied depending on the actual physical
conditions. The most widely applied type of scour protection is the rock berm type of a
rock pad making up the scour protection.

Jacket legs and piles have typical diameter of 2-4 m primarily depending on the seabed
conditions. The scour potential of a jacket is smaller than that of a monopile. Scour
protection can sometimes feasibly be omitted, if the structural design can demonstrate
stability even if scour occurs.

Seabed footprint of traditional rock berm scour protection for jacket typically extends is in
the range of 5 to 15 m from the jacket leg, depending on size and type of piling
arrangement.
Electricity Transmission and Distribution System
(1) Array Cables
The array cables will connect the individual wind turbines with the offshore
substation. The array cables will be layouted in strings connecting the wind turbines
in series before reducing the amount of cables connected to the offshore substation.
The array cable layout is highly depending on the actual wind turbine layout and
choice of cable dimensions.
The voltage transmission between turbines will be either 33kV or 66kV, depending
on the finalized turbine capacity and layout, currently the 66kV design is preferred.
(2) Interlink Cables
The purpose of the interlink cable is to ensure back-up power supply to the turbines
in case the grid connection is lost for longer periods.

There are two options for interlinking the site with neighboring sites:

1.  WTG to WTG interlink: voltage will either be 33kV or 66kV, based on voltage
transmitted between turbines.

2. 0SS to OSS interlink: voltage will either be 33kV, 66kV or 220kV

The length of array cables and (1) voltage level (2) turbine power capacity are closely
related. The choice of solution will be taken during the project design phase.

Table 5.2.2-2 Preliminary Cable Length Planning

Turbine power capacity Length of array cables Voltage level
8MW 100-115 km 33kV
11MW 65-80 km 66kV

(3) Offshore Export Cable

The power generated from wind turbines will be connected to array cables of 33kV
or 66kV connecting to offshore substations to increase voltage, then be transferred
via 2 220kV offshore export cables, and following the planning of the common
corridors, to reach shore at the northern part of the common corridor, then connect to
to the Changkong grid connection point. The maximum offshore export cable length
is given in Table 5.2.2-3. The indicative offshore export cable route and landing
points are illustrated Figure 5.2.2-2.
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Table 5.2.2-3. Offshore Export cable length

Maximum route length, OSS to | No. of Export Cables
Landing points

Total maximum export cable
length, OSS to landing points

55 km 2

110 km

154 15-1A
15-1

Sk 15-2AI 15-2 4 e
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Potential Cable Corridor

Cverview

g |3t dsn

F==n
R

s g5
173
LR R
&)

BEEIE O £ S
At B RE

e DONG

i | ==hus energy

Figure 5.2.2-4. Indicative Offshore Export cable route and landing points.

(4) Offshore Substation

A Heating Ventilation and air conditioning (HVAC) offshore substation (OSS) is
required in order to collect the individual array cable strings and transforming this to

higher voltage before exporting this to shore.

The offshore substation’s location will be based on the turbine layout. However, it
should be located in the center of the wind farm, hence it will be planned inside the
wind farm borders. The maximum sizes is stated in Table 5.2.2-4. A sketch of the

OSS is given in Figure 5.2.2-3.

Table 5.2.2-4 Design plan of the Project’s offshore distribution substation and accommodation

module
0SS
Amount [#] 1
Base structure 4 legged jacket
Maximum Seabed footprint [m] 40m x 40m
Maximum topside size (LXWxH) 50m x 40m x 30m*
Maximum Helideck overhang 20m
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Piles (jacket)

12 in total (4 legs, 3 piles per leg) Max. diameter of pile is 3.5m.
Length of pile is depending on the geotechnical details at OSS
location.

Pile penetration depth

85m

Note : "*” Including helideck but excluding crane and antenna mast

Heligverhang

Wtopside

~ Number of Piles

—————————————— Mean Sea Level

Sea bed Footprint Wi,y

gPiles

penetration

'y
A 4

Footprint Ly qye:

Figure 5.2.2-3 Schematic diagram of the Project’s offshore distribution substation
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1. Safety policy

The safety philosophy for the OSS is to provide a safe working environment for
personnel as well as secure adequate protection of the environment and the asset
itself. The OSS will be designed as an unmanned platform if it is the stand-alone
solution and as a manned installation if accommodation is integrated.

2. Unmanned installations

The intention is, by a combination of active and passive systems, to provide
protection for visiting personnel during an event of emergency/fire and means for
escape, drain environmentally hazardous substances to a safe vessel (tank) from
where it can be handled accordingly, and as to the extent possible prevent
escalation of any event.

The platform will be design for the local environmental conditions i.e. wind,
wave load, earthquake etc. For typhoons, the platform will not be manned as
these can be seen on the weather forecast whereas earthquake occurs without
warning so the platform may be manned in such situation. The platforms must
therefore be designed to sustain the conditions e.g. earthquake and a 10.000 year
wave.

3. Manned installations

If the platform is designed as a manned installation, personnel will be trained to
handle accidents as e.g. a fire. The platform will in this case contain firewater so
personnel can be kept safe to a large extend on only evacuate personnel in severe
cases. In case of typhoons it should also be considered to evacuate the personnel
as no work anyway will be performed on the WTGs under these conditions.

4. Pollution prevention system

A pollution prevention system will be installed on the topside. The system
collects liquids from drip trays located under oil filled equipment, fuels storage
and water/foam units and connects to the oil/water separator as well as connects
main drip trays below main transformers to sump tank on cable deck. No water
with a pollution above 10 Parts Per Million (PPM) will be discharged to sea. .
The holding tank has a capacity of around 120m? and is equipped with oil-water
separation system, under normal operating conditions, the tank has no need to be
cleaned regularly, it only needs to be cleaned when the oil-water separation
system is not working properly.

For manned installations, a system for waste water will be installed and collected.
The waste water will then be brought to shore for disposal.

In general all waste on the platforms will be collected, sorted and brought to
shore for disposal.

Transition Joint Bays

A Transition Joint Bay (TJB) is required on each system in the immediate vicinity of
the landfall Horizontal Directional Drilling (HDD) launch point to connect the
offshore export cables to the onshore export cables. The HDD concept is illustrated
in Figure 5.2.2-4.

5-17



(6)

VAT e A

FE() yaall

fasE

(TR L LA LA - =
A PRy ~

[

Figure 5.2.2-4 Concept of Landfall HDD’s and Transition Joint Bays

Land Cable Route

After land cable of the Project is connected to the onshore substation from the TJB, it
will be connected with the existing distribution substation of Taiwan Power Company.
It is currently planned with four connectable distribution substations, which are: Xianxi
D/S substation, Luxi D/S substation, Changbin E/S substation, or grid connection point
Changkong. Landing points and onshore fractures are shown as Figure 5.2.2-5. One
distribution substation of Taiwan Power Company will be selected to connect with the
Project’s own onshore substation after negotiation with Taiwan Power Company in the
future.

Connect to grid connection point Changkong : It will be connected by 220kV cable
from the TJB to onshore substation; the cable length is expected to not exceed 3.7 km. It
will be connected by 161kV cable from onshore substation to grid connection point
Changkong; the cable length is expected to not exceed 4.35km.

The land cable of the Project will all be embedded within the Changhua Coastal
Industrial Park. There are no densely populated areas along the route, and there are no
houses, schools and hospitals. Total length of the land cable will not exceed 8km. :

(7) Land Cable trench

The sizes required for the three types of land cable trench are shown in Table 5.2.2-5
and Figure 5.2.2-6. The cable trench dimension has been designed by software
calculations in accordance with IEC60287 (Cymcap Version 7.1 Rev. 1). The
method considered was based on the following assumptions:
1. 161kV
a. Conductor material: Aluminum
b. Conductor cross area: 1600 mm?
c. Electric line: three single circuit line
2. 220kV
a. Conductor material: Aluminum
b. Conductor cross area: 1800 mm?
c. Electric line: two single circuit line
3. 345kV
a. Conductor material: Aluminum
b. Conductor cross area: 2500 mm?
c. Electric line: two single circuit line
4. Common parameters
a. Cables buried in ducts
b. Parallel systems side by side.
c. Soil temperature 25°C
d. Soil thermal resistivity 1.2 Km/W
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e. Backfill thermal resistivity 1.0Km/W

f. Soil drying temperature: 50°C (Trench dimensions (width and depth) were based
on dimensions of 50°C isotherm within which the soil could dry out requiring
special backfill)

The different dimensions of cable trenches are due to differences in the heat losses,
because of the various cable loads, conductor cross sections, number of systems
and system separations considered and required for each voltage level.

It cannot be compared by linear calculation. The software calculations are required
to ensure correct cable designs for the load and installation conditions.

Table 5.2.2-5  sizes required for the land cable trench of the Project

Land cable Depth (m) Width (m)
220kV 3.25 3.0
345kV 3.0 4.5
161kV 4.2 5.8
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Figure 5.2.2-5 The Landing Point and Land Cable Planning
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Figure 5.2.2-6 Schematic diagram of possible-use land cable trench embedment
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(8) Onshore Substation Plan
The Project will set up onshore substation near the intended distribution substation
of Taiwan Power Company. It is preliminarily planned that the onshore substation

building,

control room, gas-insulated switchgear

(GIS)

and

related

electromechanical facilities will require a total area of approximately 23,800m?.

IV. Spoil Disposal Plan

According to the “Land Lease Guidelines of Changhua Coastal Industrial Park in Lukang
Township or Xianxi Township”, Changhua Coastal Industrial Park is a state-owned land;
therefore, the spoils from construction works within this area shall be handled by in-situ
leveling in lieu of moving out from the Changhua Coastal Industrial Park. In addition, this
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project has inquired the Changhua Coastal Industrial Park’s service center regarding the future
soil backfilling location. However the service center mentions that the backfilling work will
depend on the future construction progress inside the industrial park. Therefore it will only be
necessary to apply, following relevant regulations, before the start of project construction. In
addition, the Industrial Development Bureau (IDB)has an overall site planning regarding land
use, this project will be sure to follow relevant plans stipulated by the IDB.

The engineering in the Project that would incur spoils are the Onshore Electricity
Transmission and Distribution System Engineering and the Onshore Substation Engineering.
After preliminary estimation, the maximum total spoils volume from the Project’s onshore
substation and land cable engineerings will be approximately 234,000m3 (loose volume). the
spoils from excavation will be handled by in-situ land fill and leveling within Changhua
Coastal Industrial Park according to regulations of the industrial park, therefore, there will be
no outward transport of spoils. Calculations of the spoils from the Project are described as
follows:

(1) Onshore Substation Engineering
1.  Excavation area of non-fundation area : 6,800m?
2. Excavation area of foundation area : 17,000 m?
3. Excavation depth of non-foundation area : 1.00m
4.  Excavation depth of foundation area : : 3.00m
5.  Estimated spoils : 6,800x1+17,000x3=57,800m3 (soil volume)
(2) Onshore Electricity Transmission and Distribution System Engineering
1.  Option 1 : connect to Xianxi D/S substation
(i) Length:approximately 2.7km for 220kV; approximately 1.8km for 161kv
cable
(if)  Trench width : 3.0m for 220kV; 5.8m for 161kv cable
(i) Trench excavation depth :  3.25m for 220kV; 4.2m for 161kv cable
(iv) Trench land fill depth : 1.275m for 220kV; 1.3m for 161kv cable
(v) Transition Joint Bays : approximately 600m? in total
(vi) Joint Bays : approximately 300m?®/ea; approximately 19 points are
required; total 5,700m?3
(vii) Excavation volume :
2,700%3.0%x3.25+1,800x5.8x4.2+600+5,700=76,473m?
(viii) Land fill volume : 2,700x3.0x1.275+1,800x5.8x1.3=23,900 m?
(ix) Spoil volume : 76,473 — 23,900 = 52,573 m? (soil volume)
2. Option 2 : connect to Changbin E/S substation
(i) Length:approximately 2.1km for 220kV; approximately 3.2km for 345kv
cable
(if)  Trench width : 3.0m for 220kV; 4.5m for 345kv cable
(iii) Trench excavation depth :  3.25m for 220kV; 3.0m for 345kv cable
(iv) Trench land fill depth : 1.275m for 220kV; 1.325m for 345kv cable
(v) Transition Joint Bays : approximately 600m? in total
(vi) Joint Bays : approximately 300m®/ea; approximately 20 points are
required; total 6,000m?3
(vii) Excavation volume :
2,100%3.0%x3.25+3,200x4.5x3.0+600+6,000=70,275m?
(viii) Land fill volume : 2,100x3.0x1.275+3,200x4.5x1.325=27,113 m®
(ix) Spoil volume : 70,275 — 27,113 = 43,162 m3(soil volume)
3. Option 3 : connect to Luxi D/S substation
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(i) Length:approximately 3.0km for 220kV; approximately 2.8km for 161kv
cable
(if)  Trench width : 3.0m for 220kV; 5.8m for 161kv cable
(iti) Trench excavation depth : 3.25m for 220kV; 4.2m for 161kv cable
(iv) Trench land fill depth : 1.275m for 220kV; 1.3m for 161kv cable
(v) Transition Joint Bays : approximately 600m? in total
(vi) Joint Bays : approximately 300m®/ea; approximately 25 points are
required; total 7,500m?3
(vii) Excavation volume :
3,000%3.0x3.25+2,800x5.8%x4.2+600+7,500=105,558m3
(viii) Land fill volume : 3,000x3.0x1.275+2,800x5.8x1.3=32,587 m?
(ix) Spoil volume : 105,558 — 32,587 = 72,971 m? (soil volume)
4. Option 4 : connect to grid connection point Changkong
(i) Length:approximately 3.7km for frontward-section; approximately 4.35km
for backward-section
(i)  Trench width : 3.0m for frontward-section; 5.8m for backward-section
(iti)  Trench excavation depth : 3.25m for frontward-section; 4.2m for
backward-section
(iv)  Trench land fill depth : 1.275m for frontward-section; 1.3m for
backward-section
(v)  Transition Joint Bays : approximately 600m3 in total
(vi) Joint Bays : approximately 60,650m3 in total
(vii) Excavation volume : approximately 204,000m3 in total
(viii) Land fill volume : approximately 66,700m3 in total
(ix)  Spoil volume : 204,000 - 66,700 = 137,300 m3 (soil volume)
(3) Maximum Spoil volume Estimation
1. Soil volume : 57,800+137,300=195,100 m3
2. Loose volume : 195,100x1.2 =234,120 m*

5.2.3 Construction Planning

Working Docks
The wind farm site of the Project is located off the coast of Xianxi Township and Lukang

Township of Changhua County. The offshore wind turbine will be constructed on the sea.
These are all large piece heavy materials, which include foundation components,
supporting tower, wind turbine structural unit, etc. Mechanic vessel will be required to
load, unload, transport and assembly all the equipment. Taking into account the
transportation, storage and assembly of the wind turbine components, sufficient harbor
facilities space shall be provided to accommodate the wind turbine components without
impact on normal operation of the harbor and traffic convenience on the harbor’s internal
and external roads. According to the preliminary investigation, it is known that this type
of port is very rare in Taiwan, and there are no domestic harbor facility specially designed
to support offshore wind power The Project has preferably planned to use Taichung
Harbor, which is nearest to the site, as the port for construction, loading, unloading,
transporting works and docking port according to the domestic policy objectives in
offshore wind power plan loading condition of each port. An onshore assembly site will
be set up within the harbor. See Figure 5.2.3-1 Schematic diagram showing the status of
Taichung Harbor’s terminal configuration.
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In response to the developmental trend of offshore wind power, the renewable energy
policy of the Bureau of Energy, Ministry of Economic Affairs, has clearly designated
Taichung Harbor as the port for offshore wind power development. It has coordinated
with Taichung branch of Taiwan international Ports Corporation in releasing land space
from Taichung Harbor and conducted maritime engineering base layout plan based on
usable land space in year 2018-2020. The terminal configuration for offshore wind power
will be conducted in two phases: the first phase (in year 2018) will provide logistics sites
of approximately13.8 hectares for terminal #4C, #5A, #5B and #5 (the second line behind
the terminal) and a 400m in length for terminal #5A and #5B; the final stage (in year 2020)
will provide logistics sites of approximately 27.1 hectares for terminal #5~#8 (from the
first line behind the terminal to the second line behind the terminal) and an approximately
800m in length for terminal #5~#8.

The Bureau of Energy plans to use terminal #5A and #5B of Taichung Harbor and the
logistics sites (including the logistics sites of terminal #5A and #4C) as the assembly base
for offshore wind turbines by the year 2018; the plan is to complete 60 wind turbine
assembly operations annually in order to be used in the demonstration wind farm. The
year 2020 target is to use terminal #5~#8 and their logistics sites; the plan is to complete
100 wind turbine assembly annually in order to be used by the Potential Zones developers.

At present, there are some space left at terminal #2, #4, #4B, #4C, #5A and #5B in the
northern pier and the northern jetty area only; the rest of the logistics sites are committed
to long-term leases and are set with relevant facilities. The plane position are shown in
Figure 5.2.3-1, whereof Taichung Harbour Warehousing & Stevedoring Co., Ltd. has
leased the land behind the first line and the second line of terminal #5~#8 with the lease

coming due at the end of year 2016. Taichung branch of Taiwan international Ports
Corporation intends to lease these areas on short-term bases by then. On the other hand,
terminal #4B~#4C and part of the logistics sites have been designated and approved by
the Executive Yuan as the appropriated wharf for sea patrol base.

Since the wind turbine components and the underwater supporting structure are all large
piece heavy components, the existing terminals can not meet the usage demand of the
heavy wind turbine components; new construction and renovation works of the wharf are
required. At present stage, Taichung branch of Taiwan international Ports Corporation has
made renovation plan for terminal #5A and new construction design plan for terminal #5B
in line with domestic energy development needs as the subsequent heavy-duty wind power
wharfs. The wharf shall be 400m in length; the design is expected to be completed in year
2016 and operational by the end of year 2018.

In order to avoid interference between the production or assembly of the wind turbine unit
and the underwater support structure, Taichung branch of Taiwan international Ports
Corporation originally envisioned to convert approximately 74.2 of power zone (II) and
approximately 183 hectares of industrial zone (II') to be offshore wind power industry
area; however, it is subject to subsequent negotiations according to actual land lease
situation of the domestic companies. At present stage, Taichung branch of Taiwan
international Ports Corporation intends to allow domestic companies to lease and develop
terminal #38 and #39 of Taichung Harbor as the construction base for underwater
structures. Terminal #38 and #39 are located in the Central-South jetty area. According to
the overall development plan of the Taichung Harbor, length of terminal #38 is
approximately330m and length of terminal #39 is approximately 357m. total length of
both terminals are approximately 687m. Status quo of both terminals are revetments with
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its logistics sites remain prime for companies to store steel stacked by short-term lease.
Area of the logistics sites is approximately 24 hectares. The plane position are shown in
Figure 5.2.3-1. Based on the study conducted by the Bureau of Energy, Ministry of
Economic Affairs, and Denmark, both terminal #38 and #39 and its logistics sites can be
used for assemble operations of approximately 30 jacket-type underwater supporting
structures.

Figure 5.2.3-1 Schematic diagram showing the status of Taichung Harbor’s terminal configuration
(1/2)
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Figure 5.2.3-1 Schematic diagram showing the status of Taichung Harbor’s terminal configuration
(2/2)
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WTG Foundation Installation

(1) Transport
The WTG foundations are transported from manufacturer directly to offshore site or
to an Installation Harbour and stockpiled.

(2) Installation

1. A rock berm scour protection is installed around a position if required using fall
pipe or side dumbing vessels.

2. Foundations are loaded from the manufacturer/Installation Harbour to Installation
Vessel in batches of 2-5 depending of vessel and foundation type. Transported to
the predetermined offshore position. For installation of Piled Jackets please see
Section 5.2.2.

Wind Turbine Installation
(1) Transport

1. The installation vessel will be prepared for load out during the mobilisation phase
in the mobilisation harbour. Sea fastenings for the components are manufactured
and installed on the installation vessel ready to receive wind turbines.

2. Wind turbines will be delivered from the factory in parts to the pre-assembly/load
out harbour. There they will be pre-assembled into larger components, quality
checked for any transport damages and prepared for load out.

(2) Installation

1. Wind Turbines, in sections 1) Towers 2) Nacelle and hub 3) Blades (3x single), are
loaded from the Installation Harbour to the Installation Vessel in batches of 4-6.
This can be done with shore based mobile cranes and sometimes also in
combination with the installation vessel crane.

2. The installation vessel then transports the wind turbines to the given offshore
position and elevates to the correct safe height using the jack-up system. The
sections are lifted carefully to the foundation and fastened together with bolts.

3. Then the Installation vessel will lower back down to sea level and move onto the
next position.

(3) Commissioning

1. The final Completion /commissioning works will take place with mechanical and
electrical teams on each position.

2. The teams are transported in Crew Transfer Vessels. The commissioning teams
may stay offshore in an accommodation vessel to reduce the number of journeys to
and from site. The accommodation vessel can be either a jack up vessel similar to
the installation vessel or a dynamic positioning (DP) vessel.

(4) Energisation
Energisation is managed in accordance with DONG Energy Electrical Safety rules.
Switching will only be operated by competent and skilled Senior Authorised Persons
in accordance to switching procedures.
(5) Test
1. Each turbine will be individually tested.
2. The entire wind farm will go through a final test.
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Figure 5.2.3-2  Schematic diagram of wind turbine construction operations

Array Cable Installation
(1) Installation
1. The export cables are loaded into an installation vessel and transported to offshore
location
2. First end pulled inside offshore substation/wind turbine
3. Installation vessel lays cable to next wind turbine
4. Second end pulled up next wind turbine
5. Array cables will be buried by jetting or cutting trencher (burial vessel).
(2) Termination
Termination of Array Cables at the Offshore Substation and WTG.
(3) Test
Test of the cable before being energised.
(4) Energisation
Energisation will happen in accordance to DONG Energy Electrical Safe rules.
Switching of Medium and High Voltage equipment will only be operated by
competent and skilled Senior Authorised Persons in accordance to switching
procedures.
Export cable Installation
(1) Groundwork /Excavation — onshore
1. The planned cable route will be surveyed
2. Jointing bays will be excavated and the cable route will be excavated
3. Plastic pipes will be laid in the cable route trenches between jointing bays
4. Cable routes trenches will be filled in and the cable is pulled through plastic pipes
between jointing bays
5. Cables jointed in jointing bays
(2) Horizontal Directional Drilling (HDD)
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VI.

VII.

Potential Drilling under the sea defence wall in order to pull and protect the export
cable.
(3) Offshore Installation
1. The export cable is loaded to the installation vessels and transported to offshore
location.
2. The export cable will be surface laid and export cable sections will be joined on a
barge
3. The cable will be buried by jetting or cutting trencher (burial vessel), then pulled
under the sea defence wall through HDD pipes.
4. The Export cable jointed to onshore export cable at jointing pit
5. Export cable pulled inside the Offshore Substation.
(4) Termination Offshore Substation
Termination of Export Cable at the Onshore Substation and at the Offshore
Substation.
(5) Test
Test of the cable before being energised.

Onshore Substation
(1) Groundwork
1. Ground improvement including potential piling
2. Excavation for foundations
3. Filling-up with gravel around foundations
4. Finishing works on ground surface
(2) Construction
1. Foundations and buildings.
2. Installation of equipment.
(3) Commissioning
During the commissioning all equipment will be completed according to the
specifications and awaiting terminations and energisation.
(4) Test
Equipment on the Offshore Substation will be tested according the Quality plan and
specifications.
(5) Energisation
Energisation will happen in accordance to DONG Energy Electrical Safe rules.
Switching of Medium and High Voltage equipment will only be operated by
competent and skilled Senior Authorised Persons in accordance to switching
procedure.

Offshore Substation
(1) Installation of Offshore Substation Foundation & Topside
Foundation and Topside are loaded from the manufacturing site to transportation
barge. Then transported by tug to the given offshore position. Foundation will be
lifted in position by Installation Vessel on site, hereafter piled and grouted. After
grout the Topside will be lifted in position on foundation by Installation Vessel and
welded to the foundation.
(2) Test and Commissioning of Offshore Substation Topside
1. During the offshore test commissioning equipment on board will be re-tested to
verify functionality after transport and installation. This will be done in accordance
with test specifications and safety regulations
2. Purpose is to make Offshore Substation Topside is ready for pull in and
termination of array and export cables and later energization.
(3) Energisation of Export cable and Offshore Substation
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Energisation will happen in accordance to DONG Energy Electrical Safe rules.
Switching of Medium and High Voltage equipment will only be operated by
competent and skilled Senior Authorised Persons in accordance to switching
procedures.

5.2.4 Operation & Maintenance Plan

Since 1991, with the inaguration of Vindeby Offshore Windfarm (DK), DONG Energy
Wind Power has been gradually expanding its footprint and fleet as operator of offshore wind
farms. As of today, DONG Energy Wind Power operates more than 900 offshore wind turbines
with an overall capacity of over 3 GW. DONG Energy Wind Power strives to optimise its
operations building upon its technical and asset management expertise, consolidating existing
clusters and considering further expansion to harness synergies across its portfolio. This
strategy comprises all elements of operating a wind farm, e.g. spare part management, logistic,
site organization as well as back office support.

The Preparatory Office will be operating the wind farm during its operational lifetime.
Usually the operation period is planned to be 20-25 years, in line with the permit requirements
in a given market. The Preparatory Office will be responsible for the primary operation and
maintenance works of the Project. The Project will provide a definite O & M plan, including
routine work, investigation and survey works, prior to operation.

I Health, Safety & Environment (HSE)
The Preparatory Office will ensure that all contractors’ and sub-contractors’ will comply
with our Health, Safety & Environment (HSE) standards, requirements and HSE plan as
well as with the relevant national reugirements. Furthermore, all the parties working in the
wind farm at any point in time will be required to undergo an HSE induction.

Il.  Operation and Maintenance Base
The Preparatory Office will set up a base for operation and maintenance. The base will be
consist of office building, warehouses, cranes and pontoons, to ensure safe and effective
mooring and transport of personnel. At the same time, consideration will be given in
setting up a helicopter base and constructing related facilities to facilitate future helicopter
operations.

I1l.  Operation and Maintenance Items

(1) The foundation of the Project’s wind farm includes internal and external components
and submarine structures, which will undergo regular and non-scheduled
inspections.

(2) The cable array, submarine cables and anti-scouring brush facilities of the Project’s
wind turbine will be subject to periodic inspections according to the seabed and soil
conditions to determine if any non-scheduled maintenance is required.

(3) The facility structure and electromechanical system of the Project’s offshore
distribution substation and onshore booster station will be subject to periodic
inspections. Non-scheduled inspection will be performed if necessary.

(4) Mechanical and electrical systems of the wind turbine will adopt planned
maintenance; the main items include general inspection, testing, grease sampling
and replacement of consumables and damaged components.

(5) Wind turbines of the Project will, in principle, undergo all-weather remote
monitoring to allow close control of wind turbine performance and immediate fault
response. In the event of a failure, the affected wind turbine will be handled by the
troubleshooting team, which will then perform a corrective maintenance.
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IV. Employment and job creation

A team consisting of technicians and onsite administration, will work to support the
offshore wind farms operations through its lifetime. DONG Energy Wind Power foresees
to employ a local based team which will be supported and trained during the
pre-operational and early operational phase by experienced colleagues. This onboarding
and training period has the purpose to transfer best practices and lesson learnt from the
existing organization, enabling the alignment to the operating portfolio and reducing the
learning period.

During the first years (approximately 5 years), DONG Energy Wind Power’s Site
Organization will be supported by the Turbine manufacturer Service Provider organization,
which will also work out of the O&M Base together with DONG Energy Wind Power to
ensure a smooth ramp-up of the operations. This is a preliminary assessment and could be
adjusted depending on operational requirements and potential synergies with other wind
farms in the area.

Furthermore, it is expected that the operations and maintenance of the foreseen offshore
wind farms will generate a number of indirect jobs within the local community spanning
to different sectors and industries, such as hospitality (e.g. accomodation, hotels, housing,
etc.), transportation services, maintenance of the facilities, vessels and other equipment.

5.25 Decommissioning Plan

Wind farm is built based on the designed service life. When the designed service life is
reached, the wind farms shall undergo decommissioning. Decommissioning is generally
reverse-installation which requires low in precision; therefore, it will be conducted in the same
controlled manner and in accordance with the risk management plan to ensure the same or a
higher level of health and safety for individuals and the environment.

All components and objects resulting from the project’s decommission shall be
transported to a designated harbor to be handled in order to reuse, recycle or treated according
to relevant law. Since the turbine equipment are mostly iron material, hence the wastes
produced from decommissioning should be recyclable and reusable. The recycle of glass fiber
blades is the only incomplete business, but the foreign wind farm currently under
decommissioing (Videby wind farm) has proposed a preliminary recylce and reuse approach
such as donating to technical institues, to experiment on the continuous use in the future. Or
disassemble the blades and use them for special-designed noise curtains.

Prior to the decommision, this project will be in close communication with government
authorities. Meanwhile this project will borrow experience from large-scale european wind
farms entering the decommission stage. When suitable, the recycle and reuse of turbine
components will be evaluated and planned, which involves upgrading, storage or reuse of
components. Also, before decommissiong, this project will follow the decommisioning plan and
will conduct EIA.

This chapter describes the current decommissioing technology adopted by this project,
explained below :

I Pre-Decommissioning : Site surveys and site specific assessments must be performed prior
to any jack up activities to determine the appropriate method and vessel specifications in
order to conduct work safely. In addition, appropriate ports should be identified as early
as possible in order to plan for related operations, which include confirming the port
length, water depth, and the permissible carrying capacity at the bottom of the seabed at
the time of jacking. Finally, the pre-demolition preparatory work will include wind turbine,
foundation, offshore distribution substation, etc., and the demolition work will include
inspecting hook points, cutting cables, removing loose items, etc.
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Wind Turbine Generators : The dismantling and removal of turbine components (blades,
nacelle, tower etc.) will largely be a reversal of the installation process and subject to the
same constraints. Using today’s technology, dismantling of the turbines will require a
jack-up vessel to ensure adequate control and to cope with the relatively high lifts and
high crane hook loads. Following steps will take place:

Positioning and jack-up

Prepare lifting tools and sea fastenings

Remove rotor blades

Remove nacelle

Remove tower

All removed items will safely be placed on the deck and transported to harbour.

SourwnE

Wind Turbine Foundation : Foundations will be removed after the turbine has been
removed. This will be carried out according to the best practise at the time of
decommissioning, however the current assumption is to leave the buried part of the
foundations from a certain level below the seabed ensuring this will not be uncovered. If
it’s is preferred to leave a visible part of the foundation structure in place e.g. if the
structure is being used as marine habitat, this will be agreed with relevant stakeholders
and regulators assessing the environmental impact and navigational safety.

For decommissioning of jacket foundations, it is anticipated that the pile will be cut below
the seabed level to a depth that will ensure the remaining foundation is unlikely to become
exposed. The exact depth will depend upon the sea-bed conditions, (i.e. dynamics, and site
characteristics at the time of decommissioning.)

1. Mobilize suitable vessel (likely to be a jack-up vessel or heavy-lift vessel).

. Deploy ROVs or divers to inspect the foundation and reinstate lifting attachment
if needed.

. Cut the legs of the jacket structure just above the piles.

. Remove jacket by crane.

. Excavate outside of piles

. Cut the piles and remove by crane.

. Lift foundation onto the decommissioning vessel or transport barge and transport
to harbour.

N
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Anti-Scouring Brush Facility : The Scouring Brush Protection will be default to be left

in-situ to preserve the marine habitat that may have established over the life of the wind
farm. This will be agreed with relevant stakeholders and regulators assessing the
environmental impact. If removal is deemed necessary, this will be done by the best
practice at the time of removal.

Offshore substation : The decommissioning of the Offshore Substation will comprise the
dismantling and removal of the topside and the foundation (substructure). The operation
will follow a reversal installation process subjected to the same constraints as the
installation operation. Both the surface and underwater preparation works can be
performed using a suitable support vessel.

Mobilize suitable vessel (likely to be a heavy-lift vessel);

Remove / lift topside structure.

Backload Topside structure into the awaiting cargo barge or in the installation vessel deck;
Deploy specified cutting tool via work-class ROV;

Cut the foundation piles below the seabed.

Remove / lift jacket structure.

U~ wWNE
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7. Backload Topside structure into the awaiting cargo barge or in the installation vessel deck;
8. Barge sails to harbour for dismantling.

VI. Offshore cables : The base assumption is that the offshore cables are removed. If total
removal of the offshore cables is not possible relevant stakeholders and regulators will be
consulted. If there are no issues with stakeholders/regulators and the risk of the cable
becoming exposed is minimal, then the cable that cannot be removed will be left in situ.
The cables will be cut as close as possible to the part of the cable that cannot be removed.
The ends will be weighted down and buried (probably using an ROV) to ensure they do
not interfere with vessels etc. At cable or pipeline crossings the cables are likely to remain
in place to avoid unnecessary risk to the integrity of the third party cable or pipeline.

VII. Onshore substation : The onshore substation will be fully removed if reuse is not possible.
All buildings and equipment will removed and processed for reuse, recycle or disposal.
Potential hazards and pollutants to the environment will be identified and a risk mitigation
plan put in place to ensure removal is carried out with minimal risk of damage to
surrounding environment.

VIII. Onshore cables : The onshore cables will be handled in relation to the legislation at the
time of decommissioning.

5.3 Scheduled Project Progress

The Preparatory Office is a subsidiary of DONG Energy Wind Power. DONG Energy
Wind Power has applied for a total of four sites in Taiwan, which are zone #12, #13, #14 and
#15 respectively, and it expects to develop at least one site per year. The currently planned
offshore operations are expected to begin constructing in year 2021, while onshore operations
are expected to begin in year 2019.

However, due to the ongoing investigations of each site, the development sequence of the
site has thus not yet been confirmed. The priority development and construction site(s) is
expected to be confirmed by year 2018.

The 4 Greater Changhua projects(NE, SE, NW, SW) belong to the same developer, even
though the development order cannot be determined at this point, but later during the
construction stage, through internal coordination, all offshore construction items including
turbine implementation, turbine assembly, and cable laying...etc will be construction in order,
meaning only 1 turbine piling work at a time as opposed to conducting the same construction
work at the same time.
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Chapter 6 Related Projects and Environmental
Status of Development

In order to have better understanding of possible impacts at project site and adjacent
area, related projects and environmental status, including wind turbine generator and
power transmission lines are further detailed and used it as datum of evaluation. Possible
affected scopes of master plan’s related project and environmental status are further
detailed, including physical and chemical environment, ecological environment,
recreational landscape, social economy, transportation and cultural environment.

6.1 Related Projects

To understand the possible affect of adjacent area of development site, except for
basic considerations of development bckground and resources’ characteristic, projects and
major construction plan (planning, constructing and completion of construction) of this
project are taking into consideration, they are explained as follows:

6.1.1 Master Plan

Il. National Master Plan on Energy Conservation and Carbon Reduction
(i) Competent Authority: Executive Yuan
(i)  Objective and Content

Due to global warning and depletion of conventional energy, the major countries in
the world have to introduce “Conservation Energy and Carbon Reduction” in
government policies. This is to conduct energy stargegy layout, implement green
policies and devleop green industry to promote the society and economy of
low-carbon. Based on Copenhagen Accord proposed by COP15 in May 2009,
increase in glocal temperature shall be controlled within 2 degree Celius. Upon
instruction from the President, “Promotion of Energy Conservation and Carbon
Reduction by Executive Yuan” is established to consolidate the plans of all energy
conservation and carbon reduction and incorparte with “National Master Plan on
Energy Conservation and Carbon Reduction” which has set 10 benchmark projects
and 35 benchmark plans, shown as Figure 6.1.1-1. This is to accelerate the
implementation of energy conservation and carbon reduction measures and practice
year objective. Policies comprehensively guide the low-carbon economic
development and shape a society with consciousness of energy conservation and
carbon reduction.

1. Goal of Energy Conservation: Since 2008, energy efficiency per year will
increase more than 2% in the next 8 years which will reduce the energy
intensity more than 20% in 2015, comparing with 2005; In 2025, it is hoped
that energy intensity will reduce for more than 50% via technology
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(iii)

breakthrough and supplementary measures.

2. Goal of Carbon Reduction: National carbon dioxide emission of 2020 is
maintained as 2005o0f which; National carbon dioxide emission of 2025 is
maintain as 2000 of which.

Correlation With This Project

In order to have complete legal system, wind farm in “Advocacy Pragramme of
Renewable Energy” of “Low-Carbon Energy System Transformation” and sub-law
of “Renewable Energy Development Act” has become the main promotion project.
“Promotion Development of Hotwheel (Wind, Biomass and Hydrogen Energy and
Electric Car)” of Green Energy Rising Plan by creating low carbon industry
structure is associated with this offshore wind farm. This project is in accordance
with relevant regulations and policy direction. This will contribute in natuional
goal of carbon reduction in the future after operation.
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(National Master Plan on Energy Conservation and Carbon Reduction (Summary)) in May of 2010.

Figure 6.1.1-1 10 Benchmark Projects and 35 Benchmark Plans

Energy Continuity Guidelines

(i) Competent Authority: Executive Yuan

(i)  Objective and Content

It is proposed by Ministry of Economic Affairs in June of 2008, the details are
describeds as follows:



1. Objective of Policy- Development of Sustainable Energy shall give
consideration to “Safety of Energy”, “Development of Economy” and
“Environment Protection” to fulfill the needs of future generation. Due to
insufficient natural resources in Taiwan and limited environmental carrying
capacity, policies of sustainable resources shall effectively utilize limited
resources to create triple-win vision in aspects of energy, environmental
protection and economy.

(1) Increase Energy Efficiency: Increase more than 2% of energy efficiency
per year in the next 8 years which makes energy intensity decrease more
than 20% in 2015 comparing with 2005. In 2025, it is hoped that energy
intensity will reduce for more than 50% via technology breakthrough and
supplementary measures.

(2) Development of Clean Energy: National carbon dioxide emission from
2016 to 2020 is maintained as 2008 of which; National carbon dioxide
emission of 2025 is maintain as 2000 of which. In 2025, low-carbon
energy in power generation system is increased from 40% to 55%.

(3) Make sure energy supply is stable: Establish an energy safety supply
system which can fulfill 6% of economic growth in the next 4 years and
economic development goal with annual income per person up to 30,000
US Dollars.

2. Policies Principle- Constitue 2 high and 2 low energy consumption patterns
and energy supply syustem including, “High Efficiency”, “High Value”,
“Low Emission” and “Low Dependence”

(1) High Efficiency: Increase energy usage and production efficiency.
(2) High Value: Increase the adding value of energy utilization.

(3) Low Emission: Energy supply and consumption way with low carbon
and low pollution.

(4) Low Dependence: Reduce the dependence of fossil fuels and imported
energy.

3. Policy Guidelines- Promotion guidelines of sustainable energy policies will
start with “clean energy” of energy supply and *“energy saving” of energy
demand.

(1) In terms of “clean energy”, energy structure is transforemed and
efficiency is improved.

(2) In terms of energy saving, actual carbon reduction measures in all
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departments are promoted.
(3) Constitute complete regulations and related mechanisms.

(iii)  Correlation with This Project

This project is in accordance with government policy direction which increase
utilization of renewable energy and commited to develop production low-carbon
energy. After operation, it will contribute to national goal of carbon reduction.

IV. Central Part of Taiwan Regionnal Planning
(i) Competent Authority: Ministry of Interior
(i) Duration of Project: 2021

(iii)  Objective and Content

The central regions includes Miaoli County, Taichung County, Taichung City,
Changhua County, Nantou County and Yunlin County. The local centers of
Changhua urban system includes Changhua City, Yuanlin Township and Erlin
Townhsip. Evaluating global impact, natural environment of central regionsactual
condiction, development status and potential, the ultimate goal of central regional
planning is “environment protection, developemnt of economy, emphasis of
social justice and lead to sustainable development”. Guideline of land-use plan
aims to promote the proper distribution of populations and economic activities in
order to improve livelihood and working environment and to effectively utilize and
conserve natural resources. Strategy of land use shall actively and effectively guide
development and conservation of land, manage land use type and make orderly
change in spatial structure.

(iv) Correlation With This Project

This offshore wind farm site is located ar Changhua Offshore, considered as green
energy industry, in line with ultimate goal “environment protection, developemnt
of economy, emphasis of social justice and lead to sustainable development”.

V. Offshore Wind Farm Region Development Policy Assessemnt
(i) Competent Authprity: Ministry of Economic Affairs, R.O.C.

(i)  Objective and Content

After the implementation of Regulations of Bulk Reward on 3rd July 2012, Bureau
of Energy, Ministry of Economic Affairs considers proper distribution of national
water resources, comprehensive planning of marine space, conservation of
ecological resources and reduce the cost of development and etc. Offshore Wind
Farm Region Development Policy is estimated to announce by the end of 2017 and
implement at 2018. The second phase of offshore iwnd farm promotion is in
acordance with Directions Governing Potential Site, free competition mechanism is
adopted. Site is selected by developer for application and development, the space
of marine and national resource are unable to comprehensively planned and



consolidated. Problems of regulations invlioved development site and job
responsibilities are encountered. In the past year, Ministry of Economic Affairs had
successfully dealt with issues of National Defense construction restriction. Bureau
of Energy conducts regional planning through exclusion area. With initial study of
professional institution, cross-department negotiation is performed focusing on
boundaries and location of affected area. Through implementation of policy EIA
and draft of promotion plan, Offshore Wind Farm Region Development Polict is
successfully announced and implemented, the objectives are listed as follows:

1. In terms of overall planning of marine space, avoid using space to conduct
competition and cooperation.

2. Intergate and utilize national resource to reduce overall investment cost.

3. Offshore wind farm develop year by year to drive the development of local
industries.

(iii)  Correlation With This Project

In line with offshore wind farm government policy, this project is considered as
second stage of potential site. It is expected to promote and utilize renewable
energy, protect environment and drive related industries.

VI. Renewable Energy Development Act
(i) Competent Authority: Ministry of Economic Affairs, R.O.C.

(i)  Objective and Content

Renewable Energy Development Act is the most important legal source to promote
equipment utilizing renewable energy industry. Bureau of Energy, Ministry of
Economic Affairs proposed preliminary draft in 2002 and sent it to Legislative
Yuan for review in August. After legislators’ 3 terms of office, Third Reading was
conducted on 12th June of 2009 and it was promulgated on 8th July 2009, it had
marked an important milestone in the development of renewable energy.

Economic cost of renewable enrgy is higher than conventional energy, countries
in the world implement incentive measures to ensure the development of
renewable energy. In terms of generating electricty, it is mostly adopted the
most common Fixed Feed-in Tariffs and Renewable Portfolio Standard. Taiwan
adopts Germany-led Fixed Feed-in Tariffs and other supplementary measures to
encourage all walks of life to put in equipment utilizing renewable energy.
Overall, Renewable Energy Development Act is focused on 2 legislative
purposes:

1. Seek For Competition in Renewable Energy and Troubleshoot the Obstacles

(1) Electric undertaking which operates power network is obligated to grid
connection and acquisition of renewable energy.

(2) Renewable energy is charged with Fixed Feed-in Tariffs, subsidy is



provided to increase economic incentive.

(3) Loose the restrictions of land use, requirements of self-usage power
generation equipment and conditions.

2. The Internalization of Conventional Energy External Cost

(1) Electricty industry and power generation equipment with certain capacity
which ar not utilizing renewable energy shall pay the foundation fee as
the financial source of incentive.

(2) The paid funding fee can be reflected to eletrcity rate to meet the usage
and fee principal of polluters.

Bureau of Energy denotes, types of renewable energy passed by Legislature Yuan
include solar energy, biomass energy, geothermal energy, ocean energy, wind
energy, non pumped storage plant, direct use of waste or generated energy after
process. The legislation content is summarized as follows:

1. The total incentive total amount is 6.5-10.0 MW.

2. The approved renewable energy generation equipment is governed by
regulations of parallel connection and feed-in.

3. Self-usage power generation equipment for renewable energy which less
than 500W is not restricted to requirements of Electricity Act, application
for approval, registration and wholesale of residual electricity.

4. Electricity undertaking and self-usage generation company with certain
installed capacity shall pay certain amount of money to serve as fund, based
on total non-renewable power generation. It is used as electricity subsidy,
equipment subsidy, denmonstarted subsidy and promotion.

5. Electricity industry which operates power networks at local is connected to
nearest rendezvous point of renewable energy, power generated by parallel
connection and feed-in, under rational burden cost and economy.

6. Competent authority shall invite related departments, scholars and experts
and committee constituted by association to accredit feed-in tariff of
renewable energy and calculation method. Review the technology of
renewable energy, change of cost, achievement of goals, review and
amendment annually.

7. It is in early stage of devleopment, the equipment of renewable energy shall
be gicen demonstated incentive; Utilization of solar energy, biomass energy
and other renewable energy is subsidized by oil fund.

8. Government newly-built, reconstruction public engineering or public



building shall set up renewable energy generation facility in priority under
required standards of engineering.

In the future, with the dual system of parallel connection of renewable energy
development and protection of electricity price, the facility of renewable energy is
rewarded to reach the goals of renewable enrgy promotion, environment protection
and development of related industries.

(iii)  Correlation with This Project

To cope with offshore wind farm policy, the equipment of renewable energy is
erected to promote and utilize renewable energy, protect environment and drive the
development of related industries.

VII. Guidelines of Application For Offshore Wind Farm Site
(i) Competent Authority: Ministry opf Economic Affairs, R.O.C.

(i)  Objective and Content

Taiwan is an island state, where is narrow and highly populated. Mountainous
region is consisted two-third of the region. Due to increase of terrestrial wind
turbine erection and limited land for wind farm site, the difficulty of terrestrial
erection will be increased gradually. Comparing to land, wide range of waters with
optimal wind power, stability, less turbulences provides a feasible path for Taiwan
to develop wind power. Foreign manufactures provide terrestrial wind turbines,
services of terrestrial wind turbines and share related patents and expertises.
Taiwan Straits provides favorable conditions for offshore wind farm. The ways to
develop offshore wind farm system in Taiwan is an important development
objective in second phase of Taiwan and yet an important work to establish energy
independence and safety for Taiwan. To encourage the development of offshore
wind farm, Bureau of Energy, Ministry of Economic Affairs implemented Bulk
Rewards of Offshore Wind Farm System on 3rd July 2012 and Guidelines of
Application For Offshore Wind Farm Site on 2nd July 2015, published information
about 36 potential sites and existing waters information. Total potential sites is up
to 25 GW, it encourages developers who are interested in offshore wind farm to
self-develop which allows developers prepare and handle procedure about offshore
wind farm.

1. Requirements of Appliction of Offshore Wind Farm Site:

(1) Electricity undertakings which obtained license according to Electricty
Act, the percentage of own fund shall account for 5% and above in
overall investment.

(2) Application of establish electricty is restricted to limited company, it
shall establish electricity preparatory office in the country. The own fund
of preparatory office or promoter shall account for 5% or above in
overall investment.



2. Related Regulations of Application:

(1) The configuration of single application shall not less than 100KW and
shall not less than 5KW per km?.

(2) Application site shall be based on potential sites listed in this attachment
in pronciple. Those where are located outside potential site shall be
further explained.

(3) After filing for reference or issue of consent letter, modification of wind
farm site due to regulatory restrictions, results of environmental impact
assessment or non-attributable reasons to applicants shall be consented
competent authority. The modification of wind farm site which does not
comply with 4th regulation, competent authority shall reject the
modification applications.

(iii)  Correlation With This Project

In line with offshore wind farm government policies, generating facilities of
renewable energy is set to promote and utilize renewable energy, protect
environment and drive development of related industries.

VIII. Challenge 2008 Six-Year National Development Plan

(1) Competent Authority: Council for Economic Planning and Development, Executive
Yuan

(i)  Objective and Content

To face the global competition, the competitiveness of nation must be enhanced.
“Challenge 2008 Six-Year National Development Plan” (Executive Yuan 31st May
2002 Offical #0910027098) proposed by Executive Yuan, is used as master plan of
National Development Plan in the hope to accelerate the development of Taiwan
and construct Taiwan as a Green Silicon Island. On the basis of government
policies, focus the resources, promote National Development Plan in priority,
invest in important construction to enhance development potential, break the
limitations in the hope of entering rank of modernized countries by solid
competitiveness.

This project is divided into 2 parts, Volume I and Volume Il. Volume | is general
information which indicates chanllenges and issues of globalization, path of Green
Silicon, project content, economic efficiency and goal of challenge; Volume 1I
indicates direction and principle of Ten Key Individual Plan. Ten Key Infividual
Plans includes e-Generation Manpower Cultivation Plan, Cultural and Creative
Industry Development Plan, International Innovation and R&D Base Plan,
Industrial Value Heightening Plan, Doubling Tourist Arrivals Plan, e-Taiwan
Construction Plan, Operations Headquarters Development Plan, Island-wide Trunk
Transportation Construction Plan, Water and Green Construction Plan and New



Home Community Development Plan. This offshore wind farm project is under
Water and Green Construction Plan.

(=) Correlation With Development

This development aims to accelerate government’s green electricity policy, in
response to development demand of global climate change framework and the
awareness of environmental protection. This project discusses the ways of
eliminating greenhouse gaseous which has become the issue concerns by the world,
highlighting the importance of self-produced green energy. The utilization of green
energy will lead to less pollution by fossil fuel. This project is compatible with
“Water and Green Construction Plan”.

VIIl. National Development Plan (From 2013 to 2016)
(i) Competent Authority: National Development Council, Executive Yuan

(i)  Objective and Content

In the next 4 years, the government will begin the comprehensive construction, the
key strategies including economic vitality, social justice, government intergrity,
high quality cultural education, sustainable environment. Comprehensive
construction, peace cross-strait and global friendly. In terms of economic vitality,
the government will open up and deregulate to introduce Taiwan enterprises to the
world. Accelerating the innovation of technology, optimising industry structure,
strengthening competition of industry, promoting employment and stabilizing
prices can result in economic growth which share by all. The implemented policies
include signing of trade agreements, promotion of “free economic pilot zones”,
larger incentives for Taiwanese firms to list on the Taiwanese stock market,
acceleration of industries’ structural adjustments, strengthening innovation of
technology, promotion essential force of enterprise, create more job opportunities
and maintaining price stability. In terms of *“social justice”, the governments will
narrow the wealth gap, implement 2nd Generation NHI, promote the reform og
National Pension, create an favorable fertility environment, promote ethics
intergration and eliminate sexual discrimination. In the aspect of government
intergrity, the government will reform to have a stringent  anti-corruption regimen,
enhance the protection of human rights and accelerate the transformation of
government struture. As for high quality cultural education, the goverment will
facilitate cultural and creative industry, implement Directions Governing for the
12-Year Basic Education Curriculam and higher education. With respect of
sustainable environment, the government will implement policies of energy saving
and carbon reduction, construction to build sustainable ecological homeland and
strengthen the disaster prevention. For comprehensive constrcution, the
government will continuously promote basic construction, strengthen hub of
marine and aviation, sound traffic network, equal regional development and sound
finance and banking system. With respect of peace cross-strait, the government
shrives to enhance cross-strait relationship and interaction, promote ECFA
follow-up issues and agreement, strengthen national defense and build a solid
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natioanl security. Last but not least, the government will focus on global friendly to
enhance foreign relationship, actively participate intergration of regional eonomy,
participate in humanitarian aid, strengthen cultural exchanges and upgrade tourism
industry.

Perform and implement “Drive Econmic Momentum Plan” to promote diversity
and innovation of industry. The goals of the plan include, increasing the output of
export and expanding market, strengthening manpower training, promoting
investment and construction, boosting government’s efficiency, shoring up
domestic confidence and middle- and long- term regulation of economy and
industry struture.

(iii)  Correlation With Development

This development is assisting government to accomplish the objectives of green
energy policies to cope with the development demand of global climate change and
growing environmental awareness. This project discusses the ways of eliminating
greenhouse gaseous which has become the issue concerns by the world,
highlighting the importance of self-produced green energy. The utilization of green
energy will lead to less pollution by fossil fuel. This project is compatible with
“Environmental Sustainability”.

IX. National Development Plan (From 2017 to 2020)
(i) Competent Authority: National Development Council, Executive Yuan
(it)  Duration of Project: From 2017 to 2020.

(iii)  Objective and Content:

In the next four years, the promotion of policies emphaiszes on “Transformation on
Economic Struture”, “Strengthen Social Safety Net”, “Equity and Justice of
Society”, “Peaceful Development and Cross-strait Relationship” and “Diplomacy
and Global Issues”. With respect of “Transformation on Economic Struture”, the
government is enhancing the economic vitality, economic autonomy and economic
landscape. Thus, the linking between industry and local is strengthened as well.
Export and domestic demand are served as twin-engine which makes industry
production and people’s livelihood are indispensable to each other and external
trade and local economy complement one another. Strive to create an ecomic
model with core value: innovation, employment and distribution which pursues
sustainable development. In term of “ Strengthen Social Safety Net”, the
government will fully implement 5 social programs, including safety housing, food
security, community care, sustainable pension and security maintenance; To
increase the employment rate of teenagers, elders and women, friendly child care
and children support system are established. Long-term care plan and Sustainable
National Pension System are established to take care the minority and set up a
sound social safety net. With respect of “ Equity and Justice of Society”, public
policies embody diversity, equity, liberalisation, transparency and value of human
rights to deepen and evolve democracy mechanism of Taiwan. With regards to
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(iv)

“Peaceful Development and Cross-strait Relationship”, the government will build

economic community consensus with Southeast Asia, India, New Zealand,
Australia and etc. to create a win-win new cooperation model through New
Southbound Policy; Enhance the layout and diversity of economy by strenthening
the aliance of the world and local. At the same time, maintain the stability and
prosperity of Taiwan by initiating a continuous cross-straits constructive dialogue
without premises. " On the subject of “Diplomacy and Global Issues”, the
government holds the principle of “Steadfast Diplacy” and “Mutual Assiatnce for
Mutual Benefits” and universal values of peace, liberal, democracy and human
rights. Through the cooperation of all walks of life, improve the relationship
between Taiwan and other countries by actively engaging in humanitarian work,
medical assistance, disease prevention, anti-terrorist and combating crime etc. At
the same time, in order to cope with climate change, national land conservation,
prevention of disaster and measures to eliminate greenhouse gaseous, “low carbon
lifestyle” has become the typical pattern of livelihood and production.

The next 4 years of key development is fully boost domestic economy. Through
public policies and investment, the government will create new economy dynamic
with brand-new economic layout; At the same time, 2 major development
strategies: “maintain safety and justice of society” and “maintain peace and
stability” are promoted to maintain social equity and environment stability and lay
a long-term peace and stability of foundation.

Correlation With This Development

In response to “low carbon, high quality, stability and economic efficiency” energy
system, this development assisst government to strengthen the safety of energy,
develop green and innovative economy, promote sustainability of environment and
increase the percentage of renewable energy to create safe, stable, effective and
clean energy supply system and gradually implement the goal of 2025
Nuclear-Free Homeland. This project is compatible with “Low Carbon
Sustainability”.

X. Medium-Term Plans of National Construction Comprehensive Assessment (2012 to
2017)

() Competent Authority: National Development Council, Executive Yuan

(i) Duration of Project

(iii)

From 2012 to 2017

Obijective

1. Sustainable Development of Urban and Rural.
2. Innovation and Economic Growth.

3. Conservation of National Land and Security

4. Green Intelligence Transportation.
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XI.

(iv) Correlation With This Development

This development is considered as development of clean energy in order to
increase the stability of electricty supply at Changhua coastal area and strengthen
the environmental quality and application of green development which is
compliance with national development direction.

Comprehensive Development Plan of Changhua County (First Amendment)

(i) Competent Authority: Changhua County Government

(if) Duration of Project
From 2002 to 2013, 3 phases in total.

(iii)  Objective

1.

In line with the draft of Comprehensive National Plan Development Plan,
“Comprehensive  Development Plan of Changhua County (First
Amendment)” is shaped into the pioneer pilot study of National Spatial and
Urban Rural Plan.

. Through scientific analysis procedure and appropriate participation method

by citizens, the next 12 years of overall development layout plan of
Changhua is regulated to improve the conservation and utilization of land
and natural resources in Changhua County. This may lead to appropriate
distribution of population and industry activities. The sound development of
economy throughout the county is accelerated, livelihood of citizens in the
county and public welfare are improved.

. Keeping in line with efficiency of county policies, substantial project

meachnism is established in county government policy. Passive control
system is replaced with active control system. A long term and
comprehensive development plan is selected to lead the construction of the
county.

. Conduct overall review on development plans on Changhua County. From

perspective of overall devleopment in the county, provide intergrative
development suggestion.

. Through continuous communication and negotiation, the need of local

development is responded to the monitoring unit to seek for assiatnce for
governmetn units which can implement the comprehensive development
plan and accelerate the sound devleopment.

. According to development concept amd characteristics of all townships, the

developmnt strategy of all township in Changhua County is separately
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(iv)

planned to coordinate the development pace and work to make the
construction works more productive.

To cope with the draft of Government Middle- and Long-Term Infrastructure
Projects by Council for Economic Planning and Development Executive Yuan,
major infrastructure plan of Changhua County is proposed. With the way of
short-term focus, the comprehensive transformation of Changhua County can be
accelerated and drive the efficiency of growth.

Correlation With Development

This offshore wind farm is located at Fangyuan Township and offshore of Lukang
Township, Changhua County. It is under Erlin District which encompasses Erlin
Township, Fangyuan Township, Dacheng Township and Jutang Township. Erlin
District is located at the remote southwest area of Changhua. It lies at border area,
in addition to lack access of transportation, Erlin District is a district with slow
development in Changhua County. This project is in line with govenrment’s
offshore wind farm policy, develop clean energy via natural wind resource in
Changhua County. During construction and operation phase, local employment
opportunities are increased. Feedback of electricity and subsidy to fishery are
offered to improve the environment.

XIl.  Amendment of National Regional Planning

(i) Competent Authority: Ministry of the Interior

(it)  Duration of Project

(iii)

2026
Objective
1. Conservation and management of national land are put into practice.

2. Coping with Comprehensive Management Plan of River Basin to plan and
review land use.

3. Strengthe the management of coastal area to cope with climate change and
disaster prevention.

4. Maintain the total area of farmland and protect the environment of food
production.

5. Intergrate the develop demand to increase the development competitiveness
of industry.

6. Review land use plan to promote the industry of land vitalization and
redevelopment.

7. Implement the intensive city idea to promote sustainable development at
urban and rural regions.
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(iv)

8. Draft metropolitan area and special district plan to promote the integration of
cross-domain resources.

Correlation with Development

# None of the wind turbines in this project are in the preservation zones along the
coast of Changhua, as mentioned in the chapter of utilization of ocean territories in
National Regional Planning. After reviewing the zoning principle of administrative
maritime boundaries for each municipal, county and city: “The administrative
maritime boundaries of each municipality, county and city, is defined by the
perpendicular method in combination with equidistant line method, extending
outwards towards the boundary of territorial waters from the maritime end point of
the land boundary.” Therefore, this project is located within Changhua county’s
maritime jurisdiction.

Comparing with current using status of waters in Changhua regional plan, wind
farm area is incorporated into related content. Thus, this wind farm area has
avoided environmental sensitive area of Changhua Coastal Area including:
important habitat area of Chiense White Dolphin, Wong Kung Prawn Breeding
Consevation Area, demarcated fishery right of Changhua Fishermen’s association,
protected reef area to mitigate the impact on waters.

XI1I. National Sustainable Development Plan

(i) Competent Authority: Executive Yuan

(i)  Objective and Content

(iii)

Establish vision of sustainable development which also serves as basic strategy and
operational guidelines of Taiwan in response to international trend. To assess the
foundation of sustainability of national development, develop sustainable
devlopment indicator, build a sustainable indicator statistic, publish and review
related systems.

Correlation With This Project

Wind energy is one of the renewable energy which in line with the goal of
National Sustainable Development. After the erection of wind turbine, the
power generation can increase the installed capacity of national renewable
energy to reach the goals of National Sustainable Development.

XIV. Strategic Plan for National Spatial Development

(i) Competent Authority: Executive Yuan

(i)  Objective and Content

Cross-strait relationship, aging society with fewer children, climate change energy
conservation and carbon reduction, financial crisis, the emerge of Asian countries,
change in domestic and international and important issues facing by governance are
taking into consideration. Based on the premises of sustainable economy,
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(iii)

sustainable society and sustainable environment, goals of National Spatial
Development is creating innovative environment to build a sustainable society with
a vision creating Taiwan a safe and natural ecology, high quality lifestyle,
operation of knowledge economy and energy conservation and carbon reduction
and water saving.

Correlation With This Project

This development is generated via wind power which is a clean and green energy.
Carbon emission of Taiwan can be reduced which compliance with the vision of
energy conservation and carbon reduction and sustaianable social environment.

XV. Comprehensive Coastal Management Plan

(1) Competent Authority: Ministry of the Interior

(i)  Objective and Content

(iii)

In order to achieve the goals such as maintaining natural system, ensuring zero loss
on natural coast, responding to climate change, preventing coastal disaster and
environmental destruction, protecting and rehabilitating coastal resource,
promoting coastal integrated management, promoting sustainable development of
society, economics, and environmental on coastal area, protecting, utilizing and
managing land in coastal area, according to Articles 8 and 44 of Coastal
Management Act, “Overall Coastal Management Plan” is researched and
developed to manage the problems and countermeasures of comprehensive coastal
management, to implement the principles of planning management on coastal areas,
to coordinate the divisions of works between relevant authorities, to advise the
related projects for revisions or changes, to effectively guide the use of coastal land,
and to improve the sustainable management of coast.

Correlation With Development

This project is complied with the energy proportion of government’s 2025 Nuclear
Free Homeland Goal: 30% of buring coal, 50% of combustible gas and 20% of
renewable energy and new energy policy to promote the energy efficiency.
Facilitate the development of clean energy to drive the development national green
industry in hoping of reaching the goal of 20% renewable energy by 2025.
Construct offshore wind farm and related works. Overall ecological conservation,
landscape and environmental factors are taking into consideration to implement
coastal function and homeland security and create win-win situation in coastal
management and energy transformation.

XVI. Sustainable Coastal Overall Development Project (Second Phase)

(i) Competent Authority: Ministry of Interior

(i)

Obijective and Content

In response to the economic policy of the presidential political opinion on “The 12
Constructions of the Love Taiwan”, and for “The Blueprint of Economic
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Development” that is fully promoted by the government, among which, “The New
Life of Coast” is a vision to create a symbiosis between nature and culture on
coastal areas. By improving the overall environment of the fishing port and
strengthening the management of the protection forest, the coastal landscape can be
reconstructed to restore the beauty of the coast. The fishing port will be activated
and managed towards the development between fishery industry and coastal
recreational function and will protect the life and property of coastal resident and
share the harbor resources.

(iii)  Correlation With This Development

This wind energy is one of the renewable energy which compliance with vision and
goals of National Devlopment Plan. Ecology conservation, landscape and
environment and other facotrs, are taking into consoderation while building
offshore wind turbine to reduce the possible impact on coastal area.

XVII.  Promote Four-Year Wind Farm Project
(i) Competent Authority: Ministry of Economic Affairs

(i)  Objective and Content

The energy in Taiwan is highly dependent on imports, and the dependence on fossil
energy is extremely high. Facing with the global trend of greenhouse gas reduction
and the national consensus of nuclear-free homeland, the government's plan for
new energy policy aims to increase the proportion of renewable energy power
generation to 20% in 114 year. Towards the vision of a nuclear-free homeland in
2025, a safe, stable, efficient and clean energy supply and demand system can be
built to take into account the balance of energy security, environmental
sustainability and green economy development. According to the Ministry of
Economic Affairs’ plan aiming to expand the capacity of various types of
renewable energy and its power generation, the long-term goal of wind power
generation is 4.2 GW in 114 year, including 1.2 GW of land-based wind power and
3 GW of offshore wind power.

In the case of offshore wind power, in 101 year, the Ministry of Economic Affairs
announced the implementation of the Phase 1 “Wind Power Offshore
Demonstration System Incentive Scheme”. Three demonstration business owners
are expected to complete the demonstration wind farm in 109 year. In 104 year, the
Energy Bureau of the Ministry of Economic Affairs continued to announce the
Phase 2 “Offshore Wind Power Planning Site Application Highlights” and 36
potential sites available for industrial reference and self-input. For the Phase 3 area
development policy, the Ministry of Economic Affairs conducted the “Policy EIA”
on the basis of the potential sites and completed the procedures on May 1, 106 year.
The follow-up plan has been gradually expanded to the deep-sea area by means of
“block development”. The overall driving strategy of wind power will be based on
the principle of *“Short-term Standard Meeting, Medium- and Long-term
Fundamental measures for governing the country”, and will first achieve the
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(iii)

cumulative capacity of 1,334 MW in 109 year. At the same time, the administrative
process will be accelerated, and the foundation will be promoted to achieve the
cumulative capacity of 4.2 GW in 114 year, aiming for the vision of energy
security, green economy and environmental sustainability.

Correlation With This Project

This project is complied with the energy proportion of government’s 2025 Nuclear
Free Homeland Goal: 30% of buring coal, 50% of combustible gas and 20% of
renewable energy and new energy policy to promote the energy efficiency.
Facilitate the development of clean energy to drive the development national green
industry in hoping of reaching the goal of 20% renewable energy by 2025.
Construct offshore wind farm and related works to comply with visions and
objectives of government. It is expected to achieve the development goal of
offshore wind farm and make contribution to green energy development in
consideration of factors such as national security, safety of navigation, visual
landscape, coastal environment and humanity socio-economy and ecological
conservation.
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Table 6.1-1 All Correlated Projects that Could be Affected by the

Development Behavior

Range Project ?:J?ﬁg:ﬁ;t Cor_:_1ipnlqe(;uon Correlation or Impacts
National
Master  Plan Wind power is classified as low-carbon energy.
on Energy Executive 2025 This project is in accordance with related
Conservation Yuan regulations and policies. It is contributable to
and  Carbon carbon reduction objective after operation.
Reduction
Ministry of Tr_lis project aims to_de_velop and producg energy
Sustainable Economic with low carbon emission based on the direction of
Energy Policy Affairs 2025 renewable energy utilization policy of the
Guidelines ROC. government, which will be beneficial to national
T carbon reduction target once it is up and running.
Central | This offshore wind farm is located at Changhua Waters
E&%r?ir;ag Ministry of and it is consi(_jered as green energy in_dustry._lt is
(Second the Interior 2021 compllan(;e with the g_oal “implementing envqonmen'gal
Overall conservation, economic development and society justice
Review) and leading to sustainable development”.
Offshore _ _ _ _
V\_/ind Farm Ministry of Tr_ns project Ct_)mplle_s with government offshore
Site Economic wind farm policy. It is considered as second phase
Development AFfairs 2018 operation potential site in the hopes of ultilization
Policy RO C’ renewable energy, environmental protection and
Master |Assessment T impetus to drive related industries.
Plan |Statement
Under the guarantee of such act, the energy
- generated by this project will be merged into the
Eﬁgreg;//able '\Ig(l:r(])lr?f)%i%f el_ectrical power grid of Taipower and _the proj_ect
Development Affairs — will sign an agreement for the purchasing/selling
Act R.O.C.’ of electricity according to the renewable power
wholesale pricing announced by Ministry of
Economic Affairs.
Guidelines of Ministry of Thi§ project invests in the development of
Application Economic equipment that generates renewable energy based
For Offshore Affairs 2019 on the government’s offshore wind power
Wind  Farm| © < generation policies and applications will be
Site T submitted according to its regulations.
 Development aims to achienve government green
Council for energy policy goal to cope with global development
Challenge Econqmic demand due to climate change and the raige -of
2008 National Planning environmental concerns. “Control the_ emission _of _
Development And 2018  |greenhouse gaseous” has become an important issue in
Plan Developmen the globe, making the self-generating and green energy
t, E\);ecutlve is increasingly remarkable. Thus, this project is
uan

compatible with objectives of Water and Green
Construction Plan.
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Table 6.1-1 All Correlated Projects that Could be Affected by the
Development Behavior(Cont. 1)

Range Project ?:J?ﬁg:ﬁ;t Cor_:_1ipnlqe(;uon Correlation or Impacts
The development behavior will help the government to
achieve its green electrical power policy while coping
with requirements in the framework of global climate
change development and executed with the awakening
National National environmental protection awareness in mind. The topic
Development Developmen of how to reduce green house gas emission has already
Plan (2013 to t Council, 2016 become the priority issue for nations around the world
2016) Executive and the importance of self-produced green energy has
Yuan become more important every day. The application of
renewable energy to prevent pollution from fossil fuels
power generation are also being noticed more each day
and therefore this project shares compatible goals with
the idea of achieving a “Sustainable Environment”.

In response to nergy system of “low carbon

sustainability, stability with high quality and economy

_ National with efficiency”, this project assists the government to
National Developmen enhance energy safety, create new green economy and
Development i Cour?cil 2020 facilitate sustainability of environment. Increase the
Plan (2017 to Executive proportion of renewable energy power generation to
2020) Yuan build safe, stable, efficient and clean energy supply

demand system in order to implement 2025

Nuclear-Free Homeland. Thus, this project is compatible

with environmental goal “low-carbon and sustainable”.
Overall The development is considered as clean energy. The
National National application of wind power can improve the stability of
Development |Developmen power supply in the coastal area of Changhua,

Master |P12nning t Council, 2017 environmental quality and green energy development
Plan Assessment Executive which is in line with National Development Direction.
Midway Plan Yuan
(2012 to 2017)

This project is cooperated with the government’s
ggﬁgrglrj]%nsiv of_fshgrejwind pow%r generation policy, utilizing natural
6 Changhua Plan Target wind resources to develop clean energy. During
Development County Year 20%3 construction and operation of theJ)rog]ect, loca
Plan (First Government employment rate can be increased. Thus, generation
Revision) feedback and compensation of fishery are provided to

improve living environment.

None of the wind turbines in this project are in the

preservation zones along the coast of Changhua, as

mentioned in the chapter of utilization of ocean
territories in National Regional Planning. After
Revised o reviewing the zoning principle of administrative
National Ministry of maritime boundaries for each municipal, county and
Regional the Interior, 2026 [city: “The administrative maritime boundaries of each
Planning R.O.C. municipality, county and city, is defined by the
P_erpendlcu ar method in combination with equidistant
ine method, extending outwards towards the boundary
of territorial waters from the maritime end point of the
land boundary.” Therefore, this project is located within

Changhua county’s maritime jurisdiction.

This wind farm project is generalized into one of the

renewable ener?ies which complies with goal of
Sustainable Executive sustainabili;[Xlo National Sustainable Development
Development Yuan 2015 Operation. Wind turbine generators which build after
Action Plan completion can increase the installed capacity of

renewale energy to achieve the goals of national
sustainable development.
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Table 6.1-1 All Correlated Projects that Could be Affected by the
Development Behavior (Cont. 2)

Range Project %ﬂﬁg}ﬁ?} CO%:%'O” Correlation or Impacts
: This project is generated via natural wind power which is
%;ategl\ll%tilg:%r; Executive considered as natural and clean energy in the hope of reducing
Spatial Yuan — Taiwan carbon emission. It is complied with energy efficiency
Development and achieved development goal of sustainable
P socio-environment.

This project is complied with the energy proportion of
overnment’s 2025 Nuclear Free Homeland Goal: 30% of
uring coal, 50% of combustible gas and 20% of renewable

energy and new _energK policy to promote the energy ]

Overall Coast ) efficiency. Facilitate the development of clean energy to drive

Management Executive 2036 the development national green industry in hoping of reaching

Plan Yuan the goal of 20% renewable energy by 2025. Constrcut offshore
wind farm and related works. Overall ecological conservation,
landscape and enviroenmntal factors are taking into
consideration to implement coastal function and homeland
security and create win-win situation in coastal management
and energy transformation.

Master |Sustainable This offshore wind farm project is considered as one of the
Plan |Coastal ) renewable energy which complies with visions and objectives

Overall Executive _ of National development Plan. Ecolocial conservation,

Development Yuan landscape and environmental factors are taking into

Plan (Second consideration while building offshore winng turbines to reduce

Phase) the possible impacts on coastal area.

This project is complied with the energy proportion of
overnment’s 2025 Nuclear Free Homeland Goal: 30% of
uring coal, 50% of combustible gas and 20% of renewable

energy and new energy policy to promote the energy )

o efficiency. Facilitate the development of clean e_:nerg%/ to drive
4-Year Plan of| Ministry of the development national green industry in hoping of reaching
Wwind  Power| Economic 2025 the goal of 20% renewable energy by 2025. Construct offshore
Promotion Affairs, wind farm and related works to comply with visions and

R.O.C. objectives of government. It is expected to achieve the

development goal of offshore wind farm and make
contribution to green energy development in consideration of
factors such as national security, safety of navigation, visal
landscape, coastal environment and humanity socio-economu
and ecological conservation.
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Table 6.1-1 All Correlated Projects that Could be Affected by the
Development Behavior (Cont. 3)

Range Project cﬁ?pﬁg}ﬁy ConTwipr::aglon Correlation or Impacts
. This project is in maritime territory west of Fangyuan
(F)‘]{?ar: Béjreau of Township of Changhua County where two offshore wind
Wi shore —Nergy, turbines and a marine meteorological observation tower
ind  Farm| Ministry of 2020 . - X
Project (Phase| Economic were mgtalled 8 kllonjeter_s away from t_he shore. Thls_ _
| Project) Affairs project is gen_erated via wl_nd power which causes positive
impact on Taiwan electricity system and stability.
Fuhai Bureau of This project is in west waters of Fangyuan Township of
Changhua Energy, _ Changhua County where 9 to 13km away from shore. The
Offshore Ministry of | Planning |maximum total installed capacity is 120MW. This is
Wind Earm Economic adjacent to northeast wind farm. This project site has
Affairs avoided the area of that wind farm site.
) ggggg;ua Bé;g?gy()f Offshore wind farm project of Changhua Coatsal Industrial
2 O |industrial Park Ministry of | Operatin and this project are generated by wind energy. Wind power
< % wind  Farm| Economic P g is generated by natural wind, combustion of fuel is not
gg Project Affairs involved. Thus, it is the cleanest renewable energy.
S 3 |Greater Bureau of This wind farm site is located at offshore area of Changhua
<2 |Changhua Energy, County. It is No.12 potential site of Guidelines of
=< |Northwest Ministry of | Planning |Application For Offshore Wind Farm Site. It is generated
5= |Offshore Economic by wind energy which has positive impact on Taiwan
55 Wind Farm Affairs electricity supply and stability.
=) S |Greater Bureau of This wind farm site is located at offshore area of Changhua
o & |Changhua Energy, County. It is No.13 potential site of Guidelines of
= = [Northeast Ministry of | Planning |Application For Offshore Wind Farm Site. It is generated
@ = |Offshore Economic by wind energy which has positive impact on Taiwan
3 2 |Wind Farm Affairs electricity supply and stability.
@ 2 |Greater Bureau of This wind farm site is located at offshore area of Xianxi
o a [Changhua Energy, Township and Lukang Tonship. It is No.14 potential site of
— @ (Southwest Ministry of | Planning |Guidelines of Application For Offshore Wind Farm Site. It
=N Offshore Economic is generated by wind energy which has positive impact on
2 3 |Wind Farm Affairs Taiwan electricity supply and stability.
2 T Bureau of This wind farm site and Hailong No.2 Offshore Wind Farm
B2 Hailong No.2| Energy, are generated by wind energy. The generated electricity is
o= Offshore Ministry of | Planning |[for Changhua Area. Offshroe wind farm is generated by
2~ |Wind Farm Economic natural wind power, no combustion of fuel is involved, it is
g > Affairs the cleanest renewable energy.
E > Bureau of This wind farm site and Hailong No.3 Offshore Wind Farm
@ » |Hailong No.3| Energy, are generated by wind energy. The generated electricity is
- Offshore Ministry of | Planning [for Changhua Area. Offshroe wind farm is generated by
Wind Farm Economic natural wind power, no combustion of fuel is involved, it is
Affairs the cleanest renewable energy.
Formosa Il Bureau of This wind farm site and Formosa I11 (Haiding) No.1
(Haiding) Energy, _ Offshore Wind Farm are generated by wind energy. The
No.1 Offshore Ministry of | Planning |generated electricity is for Changhua Area. Offshroe wind
Wind Earm Economic farm is generated by natural wind power, no combustion of
Affairs fuel is involved. It is the cleanest renewable energy.
Formosa Il Bureau of This wind farm and Formosa 111 (Haiding) No.2 Offshore
(Haiding) Energy, _ Wind Farm are generated by wind energy. The generated
No.2 Offshore Ministry of | Planning |electricity is for Changhua Area. Offshroe wind farmis
Wind Earm Economic generated by natural wind power, no combustion of fuel is
Affairs involved. It is the cleanest renewable energy.
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Table 6.1-1 All Correlated Projects that Could be Affected by the
Development Behavior (Cont. 4)

Range Project %Tﬁg:ﬁgt Cor%pr::aglon Correlation or Impacts
Formosa n Bureau of This wind farm and Formosa I11 (Haiding) No.3 Offshore
(Haiding) No.3 Energy, _ Wind Farm are generated by wind energy. The generated
Offshore Wind Ministry of | Planning |electricity is for Changhua Area. Offshroe wind farm is
Farm Economic generated by natural wind power, no combustion of fuel is
Affairs involved. It is the cleanest renewable energy.
Béjr:g?u of 30 wind turbines of the project are erected at about 5
OWF  Project Minist?y’of Plannin kilometres away from west side of Fangyuan Township’s
Phase | Econ or)r/ﬂ c 9 |coastal area where is adjacent to east side of this project. This
Affairs project has avoided the wind farm area during planning.
Bureau of This project is located at waters area where is about 9km
_ Energy away from Xianxi Township, Fuxing Township, Lukang
OWF  Project Ministrv of | Plannin Township and Fanfyuan Township of Changhua County. The
o Phase Il Econor)T/]ic 9 |maximum installed capacity is 720MW. It is adjacent to north
3 g Affai side of this project. This project has avoided the wind farm
< airs . 4
3 area during planning.
3 g Bureau of This project is located at west waters area 7km away from
§ ‘5 CSC Offshore| Energy, Dacheng Township and Fangyuan Township, Changhua
=a [Wind Farm| Ministry of | Planning |County. The maximum total installed capacity is 707.2MW. It
=2 |Project Economic is adjacent to south part of this wind farm. This project has
= § Affairs avoided the wind farm area during planning.
> 3 Bureau of This project and Wang Gong and Yongsing Wind Farm
'§ 3 XxgngYonGscmg Energy, Project are generated by wind power. The generated
3 § Offshore \%Ving Ministry of 2010 electricity is for Changhua Area. Offshroe wind farmis
29 |Farm Economic generated by natural wind power, no combustion of fuel is
) o Affairs involved. It is the cleanest renewable energy.
5- g Bureau of This project is located at west waters area of Fangyuan
@ = [Xidao Offshore| Energy, Township, Changhua County. It is 9-17km away from shore,
g S |Wind Farm| Ministry of | Planning |the installed wind turbines are 23 to 53. It is adjacent to south
= % Project Economic part of this wind farm. This project has avoided the wind farm
L. Affairs area during planning.
§ % Bureau of This project is located at west water area of Fangyuan
<'—| T |Zhangfang Energy, _ Township, Changhua County. It is 14 to 25km away from the
T2 Offshore Wind| Ministry of | Planning |shore. The installed wind turbines range from 32 to 72. It is
oz |Farm Project Economic located at the south part of this project.
= Affairs
% ° Haiixi B f This project is located at offshore area of Fusing Township
EE] gf?'ﬁ'a Wind éjreau © and Fanfyuan Township of Changhua County, the nearest
g = shore Vin -nergy, . distance away from shore is up to 14km. The erected wind
~ arm  Project| Ministry of | Planning . - : g
#27 windl Economic turbines are not more than ?5 wm_d turbines, itis Iocate(_j at
Farm) Affairs south part of wind farm. This project has avoided the wind
farm area during planning.
Bureau of This project is located at west waters area of Fangyuan
Fufang Energy, Township, the nearest distance away from shore ranges
Offshore Wind| Ministry of | Planning |between 16.5km and 28km. The number of wind turbine is
Farm Project Economic between 34 and 69. It is located at south part of this wind
Affairs farm.
Haixia Bureau of This wind farm is located at offshore area of Fangyuan
Offshore Wind| Energy, ) Township and Dacheng Township, more than 14km away
Farm  Project| Ministry of | Planning |from shore. No more than 75 wind turbines shall be erected.
(#28 Wind| Economic This project has avoided the wind farm area during planning.
Farm) Affairs
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Table 6.1-1 All Correlated Projects that Could be Affected by the
Development Behavior (Cont. 5)

Industrial Park

Range Project %Tﬁg:ﬁgt Cor%pr::aglon Correlation or Impacts

Construction

E)I?th ore Pl aﬁ{ Béjrqgﬁgy()f _ This project has not registered for electricity industry
o at Fusing| Ministry ’of Terminate |innovation registration in Ministry Economic Affairs. It is
% O |[Township and| Economic Development [terminated permanently for development. It has suspended
-§ é Fangyuan Affairs EIA review conclusion on 28th January 2016.
3.8 |[Township
@D
2 § ngso?nd _ During early stage of planning, this wind farm site has
§ ’E’ Chinese White Council of avoided Important Habitat of Chinese White Dolphine. Thus,
> = Dolphin Agriculture, wind turbines are erected away from Important Haibitat of
i =. Important Executive — Chinese White Dolphin. Appropriate measures are taken after
S 3 H aFk))itat Yuan, survey and impact assessment of Chinese White Dolphin ro
3 § (Reserved R.O.C. reduce the disturbance and limit the impact on Chinese White
_ghE’h Area) Dolphin.
Q2 Existing
= =h
3 % Planned Béjr:g?u of
= = |Offshore Wind Minist?y’of Planning The wind farm site has not overlapped with other wind farm,
o 2 |Farm Project at Econ or)1/1i c this project has avoided the wind farm area.
-3 Changhua Affairs
5@ |Offshore
§ 3 Changhua Coastal Industrial Park is an industrial park in the
48 vicinity of project, integrating with manufacturing, R&D,
S residency and recreation. With respect to land use, it was
g S Development mainly constituted by factory sites (factory, testing and
5] < Plan for Industrial _researc_h), related indust_ry land (whole_sale, retail, F&B,
i Changhua Development Operating mdustrla! anq comme_rcu;ll, transportation, vyarehouse_,
S = Coastal Bureau, communication, service industry, financial industry, insurance
g § MOEA and real estate), community, public facility, environmental
>

protection sites and recreational land (riverside park, ocean
park, yacht terminal). In the future, Changthua County coastal
area is generated by wind power to increase the stability of
power supply.

6.1.2 Related Projects

Fuhai Offshore Wind Farm Project (Phase I)

(i)

Developer: Fuhai Wind Farm Corp. Preparatory Office

(i) Developer: Fuhai Wind Farm Corp. Preparatory Office

(iii)  Content:

2 offshore wind turbines and a weather (instrumentation) tower are constructed at
8km from west coast of Fangyuan Township, Changhua County.

(iv)
2020
(v)

Operation Phase

Correlation or Impact

These 2 projects rely on wind energy which cause positive impacts on Taiwan
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electric supply and stability.
Fuhai Changhua Offshore Wind Farm
(i) Organizer: Bureau of Energy, Ministry of Economic Affairs
(i) Developer: Fuhai Wind Farm Corp.

(iii)  Content: This project is located at offshore area of Fangyuan Township, Changhua
County. The distance between shore and wind farm is approx 9-13km, maximum
capacity is not more than 1220MW. Wind turbine is connected via submarine cable in
series. It is connected to overland cable after landing point and linked to Hanbao
Substation of Taiwan Power Company.

(iv) Schedule: It is processing Environemntal Imapct Assessment, it is estimated to
operate at 2020.

(v) Correlation or Impact:

It is located at southeast of this project; it has positive impact on Taiwan electricity
supply and stability.

Development Plan for Changhua Coastal Industrial Park

(i) Competent Authority: Industrial Development Bureau, Ministry of Economic
Affairs

(i)  Scope and Schedule of Project

Development approved by Executive Yuan encompasses Xianxi, Lunwei, Lukang
and access roads. Development area is 3,643ha. in total. Among which, Xianxi
Area takes up for 1,090ha., Lunwei Area take ups for 1,340 ha., Lugang Area takes
up for 1,148ha and access roads take up for 65ha. Changhua Coastal Industrial Park
is integrated with manucfacturing, R&D, residency and recreation. Its development
is cooperated with economy and land sold, it is developed in zone. In 1992, this
industrial park had passess review of EIA. It was planned to complete by the end of
2001. Overall economy was taking into consideration, it was adjusted to complete
in 2010. With respect to land use, it was mainly constituted by factory sites (factory,
testing and research), related industry land (wholesale, retail, F&B, industrial and
commercial, transportation, warehouse, communication, service industry, financial
industry, insurance and real estate), community, public facility, environmental
protection sites and recreational land (riverside park, ocean park, yacht terminal),
3,643ha. in total.

(i)  Correlation or Impact

Part of windbreak forest of this project and Changhua Coastal Industrial Park is
altered to construct wind turbines, it has positive impacts on Taiwan eletricty
supply and stability. Offshroe wind farm is generated by natural wind power, no
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combustion of fuel is involved. It is the cleanest renewable energy.
IV. Development Plan of Offshore Plant at Changhua Industrial Park
(i) Organizer: Bureau of Energy, Ministry of Economic Affairs
(i) Developer: infraVest
(iii)  Content:

45 wind turbines are builts in Chnaghua Coastal Industrail Park (13 wind turbines
are erecetd in Xianxi Area, 10 wind turbines are erected in Lunwei Area. Single

unit capacity of wind turbine ranges from 2,000kW to 3,000kW, total capacity
ranges from 90,000kW to 135,000kW.

(iv) Operation Phase
It started construction in January of 2006, it would be completed in June of 2006.

(v) Correlation or Impact

This project and Changhua Coastal Offshore Wind Farm project are generated by
wind power which causes positive impact on Taiwan electricity supply and stability.

It relies on natural wind as its energy, no fuels are burned, making it the cleanest
renewable energy.
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Figure 6.1.2-1 Schematic Diagram of Greater Changhua, Changhua,
Hailong and Haiding Development Site

V. Greater Changhua Northwest Offshore Wind Farm
(i) Organizer: Bureau of Energy, Ministry of Economic Affairs
(i) Developer: Greater Changhua Northwest Wind Farm Preparatory Office
(iii) Content:

The main location of the project is located at the No. 12 offshore wind power site
announced by the Energy Bureau. The wind farm covers an area of 117.4 square
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VI.

VII.

(iv)

kilometers. According to the “Offshore Wind Power Planning Sites Application
Guidelines”, the there shall not be less than 5,000 kW/square kilometer. The total
installation capacity should be above 598 MW.

Operation Phase

Currently set in the plan.

(v) Mutual relationship or influence

Both this project and the Changhua Northwest offshore wind power generation
project are based on wind power generation, which has a positive impact on
Taiwan's power supply and stability. And because wind power is powered by
natural wind, it does not burn any fuel and is the cleanest renewable energy.

Greater Changhua Northeast Offshore Wind Farm

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i)

Developer: Greater Changhua Northeast Wind Farm Preparatory Office

(iii)  Content:

(iv)

(v)

The main location of the project is located at the No. 13 offshore wind power site
announced by the Energy Bureau. The wind farm covers an area of 111.8 square
kilometers. According to the “Offshore Wind Power Planning Sites Application
Guidelines”, the there shall not be less than 5,000 kW/square kilometer. The total
installation capacity should be above 570 MW.

Operation Phase
Currently set in the plan

Mutual relationship or influence

Both this project and the Changhua Northeast Offshore Wind Power Project are
based on wind power generation, which has a positive impact on Taiwan's power

supply and stability. And because wind power is powered by natural wind, it does

not burn any fuel and is the cleanest renewable energy.

Greater Changhua Southwest Offshore Wind Farm

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i)

Developer: Greater Changhua Southwest Wind Farm Preparatory Office

(iii) Content:

The main location of the project is located on the No. 14 offshore wind power site
announced by the Energy Bureau. The wind farm has a range of 126.3 square
kilometers. According to the “Application points for offshore wind power planning
sites”, there shall not be less than 5,000 kW/square kilometers. The total
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(iv)

(v)

VIIL.

installation capacity should be above 624.5 MW.
Operation Phase

Currently set in the plan.

Mutual relationship or influence

Both this project and the Greater Changhua Southwest Offshore Wind Power
Project are based on wind power generation, which has a positive impact on
Taiwan's power supply and stability. And because wind power is powered by
natural wind, it does not burn any fuel and is the cleanest renewable energy.

Hailong No.2 Offshore Wind Farm

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i)

Developer: Hailong No. 2 Wind Power Co., Ltd. Preparation Office

(iii)  Content:

(iv)

The project site is located in Fuxing Township and Fangyuan Township, Changhua
County. It belongs to the No. 19 potential site announced by the Energy Bureau.
The site area is about 59.2 square kilometers, the offshore distance is about 40-55
kilometers, and the water depth is about 20 kilometers. ~55 meters, the potential
site area has initially excluded the restricted areas such as fishing ports, wetlands,
protected areas, fishery resources conservation areas, important wild bird habitats,
important habitats of white dolphins.

The installation of the fan of this project shall not be less than 5,000 kW per square
kilometer in the “Application Points for Offshore Wind Power Planning Sites”. The
capacity of the single unit is between 6 and 9 MW. If the unit is arranged at 6 MW,
the number of layouts is approximately For the 63 units, as the capacity of the
single unit increases, the number of units is reduced, but the total unit capacity is
increased. Therefore, the maximum number of fan units in this project is 63, and
the maximum unit capacity is 532 MW (using 9.5 MW units). Future technology
upgrades may also use units with larger stand-alone capacity.

This project adopts a 33kV submarine cable series fan (the 66kV submarine cable
may be used depending on the actual situation in the future). After the sea
substation is boosted to 245kV, it is expected to be on the seashore of the Zhangbin
Industrial Zone in Xixiang or Lugang Town of Changhua County. . After landing
on the seawall of Zhangbin Industrial Zone in Xixiang or Lugang Town of
Changhua County, it will be connected to the adjacent land-based buck station and
depressurized to 161kV, and then connected to the Zhangbin UHV Substation.

Mutual relationship or influence
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Both the project and Hailong No. 2 offshore wind power generation project are
based on wind power generation, which has a positive impact on Taiwan's power
supply and stability. And because wind power is powered by natural wind, it does
not burn any fuel and is the cleanest renewable energy.

IX. Hailong No.3 Offshore Wind Farm

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i) Developer: Hailong No. 3 Wind Power Co., Ltd. Preparation Office
(iii)  Content:

The project site is located in Fuxing Township and Fangyuan Township of
Changhua County. It belongs to the No. 18 potential site announced by the Energy
Bureau. The site area is about 85.2 square kilometers, the offshore distance is about
50~70 kilometers, and the water depth is about 25~50 meters, the potential site area
has initially excluded the restricted areas such as fishing ports, wetlands, protected
areas, fishery resources conservation areas, important wild bird habitats, important
habitats of white dolphins.

The installation of the fan of this project shall not be less than 5,000 kW square
kilometer in the “Application Points for Offshore Wind Power Planning Sites”, and
the capacity of the single unit shall be between 6 and 9.5 MW. If the unit is
arranged at 6 MW, the number of layouts shall be There are about 78 parts. As the
capacity of the stand-alone unit increases, the number of units is reduced, but the
total unit capacity is increased. Therefore, the maximum number of fan units in this
project is 78 (detailed in Figure 5.2.2-2), and the maximum unit capacity. For 513
MW (using 9.5 MW units), it is also possible to use units with larger single
capacity if future technology upgrades.

This project adopts a 33kV submarine cable series fan (the 66kV submarine cable
may be used depending on the actual situation in the future). After the sea
substation is boosted to 245kV, it is expected to be on the seashore of the Zhangbin
Industrial Zone in Xixiang or Lugang Town of Changhua County. . After landing
on the seawall of Zhangbin Industrial Zone in Xixiang or Lugang Town of
Changhua County, it will be connected to the adjacent land-based buck station and
depressurized to 161kV, and then connected to the Zhangbin UHV Substation.

(iv) Mutual relationship or influence

Both the project and Hailong No. 3 offshore wind power generation project are
based on wind power generation, which has a positive impact on Taiwan's power
supply and stability. And because wind power is powered by natural wind, it does
not burn any fuel and is the cleanest renewable energy.

X. Formosa Ill (Haiding) No.1 Offshore Wind Farm

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs
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(i) Developer: Haidingyi Wind Power Co., Ltd. Preparation Office
(iii)  Content:

The project site is located in Shengang Township, Line Xixiang, Lugang Town,
Changhua County, and Lusha Township, Penghu County. It belongs to the No. 11
potential site announced by the Energy Bureau. The site area is about 95 square
kilometers. The site is located in Changhua. The county coast is about 62.1
kilometers recently. It is about 43.3 kilometers away from the coast of Penghu
County. The water depth ranges from 21.9 to 50.7 meters. The potential site area
has initially excluded fishing ports, wetlands, protected areas, fishery resources
conservation areas, and important wild birds. Land, white dolphin important habitat
area... and other restricted areas.

The layout of the fan of this project shall not be less than 5,000 square meters per
square kilometer in the “Application Points for Offshore Wind Power Planning
Sites”. The capacity of the single unit is between 8 and 12 MW. If the unit is
arranged at 8 MW, the number of layouts is approximately For 68 units, as the
capacity of the single unit increases, the number of units is reduced, but the total
unit capacity is increased. Therefore, the maximum number of fan units in this
project is 68, and the maximum unit capacity is 552 MW (using 12 MW units),
such as the future. Technical upgrades may also use units with larger stand-alone
capacity.

This project adopts a 66kV submarine cable series fan, which is expected to be
launched from the Zhangbin Industrial Zone of Xixiang, Changxiang County after
the sea power substation is boosted to 161~245kV. After landing on the seawall of
Zhangbin Industrial Zone in Xixiang, Changhua County, it will be connected to the
adjacent onshore step-down station and connected to the Zhangbin UHV
Substation along the existing road.

(iv) Mutual relationship or influence

Both the project and Haiding Offshore Wind Power Project No. 1 wind farms are
based on wind power generation, which has a positive impact on Taiwan's power
supply and stability. And because wind power is powered by natural wind, it does
not burn any fuel and is the cleanest renewable energy.

XI.  Formosa Il (Haiding) No.2 Offshore Wind Farm
(i) Organizer: Energy Bureau of the Ministry of Economic Affairs
(i) Developer: Haiding Il Wind Power Co., Ltd. Preparation Office
(iii)  Content:

The project site is located in the west of Changhua County, Xixiang, Lugang Town,
Fuxing Township and Baisha Township of Wuhu County. It belongs to the No. 16
potential site announced by the Energy Bureau. The site area is about 111.7 square
kilometers. The site is located at Changhua. The county coast is about 50.3
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kilometers long, and the nearest distance to the coast of Wuhu County is about 41.6
kilometers. The water depth ranges from 19.1 to 48.8 meters. The potential site
area has initially excluded fishing ports, wetlands, protected areas, fishery
resources conservation areas, and important wild birds. Land, white dolphin
important habitat area... and other restricted areas.

The layout of the fan of this project shall not be less than 5,000 kW per square
kilometer in the “Application Points for Offshore Wind Power Planning Sites”. The
capacity of the single unit is between 8 and 12 MW. If the unit is arranged at 8 MW,
the number of layouts is approximately For the 82 units, as the capacity of the
single unit increases, the number of units is reduced, but the total unit capacity is
increased. Therefore, the maximum number of fan units in this project is 82, and
the maximum unit capacity is 732 MW (using 12 MW units), such as the future.
Technical upgrades may also use units with larger stand-alone capacity.

This project adopts a 66kV submarine cable series fan, which is expected to be
launched from the Zhangbin Industrial Zone of Xixiang, Changxiang County after
the sea power substation is boosted to 161~245kV. After landing on the seawall of
Zhangbin Industrial Zone in Xixiang, Changhua County, it will be connected to the
adjacent onshore step-down station and connected to the Zhangbin UHV
Substation along the existing road.

(iv) Mutual relationship or influence

Both the project and Haiding Offshore Wind Power Project No. 2 wind farms are
based on wind power generation, which has a positive impact on Taiwan's power
supply and stability. And because wind power is powered by natural wind, it does
not burn any fuel and is the cleanest renewable energy.

XIl.  Formosa Ill (Haiding) No.3 Offshore Wind Farm

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i) Developer: Haiding Il Wind Power Co., Ltd. Preparation Office
(iii)  Content:

The project site is located in the outer seas of Xixiang, Lugang Town and Fuxing
Township of Changhua County. It belongs to the No. 17 potential site announced
by the Energy Bureau. The site area is about 103.4 square kilometers. The site is
about 36.8 from the coast of Changhua County. Kilometers, the water depth range
is about 34.0~44.9 meters, and the potential site area has initially excluded the
restricted areas such as fishing ports, wetlands, protected areas, fishery resources
conservation areas, important wild bird habitats, important habitats of white
dolphins, etc.

The layout of the fan of this project shall not be less than 5,000 KW per square
kilometer in the “Application Points for Offshore Wind Power Planning Sites”. The
capacity of the single unit is between 8 and 12 MW. If the unit is arranged at 8 MW,
the number of layouts is approximately For the 78 units, as the capacity of the
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(iv)

XII.

single unit increases, the number of units is reduced, but the total unit capacity is
increased. Therefore, the maximum number of fan units in this project is 78, and
the maximum unit capacity is 720 MW (using 12 MW units), such as the future.
Technical upgrades may also use units with larger stand-alone capacity.

This project adopts a 66kV submarine cable series fan, which is expected to be
launched from the Zhangbin Industrial Zone of Xixiang, Changxiang County after
the sea power substation is boosted to 161~245kV. After landing on the seawall of
Zhangbin Industrial Zone in Xixiang, Changhua County, it will be connected to the
adjacent onshore step-down station and connected to the Zhangbin UHV
Substation along the existing road.

Mutual relationship or influence

Both the project and the Haiding Offshore Wind Power Project No. 3 wind farms
are powered by wind power, which has a positive impact on Taiwan's power supply
and stability. And because wind power is powered by natural wind, it does not burn
any fuel and is the cleanest renewable energy.

OWEF Project Phase |

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i) Developer: Taiwan Electric Power Corporation

(iii)  Content:
The project is to set up 30 offshore wind turbines about 2 kilometers from the shore
of the west side of Fangyuan Township in Changhua County.

(iv) Operation Time:
3 years after obtaining the license.

(v) Mutual relationship or influence

Both the project and this project are based on wind power, which has a positive impact on
Taiwan's power supply and stability. And because wind power is powered by natural wind, it
does not burn any fuel and is the cleanest renewable energy.

XIV. OWEF Project Phase Il

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i)

Developer: Taiwan Electric Power Corporation

(iii)  Content:

The project wind farm is located in the outer seas of Xixiang, Lugang Town,
Fuxing Township and Fangyuan Township of Changhua County. The nearest
distance to the coast is about 9.7 kilometers, and the water depth of the wind
turbine is about 37~49 meters. It is planned to set up 5SMW ~10 MW single-unit
wind turbines with a maximum total capacity of 720 MW and a maximum of 108
wind turbines.
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(iv)

Mutual relationship or influence:

Both the project and this project are based on wind power, which has a positive impact on
Taiwan's power supply and stability. And because wind power is powered by natural wind, it
does not burn any fuel and is the cleanest renewable energy.

XV. CSC Offshore Wind Farm

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i)
(iii)

(iv)

(v)

XVI.

Developer: Zhongneng Power Generation Co., Ltd. Preparation Office

Content:

The project is located in the outer sea of Dacheng Town and Fangyuan Township
in Changhua County. The offshore distance is about 7~22 kilometers. It is
estimated that 84 sets of 6.0MW wind turbines, or 72 units of 7.0MW or 8.0MW
wind turbines, or 63 8.0MW or 9.5MW wind turbine solution. After connecting the
wind turbines to the wind turbines, the land is connected to the land cable, and
finally merged into the Taipower Substation of Taipower or other substation
designated by the Taipower Company, or according to the letter of the Ministry of
Economic Affairs on August 2, 2006, by the letter No. 10602611030 The
“Changhua Offshore Wind Power Submarine Along the Common Corridor Range”
was transferred to the Yongxing Port and other designated stations of the Yongxing
Expressway after the landing on the south side of Changhua.

Project prograss:

The environmental impact assessment operation is being carried out and is
scheduled to be completed in 2024.

Mutual relationship or influence:

The same clean energy can increase the proportion of renewable energy supply in
Taiwan and reduce greenhouse gas emissions.

Xidao Offshore Wind Farm Project

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i)

Developer: West Island Wind Power Co., Ltd. Preparation Office

(iii)  Content:

The project is located in the outer sea of Fangyuan Township, Changhua County.
The offshore distance is about 9~17 kilometers. It is estimated that 53 sets of
6.0MW wind turbines or 23 12MW wind turbines will be adopted. Connected to a
marine substation. The 161 kV output cable connecting the offshore substation and
the shore will be 13 kilometers long and will be landed in Xinyi Village, Fangyuan
Township.

(iv) Project Prograss:
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Engaged in environmental impact assessment.
(v) Mutual relationship or influence:

The same clean energy can increase the proportion of renewable energy supply in
Taiwan and reduce greenhouse gas emissions.

XVII.  Zhangfang Offshore Wind Farm Project
(i) Organizer: Energy Bureau of the Ministry of Economic Affairs
(i) Developer: Zhangfang Wind Power Co., Ltd. Preparation Office
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(iii) Content: The project is located in the west side of Fangyuan Township, Changhua

County. The distance from the shore is about 14~25 kilometers. The water depth of
the wind turbine is about 22~42 meters. The planned layout plan is 32~72 units of
6.0~12.0 MW wind turbines. After connecting the wind turbines in series, the
landline is connected to the landline and finally merged into the Yongxing Open and
Closed Station of Taipower Company or the Dacheng Substation.

(iv) Project progress: The environmental impact assessment operation is being carried
out in an engraved manner. It is expected to be completed in 2~3 years from the
scheduled construction to the start of the commercial transfer operation.

(v) Mutual relationship or influence: The same clean energy can increase the
proportion of renewable energy supply in Taiwan and reduce greenhouse gas
emissions. Located on the southeast side of the project wind farm, the plan has been
set away from the site during planning.

XVIII. Haixia Offshore Wind Farm Project (#27 Wind Farm)

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i) Developer: Strait Wind Power Co., Ltd. Preparation Office

(iii) Content: The project is located in Fuxing Township of Changhua County and the
outer sea of Fangyuan Township. The nearest offshore site is about 14 kilometers or
more. The planned layout plan does not exceed 75 wind turbine models of 8~12MW,
and the stand-alone capacity is larger depending on the technical improvement
considerations. The crew. After connecting the wind turbines to the wind turbines, the
land is connected to the land cable, and finally merged into the West Substation of the
Taipower Company (self-directing scheme) or the Taiping Plan of the Taipower Plan
(the south/north side common corridor plan, tentatively designated as Yongxing
Station Or Zhang Yi Kaishou / Zhanggong booster station, the actual lead point will
be determined according to the project execution schedule, Taipower company
planning results and parallel review results).

(iv) Project progress: The environmental impact assessment operation is being carried
out in an engraved manner. It is expected that the construction, completion
acceptance and handover will be completed in about 3 to 4 years.

(v) Mutual relationship or influence: The same clean energy can increase the
proportion of renewable energy supply in Taiwan and reduce greenhouse gas
emissions. Located on the southeast side of the project wind farm, the plan has been
set away from the site during planning.
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XIX.

Fufang Offshore Wind Farm Project

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i) Developer: Fufang Wind Power Co., Ltd. Preparation Office

(iii) Content: The project is located in the west side of Fangyuan Township, Changhua

County. The distance from the shore is about 16.5~28 kilometers. The water depth of
the wind turbine is about 22~40 meters. The planned layout plan is 34~69 units of
6.0~12.0 MW wind turbines. After connecting the wind turbines in series, the
landline is connected to the landline and finally merged into the Yongxing Open and
Closed Station of Taipower Company or the Dacheng Substation.

(iv) Project progress: The environmental impact assessment operation is being carried

out in an engraved manner. It is expected to be completed in 2~3 years from the
scheduled construction to the start of the commercial transfer operation.

(v) Mutual relationship or influence: The same clean energy can increase the

proportion of renewable energy supply in Taiwan and reduce greenhouse gas
emissions. It is located on the southeast side of the project wind farm. The plan has
been set away from the site during planning

XX. Haxia Offshore Wind Farm Project (#28 Wind Farm)

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i) Developer: Strait Wind Power Co., Ltd. Preparation Office

(iii) Content: The project is located in Fangyuan Township of Changhua County and

the outer sea of Dacheng Township. The nearest offshore site is about 14 kilometers
or more. The planned layout plan does not exceed 75 wind turbine models of
8~12MW, and the stand-alone capacity is larger depending on the future technical
improvement considerations. unit. After connecting the wind turbines to the wind
turbines, the landline is connected to the land cable, and finally merged into the
Taicheng Substation of Taipower Company (self-directing scheme) or the lead-in
point of the Taipower planning (the south/north side common corridor plan,
tentatively designated as Yongxing Kaishang or Changyi Open and
Closed/Changgong booster station, the actual lead-through point will depend on the
execution schedule of the project, the planning results of Taipower Company and the
results of the parallel review).

(iv) Project progress: The environmental impact assessment operation is being carried

out in an engraved manner. It is expected that the construction, completion
acceptance and handover will be completed in about 3 to 4 years.
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(v) Mutual relationship or influence: The same clean energy can increase the

proportion of renewable energy supply in Taiwan and reduce greenhouse gas
emissions. Located on the southeast side of the project wind farm, the plan has been
set away from the site during planning.

XXI. Construction Plan of Offshore Plant at Fusing Township and Fangyuan Township

(i) Organizer: Energy Bureau of the Ministry of Economic Affairs

(i) Developer: Taiwan Electric Power Corporation
(iii) Content:

There are 18 wind turbines installed in Wanggong and Yongxing Haipu in
Yufangyuan Township. The capacity of each unit is 2,000-3,000 kW. The 8 wind
turbines installed in Yongxing District are currently not constructed.

The 10 wind turbines set up in Wanggong District have been in operation since the
Republic of China in 1999. The 10 wind turbines are connected in series at the site
location, and each is connected to the electric room by 22.8kV two-circuit
underground cable. The voltage is boosted to 161kV, and then connected to the
161kV confluence of Hanbao D/S with 161kV underground cable. row.
(iv) Operational time

The 10 wind turbines set up in Wanggong District have been in operation since the
year 99.

(v) Mutual relationship or influence

The project and Wanggong and Yongxing wind power generation projects are all
based on wind power generation, and the power generated can be supplied to the
Changhua area. And because wind power is powered by natural wind, it does not
burn any fuel and is the cleanest renewable energy.

XXII.  Construction of the wind power plant in Fuxing Township and Fangyuan
Township of Changhua County
(i) Organizer: Energy Bureau of the Ministry of Economic Affairs
(i) Developer: Hanwei Wind Power Co., Ltd. Preparation Office
(iii)  Content:

Located in the coastal breeding ponds of Fuxing Township and Fangyuan
Township in Changhua County, the development activities include 32 wind
turbines, underground transmission lines, switchyards and extra-territorial roads.

(iv) Mutual relationship or influence

The plan failed to apply to the Ministry of Economic Affairs for the preparation of
the registration of the electrical industry, and it will be discontinued for
development. The environmental impact assessment review conclusion was
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abolished on January 28, 105.

XXIII.  Chinese White Dolphi Chinese White Dolphin Types and scope of important
habitats for wild animals (pre-determined)

(i) Organizer: Council of Agriculture
(i) Content
1. Types :
A complex ecosystem of marine ecosystems and estuarine ecosystems.
2. Scope :

The north is the forest park beach north of Longfeng Port in Miaoli County; the
south boundary line is the southwestern end of the outer umbrella top; the west
boundary line is straight obliquely lined on the shoreline 1-3 nautical mile
according to the different range of activities of Chinese White Dolphin; The
eastern boundary line is 50 meters from the shoreline and includes the main
estuary. This important habitat includes 98% Chinese White Dolphin sighting
points, covering a total of four municipalities and counties (cities) such as Miaoli,
Taichung, Changhua, and Yunlin. The detailed range is shown in Figure 6.1.2-2.

3. Area :

76,300 hectare.
(iii)  Relevance to the plan

At the beginning of the planning, the project wind field has been considered to
avoid the impact on the habitat of the conservation Chinese White Dolphin.
Therefore, all units in the planned wind field have avoided the planning scope of
their planned important habitat. After the investigation and impact assessment of
Chinese White Dolphin, appropriate precautions were taken to minimize the
interference of construction behavior on Chinese White Dolphin, and its impact
should be limited.
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Figure 6.1.2-2Chinese White Dolphin wild animal important habitat
environment map
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XXIV. Existing Application of Offshore Wind Farm Project at Changhua Offshore

(i) Content

Bathymetry of Changhua County is slight subdeud and wind is stable. 16 offshore
wind farm dealers and 19 offshore wind farm projects are planned in this waters,
related location is shown as Figure 6.1.2-3 and summaries of projects are listed as
Table 6.1.2-1.

(it) Correlation with This Project

Avrea of this project is not overlapped with other wind farms to avoid to installation
within wind farm site.

Figure 6.1.2-3 Schematic Diagram of Changhua County Offshore Wind
Farm
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Table 6.1.2-1 Table of Offshore Wind Farm Project at Changhua County

Development

Maximum Total

Wind Farm

Regulatory Code Name of Project . Installed
Unit Capacity (MW) Area
Fuhai Offshore Wind Farm Fuhai Wind
Ordinance on A-1 Project (Phase 1 Construction Farm Cor 8 —
Investment Plan) P-
Subsidy for A2 Fuhai Changhua Offshore Fuhai Wind 120 8.0
Offshore Wind Wind Farm Project Farm Corp. '
Power Offshore Wind Farm Phase 1 Taiwan Power
B . 110 7.6
Construction Plan Company
Haiding No.1 Formosa Il (Haiding) No.1
Offshore Wind Offshore Wind Farm 552 95.0 95.0
Farm Preparatory Office
Greater Changhua Greater Changhua Northwest
Northwest Offshore Offshore Wind Farm 598 117.4 117.4
Wind Farm Project Preparatory Office
Greater Changhua Greater Changhua Northeast
Northeast Offshore Offshore Wind Farm 570 108.2 108.2
Wind Farm Project Preparatory Office
Greater Changhua Greater Changhua Southwest
Southwest Offshore Offshore Wind Farm 642.5 126.3 126.3
Wind Farm Project Preparatory Office
Greater Changhua Greater Changhua Southeast
Southeast Offshore Offshore Wind Farm 613 108.7 108.7
Wind Farm Project Preparatory office
© Haiding No.2 Formosa Il (Haiding) No.2
g Offshore Wind Offshore Wind Farm 732 111.7 1117
5 Farm Project Preparatory Office
& Haiding No.3 Formosa Il (Haiding) No.3
=) Offshore Wind Offshore Wind Farm 720 103.4 103.4
3:5 %) Farm Project Preparatory Office
= @ Hailong No.3 . )
I} - Hailong No.3 Wind Power Co.,
%_ C::ffshore V_\/lnd Ltd. Preparatory Office 512 85.2 85.2
s arm Project
:CI’:I Hailong N0.'2 Hailong No.2 Wind Power Co
g Offshore V_\/lnd Ltd. Preparatory Office 532 59.2 59.2
= Farm Project
3 Offshore Wind
@® Farm Phase 2 Taiwan Power Company 720 89.21 89.21
§ Constrcution Plan
o Chnaghua Zhangfang Offshore Wind
E Zhangfang Offshore Farm Preparatory Office 600 824 824
a Wind Farm Project
= Coastal No.27 Coastal Offshore Wind Farm
s Offshore Wind Preparatory Office 600 66.0 66.0
Farm Project
Changhua Fufang 74.5
Offshore Wind Fufang Offshore Wind Farm
Farm Project Preparatory Office 600 45 520
Coastal No.28 -
- Coastal Offshore Wind Farm
Offshore V_\/lnd Preparatory Office 600 52.0 39.0
Farm Project
g
§. CSC Offshore 50.7
= Wind Farm Project '
w
E:
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6.2 Physicochemistry of Environment

Meteorology, noise vibration, hydrology and water quality, soil, physiography and
geology, waste, ecology, recreational landscape, socio-economy, transportation and
cultural relic and other environmental factors are summarized in the following sections.

To cope with the planing of common corridor, submarine cable route is added in July
2017 to conduct survey of marine water quality, water quality of intertidal zone, marine
sediment, noise vibration, soil and transportation.

6.2.1 Meteorology

Surface meteorology of this project is in accordance with “Regulations of Air Quality
Model”, the information is referred to Wuqi Weather Station, Central Weather Bureau. It
has collected data from 2006 to 2016. The meteorogical data is shown as Table 6.2.1-1,
the following meteorological factors are described as follows:

I. Temperature

The mean annual temperature is 23.1°C, the temperature is higher from May to October.
July peaks at temperature 29.2°C, the temperature is at the lowest in January with
15.7°C. Seasonal change of temperature shows similar patterns with other districts of
Taiwan. The highest mean month temperature peaks at 32.2°C in July and has its
lowest in January with 12.7°C.

Il.  Air Pressure

The annual mean air pressure is 1,009.7 millibar (MB). Air pressure shows higher value
from November to April which peaks at 1,016.8 millibar (MB). Air pressure is lower
from May to October and has its lowest at 1,002.8 millibar (MB) in August which
indicates that it is affected by Siberian high. In summer, it displays subtropics climate
which affected by Pacific high.

I1l.  Wind Direction and Wind Speed

The annual prevailing wind is north wind. From June to August, the majority is
south-south-east wind. The wind speed is slower. The frequency of calm wind is higher
than other month; North wind constitutes the majority in other months. The annual
mean wind speed is 4.5m/s. From October to the follwing February, wind speed is faster
in fall and winter. The wind speed in January reaches the highest at 6.1m/s, and ay its
lowest at 3.3m/s in August.

IV. Precipitation and Evaporation

The annual accumulative precipitation is 1,392.0mm and annual mean accumulative
evaporation is 14466.2mm. Due to rainy season or typhoon, the rainfall season of the
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site is from April to September and peaks in August at 295.5mm. The preciopitaion is
lowest in October with 32.4mm. It is dry as southern part of Taiwan in winter.

Data from 1985 to 2016 (32 years) is retrieved and shown as Table 6.2.1-2. The annual
precipitation of Wuqi Weather Station reached the highest in the year of 2007 with
2,203.7mm. Day precipitation reached the highest on 13th July 2013 with 510mm.
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Table 6.2.1-1 Statistical Data of Wuqgi Weather Station

Wind (m/sec)

Wind Temperature (‘C)

Precipitation

Month | Mean ] Maximum Air Pressure Mean Rgla_tive Days of Evaporation IDan;!;ttiigg Coevg]rcag Insolation
Wind Wﬁm?ﬁﬁon . (mb) Mean . — Humidity (%) | Total (mm) | Precipitation |  (mm) (hr) Cloud | (MI/m?)
Speed Mean Dominant Maximum Minimum >0.1mm
1 6.1 N 14.8 N 1016.8 15.7 18.8 12.7 79.7 39.6 6.8 79.5 139.3 6.0 281.5
2 54 N 145 N 1015.2 16.4 20.5 13.8 81.7 40.2 6.2 74.3 111.9 6.8 281.4
3 4.6 N 14.3 N 1013.6 18.6 22.5 15.6 78.7 73.9 94 102.2 141.9 6.4 3775
4 3.9 N 13.7 N 1010.3 22.5 26.0 195 78.2 109.7 10.6 112.5 135.0 6.8 412.7
5 3.6 N 12.3 N 1006.9 25.7 29.1 22.7 79.2 208.8 11.8 133.2 167.0 6.4 490.5
6 3.7 SSE 11.7 N 1004.3 28.0 31.1 25.5 78.9 225.7 12.0 146.8 190.8 6.6 519.7
7 3.8 SSE 145 N 1003.6 29.2 32.2 26.4 75.8 177.1 19.0 179.3 253.0 5.5 612.3
8 3.3 SSE 16.4 NNW 1002.8 28.8 31.9 26.3 77.2 2955 10.9 155.1 211.7 5.7 525.4
9 4.0 N 18.4 N 1005.1 21.7 31.1 26.2 76.4 103.8 7.4 144.3 210.5 4.7 486.5
10 54 N 16.2 N 1009.5 24.9 28.3 22.3 74.8 324 2.7 145.3 226.2 3.6 451.5
11 51 N 14.9 N 1013.0 21.9 25.1 19.2 77.3 52.4 6.0 101.1 163.3 5.2 312.0
12 5.7 N 14.9 N 1015.6 17.7 221 14.9 75.8 35.9 5.8 92.7 164.6 5.2 291.0
£ 4.5 N 23.4 N 1009.7 23.1 26.5 20.3 77.9 1392.0* 98.6 1466.2* |1948.8*| 5.7 |5042.0*

Remarks: “*” indicates annual total amount.
Data Source: 1. Central Weather Bureau, Annual Report of Meteorology from 1985 to 2016.
2. CWB, Observation Data Inquire System, 2016 http://e-service.cwb.gov.tw/HistoryDataQuery/index.jsp
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T6.2.1-2 Statistical Table of Annual Precipitation and Maximum Day

Precipitaion at Wuqi Weather Station

Maximum Maximum
Precipitation Day Precipitation Day
Year (mm/Year) | Precipitation Date Year (mm/Year) | Precipitation Date
(mm) (mm)
23rd
1985 1658.0 281.0 90 1949.1 455.0 30th July
August
22nd
1986 1421.3 197.0 91 1080.0 105.5 23rd May
August
1987 1224.6 149.8 25th June | 92 513.0 62.0 7th June
1988 1092.0 167.0 20th April | 93 1325.0 185.5 25th
August
12th
1989 1043.8 163.0 94 1784.4 162.0 19th July
September
19th
1990 1759.9 2275 95 1372.6 123.5 14th July
August
1991 833.9 123.4 24th June | 96 2203.7 249.5 8th June
1992 | 1276.6 89.5 0th 1 97 | 16135 2495 | 18th July
August
9th
1993 995.3 145.4 2nd June | 98 997.3 155.0
August
1994 1603.7 310.0 3rd May 99 1182.4 114.5 27th July
1005 | 8954 1125 | othune | 100 |  605.0 65.0 oth
November
1996 | 1357.2 234.1 Lst 101 | 1660.8 449.0 2nd
August August
1997 1596.3 2455 17th May | 102 1921.4 510.0 13th July
1998 1605.6 93.5 10th 103 1154.2 158.0 23rd July
March
1999 973.0 95.0 8th July | 104 1148.0 117.0 20th May
2000 1244.7 74.0 2nd 105 1392.0 100.5 12th
August August

Data Source: 1. Central Weather Bureau, Annual Report of Meteorology from 1985 to 2016.
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VI.

VII.

Coverage of Cloudage and Relative Humidity

Cloudage and relative humidity are slightly changed in months, annual relative
humidity is 77.8%. Relative humidity of 82.2% is highest in February. On the other
hand, relative humidity of 74.3% is the lowest in October, Like other monitoring
stations on the plain, annual average cloudage is 5.7. Cloudage of 3.6 is the lowest in
October; Cloudage of 6.8 is the highest in February and April.

Duration of Insolidation and Global Radiation

Global radiation is approx. 1,948.8 hours in the area. Insolation duration is longer from
July to October; Insolatiobn duration is shorter from December to February. Among
which, July has the longest insolation durations, 253 hours. On the other hand, February
has the shortest insolation duration, 111.9 hours. Annual global radiation is
5,042.0MJ/m2. 1t is higher from May to October and lower from November to April.
Among which, July peaks the highest with 612.3MJ/m2. February has the lowest global
radiation with 281.4MJ/m2.

Typhoon

From 1958 to 2016, there were 164 typhoon warnings in Taiwan (including specific
tracks). The tracks of typhoons can be generalized into 10 types (Figure 6.2.1-1).
Among which, Track 3 has greater impact on Changhua County, where the site is. The
probability of occurrence of Track 3 is 15%.
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Figure 6.2.1-1 Track of Typhoon in Taiwan
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6.2.2 Sea Conditions

Sea Conditions
(i) Tides

(i)

Statistical tidal data of neighboring waters is collected, related monitoring location
is shown as Figure 6.2.2-1. Tidal station of water resources agency, MOEA
(2012-2015) is listed as Table 6.2.2-1. Wanggong Tide Station set (98 year)at
Guoguang Petrochemical Dacheng Industrial Zone, Lukang Station (September
95~June 97), Lugang Waterway Station (September 95 ~ December 96) and the
Taichung Port Tide Station (84-104 years), the consolidation is shown in Table
6.2.2-2; Chengda Hydraulics Office carried out the survey data from the coastal
area of Changhai to the north side of the Zhuoshuixikou from 2011 to 2013; the
consolidation is shown in Table 6.2.2-3. The monitoring results show that the area
is dominated by the half-day tidal, that is, there are two high and low tides in one
day. The tidal level near the site is higher than the rest of the west coasts of the
provinces, with an average tidal range of about 3.5 meters, which is one of the
largest tidal ranges on the west coast of Taiwan. And monthly statistical results
show that the average sea level in winter and spring is lower than that in summer
and autumn. It is speculated that it is affected by the influence of typhoon and low
pressure in summer and autumn and the offshore current caused by the northerly
easterly wind in spring and winter.

According to study report of DHI on June of 2016, DTU 10 Tide Model is adopted
to calculate H.A.T and L.A.T between P2 and P1, the locations are shown as Figure
6.2.2-2, calculated results are shown in Table 6.2.2-4. On-site measurement is in
progressm, the detailed analysis results of tidal level will be added in design phase.

Waves

In order to understand the level of waves in neighboring maritime territory for the
entire year and during monsoon season, the project collected wave observation data
between September of 1999 - November of 2013 taken from Harbor and Marine
Technology Center’s observation stakes (position shown in Figure 6.2.2-1) located
25m deep in the water and 150 meters outside of Taichung Harbor’s northern
breakwater pier head. The data of neighboring maritime territory for each season,
spring (March ~ May), summer (June ~ August), Fall (September ~ November) and
Winter (December ~ February of following year), plus the wave height distribution
for the entire year are summarized and shown in Figure 6.2.2-3 ~ 6.2.2-4. The joint
probability distribution of wave height, direction and cycle period are shown in
table 6.2.2-5 ~ 6.2.2-6. Based on the analysis results, in summer, wave height
which lower than 1m accounts for 74.6%; Wave period lower than 8 seconds
accounts for 92.4%. In winter, wave height lower than 2m is up to 42.5%; Wave
period lower than 8 seconds accounts for 78.2%; Annual wave height which lower
than 2m is up to 71.1%; Wave period lower than 8 seconds accounts for 87.5%.
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Figure 6.2.2-1 Location of Monitoring Station Sea Conditions of this
Project and Correlation Project
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Figure 6.2.2-2 Location Between P2 and P1 Extimated by DTU10 Tidal
Model
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Table 6.2.2-1 Statistical Data of Miaoliao Tidal Station

Year 2012 2013
c Mean Mean Mean Mean Mean Mean Mean Mean ean Mean Mean
High Low High Low High Low Tide Mean Mean High Low High Low
Water | Water Water Water Water | Water Level Hiah Low Water Water Water Water
Month Level Level Level Level Level Level Y Level Level Level Level
Water Water
of of of of Level Level of of of of
Spring Spring Neap Neap Spring Spring Neap Neap
Tide Tide Tide Tide Tide Tide Tide Tide
Jan. 12.8 160.4 -120.4 184.7 -175.6 157.8 -115.5 18.9 167.5 -117.3 201.1 -172.2 156.8 -106.9
Feb. 20.2 168.9 -114.4 199.1 -152.0 162.2 -109.6 27.8 172.4 -129.0 - - 175.8 -138.5
Mar. 36.1 181.2 -101.2 2144 -140.2 169.3 -97.0 27.3 174.0 -108.4 2015 -141.1 139.5 -78.0
Apr. 38.0 176.8 -95.5 202.6 -133.8 163.1 -101.7 36.9 178.3 -96.8 202.1 -136.1 163.8 -97.8
May 43.4 183.1 -89.8 205.0 -142.7 168.8 -89.0 41.0 180.4 -90.9 198.1 -143.6 172.1 -87.2
Jun. 46.7 191.2 -91.5 215.3 -145.7 181.1 -92.5 39.3 179.2 -92.3 2015 -148.9 170.0 -85.3
Jul. 45.1 191.1 -90.2 210.5 -148.3 185.9 -87.8 445 183.5 -87.9 207.9 -143.8 179.1 -91.9
Aug. 50.0 200.1 -90.2 231.2 -131.3 191.1 -94.1 51.5 192.9 -83.5 221.8 -125.6 189.6 -87.5
Sep. 45.8 194.0 -87.9 223.2 -126.6 1774 -91.2 49.3 1954 -85.4 228.6 -113.7 182.6 -98.1
Oct. 443 192.1 -89.1 2255 -126.0 173.9 -93.2 48.1 200.9 -91.1 230.7 -127.0 186.9 -96.7
Nov. 31.6 1747 -98.8 202.6 -154.5 162.7 -100.0 38.3 186.2 -98.0 2115 -142.4 175.1 -102.8
Dec. 26.1 170.1 -107.6 197.3 -161.8 161.3 -103.3 29.3 176.2 -105.4 194.6 -155.2 169.9 -106.4
Mean 36.7 182.0 -98.1 209.3 -144.9 171.2 -97.9 37.7 182.2 -98.8 209.0 -140.9 171.8 -98.1
Year 2014 2015
Mean Mean Mean Mean Mean ean Mean Mean
High Low High Low High Low High Low
Mean ﬁfgar? '\css\? Water Water Water Water Mean ﬂ?gar? TE:? Water Water Water Water
Month Tide Water Water Level Level Level Level Tide Water \Water Level Level Level Level
Level Level Level of of of of Level Level Level of of of of
Spring Spring Neap Neap Spring Spring Neap Neap
Tide Tide Tide Tide Tide Tide Tide Tide
Jan. 31.6 180.7 -104.8 200.4 -155.5 1734 -97.9 6.6 156.8 -122.2 184.4 -178.5 153.1 -116.5
Feb. 38.3 185.5 -96.6 214.0 -139.7 175.8 -88.5 9.4 159.6 -123.3 188.7 -168.3 144.9 -105.6
Mar. 394 186.8 -90.5 209.0 -131.2 171.0 -78.9 16.4 161.9 -117.2 193.1 -150.4 146.9 -119.5
Apr. 52.8 189.6 -62.8 214.2 -70.4 171.0 -63.5 20.7 164.2 -112.3 1914 -146.9 145.8 -111.9
May 55.0 185.4 -66.4 205.7 -73.9 179.3 -62.9 27.0 164.9 -102.6 185.2 -150.9 154.7 -101.9
Jun. 38.2 175.8 -96.2 198.4 -154.2 169.1 -93.9 29.8 168.0 -99.2 184.7 -154.3 164.8 -102.7
Jul. 39.1 181.3 -94.3 198.9 -157.0 179.1 -90.8 39.9 186.7 -97.6 205.4 -148.4 188.0 -96.5
Aug. 374 182.2 -98.5 209.7 -143.4 174.2 -96.9 44.6 196.1 -94.1 205.1 -142.8 200.2 -83.3
Sep. 38.9 185.0 -97.6 209.0 -138.2 171.7 -94.7 394 187.3 -96.8 212.0 -122.6 171.4 -103.0
Oct. 349 190.8 -103.8 221.6 -138.8 168.5 -103.9 33.0 184.2 -103.9 200.7 -135.1 173.9 -105.4
Nov. 26.5 177.1 -109.5 203.6 -158.8 160.7 -109.8 22.0 170.1 -113.6 193.8 -158.6 154.9 -118.7
Dec. 15.6 164.3 -121.2 190.3 -174.0 153.1 -117.8 16.5 165.1 -117.3 188.9 -172.1 157.8 -113.6
Mean 37.3 182.0 -95.2 206.2 -136.3 170.6 -91.6 254 172.1 -108.3 194.5 -152.4 163.0 -106.6

Data Source: Taiwan Hydrological Year Book of Water Resources Agency, Ministry of Economic

Affairs- 4th Section of Nearshore Hydrology
Unit: cm

50




Table 6.2.2-2 tatistical Table of Neighboring Marine Tidal Level

of Sampling Station and Data Wong Taichung

Collection Period Fangyuan Gong Lukang

Tidal Level 99 100 98 95.9~97.6 84~104

Highest High Water Level 2.873 2.505 2919 3.140 391

(HHW.L) (99.9.9) (100.7.1) ' (95.9.10) '

High Water of Ordinary Spring -

Tide (H.W.0.S.T) 2.255 1.938 1.912 2.630

Mean High Water Level

(MH.W.L) 1.948 1.670 1.636 2.146 2.08

High Water of Ordinary Neap Tide - - - 1557 -

(H.W.O.N.T) '

Mean Water Level (M.W.L) — — -0.026 0.357 0.11

Low Water on Neap Tide _ _ _ ) _

(LW.ON.T) 0.593

Mean Low Water Level (M.L.W.L) — — -1.580 -1.336 -2.01

Low Water on Spring Tide - - i _ -

(LW.0.ST) 1.720 1.849

Lowest Low Water Level -2.280

(LLW.L) B B -2.089 (97.6.4) -3.19

Mean Range — — 3.216 3.482 —

Remarks: Fangyuan is located at intertidal zone, low water is unable to obtain. Unit: m

Table 6.2.2-30bservational Data of Tidal Level at Tainan Hydraulics
Laboratory, National Cheng Kung University, From 2011 to

2013
e of Sampling Station and FCW1 FCW2 CPW1 CPW2
Collection Period
Tidal Level 2012 2013 2011~2013 2011
Highest Tidal Level 2.28~2.55 2.27~2.98 2.37~2.82 2.01
Lowest Tidal Leve -2.45~-2.73 -2.52~-3.54 -2.51~-3.03 -2.90
Maximum Tidal Range 5.18 6.52 5.59 4,91

Unit: m

Table 6.2.2-4 H. A.T and L.A. T Calculated by DTU10 Tide Model

Datum Level =L E0
DTU10(mMSL) DTU10(mMSL)
HAT. +2.77 +2.91
LAT. -3.10 -3.25
HAT.-LAT. 5.87 6.16

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms,

Taiwan

Remarks: Accuracy of DTU10 Tide Model is 0.125° (Cheng, Y., and O. B. Andersen (2011).
Multimission empirical ocean tide modeling for shallow waters and polar seas.)
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0.05-0.5m 0.5-1m 1-2m 2-5m >5m
I ——————a —— =] ]
TCXO0 at Years/12 NO=6288(106%) TCXO0 at Years/01 NO=7231(97%) TCXO at Years/02 NO=5489(81%)
N

——

—

TCX0 at Years/06 NO=8055(102%)
N

Data Source: Year book of port meteorological observational data of 2013

(Taichung Port), Harbor and Marine Technology Center

Figure 6.2.2-3 Monthly Wave Rose of Neighboring Waters Within Site

52



0.05-0.5m 0.5-1m 1-2m 2-5m >5m
e N — W
TCXO0 at Years/Winter NO=19008({85%) TCXO0 at Years/Spring NO=19304(79%)

TCXD0 at Years/Summer NO=25088(92%) TCXO at Years/Autumn NO=23879(91%)
N

TCXO0 at Years/Year NO=87279(87%)

Data Source: Year book of port meteorological observational data of 2013 (Taichung Port), Harbor and Marine
Technology Center

Figure 6.2.2-4 Monthly Wave Rose of Neighboring Waters Within Site
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Table 6.2.2-5 Distribution of Annual Wave Height Period and Probability
at Neighboring Waters

| 1) 1. 38 a4 17 i q o o 0o o o q o 125
5m

1 494 ad 71 6o 39 o q .1 1 o o o o q o 27.9
1.0m

1 2o a7 6q 29 4 o 4 9 o o o o o o 166
1.5m

| d A 24 sd 4 A | o o o o o q o 14.0
2.0m

3 0 A 20 49 9o 390 A o o o o o o o o 205
3.0m

| d d o 1o 29 14 | o o o o o q of 6.7
4.0m

o d . 1 4 8 | o d o o .o q o 14
5.0m

o o o .o i of .0 1 q o o o of .0 q 0 2
6.0m

of o o o d o o q 4 o4 o o o .o c1 0 1
B.0m

oo o o o o o o o o o o o o o o o 0
10.0m

o o o .o i of .0 q q4 4 4 o o o c1 0 0
12.0m

oo o o o o o o o o o o o o o o o 0
14.0m

o o o .o i of .0 q q4 4 o o o o c1 0 0
16.0m

oo o o o o o o o o o o o o o o o 0
18.0m

o . o o o o 0 q q o o 0o o o q o 0
20.0m

o o o .o i of .0 q q o o o of .0 q 0 .0
22.0m

o o o .o i of .0 q q4 o o o o o q 0 0
24.0m

oo o o o o o o o o o o o o o o o 0
26.0m

o d o o d o o q q4 o o o o o q 0 0
30.0m

o o o o o o o 4 4 o o o o o o o0 0
50.0m
Y1 1.6 5.7 8.9 20.§ 27.4] 23.0 9.0 2.5 8 2 .0 0] .0 .0 0 .0 100.0

Data Source: Year book of port meteorological observational data of 2013 (Taichung Port), Harbor and Marine "I'e}-:hnology
Center, September of 1999 to November of 2013.
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Table 6.2.2-6 Distribution of Annual Wave Height Period and Probability

at Neighboring Waters

Om

24 24 3 4 2 4 oA 4 1 1d 14 1f 126

s ed 4 A 3 1 21 A 1o a9 ';|| 1 21| 279
1.0m

sof 7 4 4 0 q q 14 4 4 16.6
1.5m

X I S K a4 4 S| a 4 4 140
2.0m

o4 of | K a4 a0 4 dq 4 4] 205
3.0m

39 24 4] o K a4 4 q o q4 4 o 67
4.0m

a1 8 o o 0 4 4 4 o o4 d 9 o 14
5.0m

1 IS I B 0 q 4 4 o o 4 9 4 2
6.0m

o o o . 0 K q q o o q o o 1
8.0m

dq o d o K q4 4 q o q4 d o 0
10.0m

o o o o K q d q o q4 d o 0
12.0m

d o o 0 a4 4 i 4 9 4 0
14.0m

d o d o 0 q 4 o o 4 9 4 0
16.0m

o o d o o K q q o o q K N 0
18.0m

o o o . 0 K q t o o q o o 0
20.0m

o o o . 0 K q 0 o o q K o 0
22.0m

o o o . 0 K q & o 0 q K o 0
24.0m

d o o o N q 4 4 o o 4 9 4 0
26.0m

d o o o 0 q 4 4 o o 4 9 4 0
30.0m

d o d o N K q K q o q4 4 o 0
50.0m
=Yii 31.9 36.1] 1.4 q 5 A .5 A 21 79 54 4.9 4.3 100.0

Data Source: Year book of port meteorological observational data of 2013 (Taichung Port), Harbor and

Technology Center, September of 1999 to November of 2013.
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Based on the research report conducted by DHI in 2016.06, the wind data
collected (1979.01.01~2015.12.31, total of 37 years) from the National Centers
for Environment Prediction (NCEP) through the Climate Forecast System
Reanalysis (CFSR), plus the wave time series data estimated from DHI Global
Wave Model (SWGWM), were used to analyze the extreme value of sea conditions
for neighboring P2 and its detailed positions are shown in figure 6.2.2-2.

(1) Extreme Value of Significant Wave Height (HmO) and Its Corresponding Peak
interval (TP)

After using Gumbel distribution, least square method and maximum annual
value, the estimate extreme value of wave height (HmO), are shown in table
6.2.2-7. Within which, the predicted values of 500 years interval were based
on the upper range values from the confidence interval and the corresponding
peak intervals (TP) are shown in table 6.2.2-8.

(2) Extreme Values of Maximum Independent Wave Height (Hmax) and Its
Corresponding Peak Interval (THmax)

The maximum extreme values of independent wave height (Hmax) estimated
by using the Gumbel distribution are shown in table 6.2.2-9 and the peak
intervals (THmax) that correspond to Hmax are shown in table 6.2.2-10.

(3) Maximum Extremely Value of Wave Crest Height(Cmax)

Use the largest wave crest height extremely value (Cmax, SWL) estimated by
Gumbel distribution at location P2, as shown in table 6.2.2-11.

(4) Relationship between Extreme Value of Significant Wave Height (HmO) and
the Wind Velocity at a Height of 10 Meters (U10).

Take out the annual maximum values of significant wave height (HmO) and
10 meters wind velocity (U10) from the data of year 37 (1979.01.01~

2015.12.31), as shown in table 6.2.2-12.

Furthermore, in order to understand the characteristics of waves near the project
zone, onsite monitoring were carried out from August 18, 2016 to March 18, 2017
(Observation of buoy 1 located 119.83°E, 24.20°N and buoy 2 located 119.59°E,
24.11°N, see figure 6.2.2-1 for details), through analysis and summarization, the
wave height distribution of ocean area close by the project zone are shown in table
6.2.2-13 ~ table 6.2.2-16. Based on the results, during observation period, 92.22
% of waves observed at buoy 1 had wave heights less than 4.5m, where 96.49% of
these had significant intervals less than 10 seconds and the highest frequency of
wave direction was NNE; observation of buoy 2 reveals that 92.28% of waves
observed were less than 4.5m, where 94.03% of these waves had significant
intervals less than 10 seconds and the highest frequency of wave direction was also
NNE.

56



Table 6.2.2-7 Hmo Extreme Value Under Each Regression Period (Position P2)

. Tr(years)
Hmo Estimation(m) 1 10 50 100 500
Best Estination 5.6 8.5 10.5 114 (13.4/15.6)*

Range(Confidence ] ~ ] _ )
interval 2.5-97.5%) 53-6 7.3-95 8.7-12 9.3-13.1 10.6 — 15.6

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms, Taiwan
Remark: 1. The results is based on the Gumbel distribution and the average sea condition of 3 hours
2. The number indicates mid-value/ upper limit value.

Table 6.2.2-8 Tr Extreme Value Under Each Regression Period (Position P2)

- Tr(years)
Estimation 1 10 50 100 500"
Best Estination 10.0 11.3 12.0 12.3 (12.9/13.6)*
Range
(Confidence 9.1-10.9 106-12.1 | 115-128 | 11.8-13.0 | 12.6-13.6
interval 5-95%)

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms, Taiwan
Remark: 1. The results is based on the Gumbel distribution and the average sea condition of 3 hours
2. The number indicates mid-value/ upper limit value.

Table 6.2.2-9 Hmax Extreme Value Under Each Regression Period (Position P2)

Short-term Tr(years)

Estimation 1 10 50 100 500
Forristall 10.3 15.5 19.1 20.6 (24.3/27.9)*
Rayleigh 11.4 17.1 21.1 22.9 (26.9/30.8)*

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms, Taiwan
Remark: 1. The results is based on the Gumbel distribution and the average sea condition of 3 hours
2. The number indicates mid-value/ upper limit value.

Table 6.2.2-10 THmax Extreme Value Under Each Regression Period
(Position P2)

. Tr(years)
Estimation 1 10 50 100 500*
Best Estination 9.0 10.2 10.8 11.1 (11.6/12.2)*
Range(Confidence
interval 5-95%6) 8.2-938 9.6-109 | 103-115 | 106-11.7 | 11.3-122

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms, Taiwan
Remark: 1. The results is based on the Gumbel distribution and the average sea condition of 3 hours
2. The number indicates mid-value/ upper limit value.

Table 6.2.2-11 Cnax Extreme Value Under Each Regression Period (Position

P2)
sl Tr(years)
- 1 10 50 100 500
Best Estination 6.3 9.6 11.9 12.9 (15.3/17.5)*

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms, Taiwan
Remark: 1. The results is based on the Gumbel distribution and the average sea condition of 3 hours
2. The number indicates mid-value/ upper limit value.
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Table 6.2.2-12 The Maximum values for Hmo and Uyo each year(1979 ~

2015)
Year Mg;(e\/génd Ma(>r<nl)-lmo Year Mg:)(evg/énd Ma():nl)-imo
(m/s) (m/s)

1979 21.5 51 1998 27.8 7.8
1980 21.1 55 1999 22.5 55
1981 22.0 5.6 2000 27.2 8.5
1982 25.0 6.2 2001 22.9 5.2
1983 21.7 5.2 2002 21.0 5.2
1984 21.9 5.3 2003 20.2 45
1985 23.2 59 2004 19.8 44
1986 32.5 10.6 2005 24.3 6.0
1987 28.3 8.5 2006 22.3 5.9
1988 21.2 4.8 2007 25.7 6.6
1989 22.1 5.0 2008 25.1 7.1
1990 22.0 5.1 2009 21.9 5.6
1991 25.5 7.0 2010 28.6 7.9
1992 21.8 5.2 2011 24.8 7.0
1993 22.2 5.3 2012 26.7 6.8
1994 24.5 5.8 2013 25.4 6.3
1995 20.6 5.8 2014 30.9 9.1
1996 25.2 7.2 2015 35.9 11.1
1997 20.5 4.8

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms, Taiwan
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Table 6.2.2-13 Table of Wave Height and Peak Period by Observation Buoy 1

Peak Period (sec)
Wave
. 0-1 | 12 | 2-3 | 3-4 4-5 56 6~7 7-8 8~9 9~10 10-11 11-12 12-13 13-14 14~15 >15 | Subtotal
Height (m)
0.0~0.5 - - 0.05 0.20 0.31 0.82 1.04 0.44 0.29 0.30 0.08 0.12 - - - - 3.65
0.5~1.0 - - 0.07 1.24 2.26 2.74 3.59 2.45 0.93 0.69 0.18 0.01 - - - - 14.15
1.0-15 - - - 017 1.68 253 3.39 1.90 0.65 0.40 021 0.05 - - - - 10.99
1.5-2.0 - - - - 0.16 151 3.92 322 0.80 0.23 0.14 0.07 - - 0.03 - 10.08
2.0~25 - - - - - 0.31 3.57 5.97 1.21 0.25 0.08 0.03 0.03 0.01 - 0.01 11.47
2.5~3.0 - - - - - 0.04 1.04 6.61 3.96 0.23 0.04 - - - - 0.01 11.94
3.0-35 - - - - - - 0.20 3.68 7.68 0.90 - - - - - - 12.45
35-4.0 - - - - - - - 0.74 731 2.06 0.09 - - - - - 10.21
4.0~4.5 - - - - - - - 0.14 3.47 3.35 0.30 - - - - 0.01 7.28
45~5.0 - - - - - - - - 1.20 2.69 0.63 0.03 - - - - 4.54
>5.0 - - - - - - - - 0.29 1.62 115 0.09 - - - 0.10 325
Subtotal - - 012 | 160 441 7.95 1675 | 2516 | 27.78 | 12.72 2.89 0.39 0.03 0.01 0.03 014 | 100.00
Data Source: Observation buoy 1, observation from 2016.08.18 to 2017.03.18.
Table 6.2.2-14Wave Height and Wave Direction of Observation Buoy 1
Wave Direction
Wa"‘(*n':)e'ght N NNE NE ENE E | ESE | SE | SSE | s SSW | sw WSW W WNW NW NNW | Subtotal
0.0~0.5 0.6 1.6 0.5 0.3 0 0.1 0.1 0.1 0.1 0.1 0.1 0 0 0 - 0.1 3.7
0.5~1.0 1.9 6.9 1.7 0.1 0 0 0.1 0.2 0.1 0.4 1.3 0.6 0.2 0.1 0.2 0.4 14.2
1.0~15 1.1 7.4 0.9 0 - 0 0 0 0.2 0.6 0.5 0 - 0.1 0 0.1 10.9
1.5~2.0 1.2 7.7 0.7 0 - - - 0 0.2 0.2 0.1 - - - - 0 10.1
2.0~2.5 1.3 9 1 - 0 - - - 0.1 0.1 - - - - - 0 11.5
2.5~3.0 0.4 10 1.4 - - - - - 0 0.1 - - - - - - 11.9
3.0~35 0.1 10 2.2 - - - - - 0 0.2 0 - - - - - 12.5
3.5~4.0 0 7.4 2.7 - - - - 0 0 0.1 0 - - - - - 10.2
4.0~45 - 4.4 2.7 0.1 - - 0.1 0 0 0 0 - - - - 0 7.3
45~5.0 - 2.5 1.8 0.1 0 0.1 0 - 0 0 - - - - - - 45
>5.0 - 1.4 1.6 0.1 0.1 0 0 - 0 - 0 - - 0 0 - 3.2
Subtotal 6.6 68.3 17.2 0.7 0.1 0.2 0.3 0.3 0.7 1.8 2 0.6 0.2 0.2 0.2 0.6 100

Data Source: Observation buoy 1, observation from 2016.08.18 to 2017.03.18.
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Table 6.2.2-15 Table of Wave Height and Peak Period by Observation Buoy 2

Peak Period (sec)

He\i/gﬁ;l?m) 0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8 8~9 9~10 10~11 11~12 12~13 13~14 14~15 >15 Subtotal
0.0~0.5 - - 0.47 0.59 0.74 0.84 0.43 0.3 0.12 0.19 0.3 0.03 0.03 0.02 0.02 4.08
0.5~1.0 - 0.08 1.23 1.96 3.2 3.81 2.24 1.22 0.72 0.39 0.15 - - - - 15
1.0-15 - - 0.32 2.28 3.12 4.33 1.62 1.01 0.61 0.42 0.05 - - - 0.03 13.79
1.5~2.0 - - - 0.13 1.57 3.86 2.73 0.72 0.19 0.27 0.08 - - - 0.03 9.58
2.0-25 - - - - 0.22 3.56 47 1.67 0.25 0.15 0.05 - - - - 10.6
2.5-3.0 - - - - 0.03 1.16 5.16 4.62 051 0.03 0.02 - 0.02 - 0.02 11.57
3.0~3.5 - - - - - 0.17 2.71 7.65 1.06 0.07 0.02 - - - - 11.68
3.5-4.0 - - - - - - 0.2 5.58 3.02 0.17 0.02 - - - - 8.99
4.0~4.5 - - - - - - 0.03 2.34 3.88 0.74 - - - - - 6.99
45~5.0 - - - - - - - 0.71 2.98 1.21 0.02 - - - - 4.92

>50 - - - - - - - 0.07 131 13 0.12 - - - - 28
Subtotal 0 0 0.08 2.02 4.96 8.88 17.73 19.82 25.89 14.65 4.94 0.83 0.03 0.05 0.02 0.1 100
Data Source: Pbservation buoy 2, observation 2016.08.18~2017.03.18.
Table 6.2.2-16Wave Height and Wave Direction of Observation Buoy 2
R
Wa"‘(en'j)e'ght N NNE NE ENE E ESE | SE | SSE s SSW | sw WSW W WNW NW NNW | Subtotal
0.0~05 0.4 1.9 0.7 0.2 0 0 0 0 - 0 0 0.2 0.2 0.2 0.2 0.1 4.1
0.5~1.0 1.1 7.1 2.4 0.1 0.1 0.1 0.1 0.1 0.1 0.4 0.8 1 0.4 0.4 0.3 0.5 15
1.0~15 0.6 8.1 3.2 0.1 0 0 0.1 0 0.2 0.7 0.5 0.2 0.1 - 0 0 13.8
1.5~2.0 0.5 7.1 1.7 - 0 0.1 - - 0 0.3 0 - - - - - 9.7
2.0~25 0.1 7 3.3 0 0.1 0 - - - 0.1 0 - - - - - 10.6
2.5~3.0 0 6.6 4.7 - 0 - - - 0.1 0.1 0.1 - - - - - 11.6
3.0~35 - 4.9 6.6 - - - - - 0 0.1 0.1 - - - - - 11.7
3.5~4.0 0 3.2 5.6 0.1 - - - - 0 - 0.1 - 0 - - - 9
4.0~45 - 1.3 5.7 - - - - - 0 0 0 - - - - - 7
4.5~5.0 - 0.8 4 0 - - - 0 - 0 - - - - - - 4.8
>5.0 - 0.2 25 - - - - - - 0 - - - - - - 2.7
Subtotal 2.7 48.2 40.4 0.5 0.2 0.2 0.2 0.1 0.4 1.7 1.6 1.4 0.7 0.6 0.5 0.6 100

Data Source: Pbservation buoy 2, observation 2016.08.18~2017.03.18.
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(iii)  Ocean Current

In order to understand the annual and seasonal ocean current velocity in areas
around the project zone, ocean current data observed between the period of
2003.08 ~ 2013.11 by observation pile (location as shown in figure 6.2.2-1)
belonging to MOTC’s Harbor and Marine Technology Center of the Institute
of Transportation, submerged at a depth of -25m under sea and 150 m off the
coast of breakwater pier head north of Taichung Harbor were collected. The
monthly, spring (March ~ May), summer (June ~ August), fall (September ~
November), winter (December ~ February) and annual current velocity
distribution of ocean regions around the project zone are shown in figures
6.2.2-5 ~ 6.2.2-6 and the combined probability distribution of current velocity
and direction for the entire year is depicted in table 6.2.2-17. Judging from
results of the analysis, the main direction of current flow in the project zone
for the entire year is NNW(19.3%), with an average current velocity of

41.7cm/sec and 248.3cm/sec of maximum current velocity observed.
According to the research conducted by DHI on June 2016, seasonal
circulation currents commonly found in Taiwan Strait are shown in figure
6.2.2-7 and the currently velocities and directions of each month are depicted
in figure 6.2.2-8. In addition, when referencing the 2010 document
“Tide-surge interaction intensified by the Taiwan Strait” published by
Wen-Zhou Zhang et al. in 2010, it explained that the maximum current
velocity offshore of Taichung Harbor were usually less than 1m/s.

In order to understand the characteristics of ocean currents near the project
zone, onsite investigations were carried out from August 18, 2016 to March 18,
2017 (location of observation shown in figure 6.2.2-1) and ocean current
distribution of nearby regions were analyzed and summarized based on the
data collected, as shown in figure 6.2.2-9. From the results, it is apparent that,
during observation, the value of current velocity at buoy 1 gets smaller as the
depth of water gets deeper and current direction were both NNE at the surface
(water depth of -2 ~ -3m) and median layer (water depth of -20 ~ -21m). When
the depth of water increases to -40 ~ -41m, the direction of ocean current
changed to primarily SW; observation of the direction of ocean current at buoy
2 were both NNE at the surface (water depth of -5.5 ~ -6.5m) and median
layer (water depth of -25.5 ~ -26.5m), but the direction turned to SSW at
deeper water levels (water depth of -45.5 ~ 46.5m).
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1-20cm/s 20-40cm/s 40-60cm/s 60-80cm/s >80cm/s
I | —— ——— E— | ——
TCX0 at Yearsi12 NO=5563(107%) TCXO at Years/01 NO=6397(107%) TCXO0 at Yearsii2 NO=5016(92%)
N N

TCXO0 at Yearsi09 NO=7646{106%) TCX0 at Years/10 NO=7413(111%) TCX0 atYears/11 NO=6850(106% )
N

Data Source: 2013 Harbor Weather Observational Yearly Report, Harbor and Marine Technology Center,
2003.08-2013.11

Figure 6.2.2-5 Monthly Wind Rose of Waters in the Vicinity of Project
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Site

1-20cmis 20-40cmis 40-860cm/s 60-80cmis >80cmis
=] | — —————— ] EE—]
TCXO0 at Years/Winter NO=16981(90%) TCXO0 at Years/Spring NO=18464(90%)

N

TCXO0 at Years/Autumn NO=21909(97%)

TCXO0 at Years/Year NO=80198(92%)

Data Source: 2013 Harbor Weather Observational Yearly Report, Harbor and Marine Technology Center,
2003.08-2013.11

Figure 6.2.2-6 Seasonal and Annual Wind Rose of Waters in the
Vicinity of Site
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Table 6.2.2-17 Joint Probability Distribution of Annual Flow Velocity
and Flow Direction of Waters in the Adjacent Waters of

Site
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Figure 6.2.2-7 Seasonal Change of Flow at Taiwan Straits

Month direction speed (knots)
Jan SH 0.5-1.7
Feb SW 0.4-0.6
Mar SW turns to NE 0.4-0.9
Apr NE 0.5-0.8
May NE 0.4-1.0
June NE 0.5=1.7
July NE 0.5-1.5
Aug NE 1.0-2.0
Sep NE 0.5-1,0
Oct W turns to Sk 0.3-0.8
Nov W turns to SW 0.2=0.5
Dec SW 0.5-1.0

Data Source: Metocean Data for Planning of Geophysical Survey and Design of Offshore Wind Farms, Taiwan

Figure 6.2.2-8 (Entering) Ocean Current of Taiwan Strait, its Flow
Velocity and Seasonal Change
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Figure 6.2.2-9 Wind Rose of Flow in the Vicinity of this Project
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Marine Water Quality

This project is located at the offshore area of Xianxi Township, Changhua County. In
accordance with “Marine Environment Classification and Marine Environmentla
Quality Standards” (26th December 2001, Offical Words 0081750), waters of this
project is classified as Class B Marine Water Body. As the results, the testing results of
marine water quality is analyzed by Class B Marine Water Quality Standard.

(i) EPA and Marine Water Quality Monitoring Results of Correlated Projetcs

(i)

Data of neighboring EPA and related marine water quality monitoring data are
shown as Table 6.2.2-18. Locations of monitoring stations are shown as Figure
6.2.2-10. Based on monitoring results from 2014 to second quarter of 2016, marine
water quality in the vicinity is complied with Class B Marine Water Quality
Statndards.

Monitoring Stations of On-Site Supplementary Survey

Wind farm site and 12 stations in the vicinity are in accordance with “Operational
Rules of Environmental Impact Assessment for Development”. Monitoring
locations are shown as Figure 6.2.2-10. From 2016 to 2017, 12 stations are selected
for 3 marine water supplementary surveys. Monitoring results are shown as Table
6.2.2-19-21. On 8th July 2017, 3 stations within common corridor have conducted

a supplementary survey in Lunwei Area, the location are shown as Figure 6.2.2-11
and results are shown as Table 6.2.2-22. Analyzed results are described as follows:

Based on results of 3 marine water surveys (Table 6.2.2-19 to 6.2.2-21), from
October of 2016 to January of 2017, water temperature ranges between 24.5°C and
28°C; pH value ranges from 8.0 to 8.2; Suspended solid ranges from 2.9 to
10.3mg/L; Do ranges from 5.1 to 7.1mg/L; BOD is less than 2.0mg/L; Ammonia
nitrogen ranges between 0.01 and 0.09mg/L; Coliform group is less than
<10~340CPU/100m. Salinity ranges between 32.5 and 34.3psu. Grease is less than
0.5mg/L. Transparency ranges between 3.5m and 6.0m. Regarding analysis of
nutrient, nitrate ranges between 0.03mg/L and 0.96mg/L; Nitrite ranges from ND
to 0.16mg/L; Orthophosphate ranges between ND and 0.197PO4s*mg/L; Silicate
ranges between 0.082 and 0.583mg SiOJ./L. With respect to heavy metal,
Chromium is less than 0.00025mg/L, Cadmium ranges between ND and
0.0003mg/L; Copper ranges between 0.0002 and 0.0023mg/L; Lead ranges from
ND to 0.0012mg/L; Zinc ranges between 0.0014 and 0.0137mg/L; Nickel ranges
between ND and 0026mg/L; Mercury is ND; Arsenic ranges from 0.0011 to
0.0031mg/L. Analysis results show testing items around offshore area of Changhua
County normal waters range.

According to marine water quality survey results in the Lunwei Area
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supplementary survey for common corridor (Table 6.2.2-22), in July of 2017, water
temperature ranges between 27.3 and 29.9°C; pH value ranges between 7.9 and 8.0;
Suspended solid ranges between 10.7 and 15.2mg/L; DO ranges from 7.2 to
7.6mg/L; BOD is below 2.0mg/L; Ammonia nitrogen is lower than 2.0mg/L;
Coliform group is less than 10CPU/100mL; Salinity ranges between 31.0psu and
32.7psu; Grease is lower than 0.5mg/L; Transparency ranges between 1.73m and
1.885m. Regarding nutrient, nitrate ranges between 1.37 and 1.68mg/L; Nitrite
ranges between ND and 0.04mg/L; Orthophosphate is below 0.061 PO43-mg/L;
Silicate is lower than 1.0 mgSiO2/L. With respect to heavy metal, Chromium is
lower than 0.005mg/L; Cadmium ranges between ND and 0.005mg/L; Copper
ranges from 0.0005mg/L to 0.0032mg/L; Lead ranges between 0.0005 and 0.0007;
Zinc ranges between 0.0013 and 0.0046mg/L; Nickel ranges between 0.0005 and
0.0007mg/L; Mercury is ND; Arsenic ranges between 0.0012mg/L and
0.0014mg/L. Analysis result show that testing items are within normal range.

Water Quality in Intertidal Zone

From 2016 to 2017, 7 stations are selected to conduct 3 water quality supplementary
surveys around impact area power transmission line at intertidal zone. Monitoring
results is shown as Table 6.2.2-22 to Table 6.2.2-25. On 8th July 2017, 3 stations are
selected to conduct a supplementary survey on common corridor. Monitoring results is
shown as Table 6.2.2-26. According to “Marine Environmental Classification and
Marine Environmental Quality Standards” (26th December of 2001, Official Words of
EPA 0081750), waters of this project is classified as Class B Marine Water Body. As
the results, the testing results of marine water quality is analyzed by Class B Marine
Water Quality Standard.

Based on water quality survey results in power transmission lines of intertidal zone (It is
shown as Table 6.2.2-23 to 6.2.2-25), from September to November of 2016, water
temperature ranges between 24.3°C and 30.4°C; pH value ranges between 7.9 and 8.1;
Suspended solid ranges between 20.4 to 183mg/L; DO ranges between 5.9 and 6.6
mg/L. BOD is less than 2.0mg/L; Ammonia nitrogen ranges between 0.02 and
0.15mg/L; Coliform group ranges between 10 and 350CPU/100mL. Salinity ranges
between 31.3 and 34.1psu. Grease is less than 0.5mg/L. Transparency ranges between
0.2 and 1.2m. With respect to nutrient, nitrate ranges between 0.15 and 0.66mg/L;
Nitrite ranges between ND and 0.3mg/L; Orthophosphate ranges between 0.02 and
0.176P0O43-mg/L. Silicate ranges between 0.128 and 0.378mgSiO2/L. With respect to
heavy metal, Chromium is less than 0.00025mg/L; Cadmium ranges between ND and
0.0001mg/L; Copper ranges between 0.0004 and 0.0023mg/L; Lead ranges between ND
and 0.0005mg/L; Zinc ranges between 0.0008 and 0.0086mg/L; Nickel ranges between
0.0002 and 0.0011mg/L; Mercury is ND; Arsenic ranges between 0.0011 and
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0.0029mg/L. Analysis results show testing items are within normal range.

Based on survey results of 3 intertidal water quality survey station at Lunwei Area
(Table 6.2.2-26), water temperature of all monitoring stations from October of 2016 to
January of 2017 ranges between 24.1 and 29°C. pH value ranges between 8.0 and 8.2.
Suspended solid ranges between 3.1 and 12.6mg/L. DO ranges from 5.0 to 7.8mg/L.
BOD is less than 2.0mg/L. Ammonia nitrogen ranges between 0.01 and 0.09mg/L.
Coliform group is between 10 and 90CPU/100mL. Salinity ranges between 32.6 and
34.7psu. Qil is less than 0.5mg/L. Transparency is between 3 and 10.5m. According to
analysis of nutrient, nitrate ranges between 0.06 and 0.99mg/L. Nitrigte ranges between
ND and 0.14mg/L. Orthophosphate ranges from ND to 0.53PO4*-mg/L. Orthosilicate
ranges from 0.092 to 0.552mgSiO./L. Based on heavy metal analysis, it shows that
chromium is less than 0.005mg/L. Cadmium is between ND and <0.0005mg/L. Copper
ranges between 0.0006 nad 0.0032mg/L. Lead ranges between 0.0005 and 0.0007mg/L.
Zinc ranges between 0.0013 and 0.0046mg/L. Nickel ranges between 0.0005 and
0.0007mg/L. Mercury is ND. Arsenic ranges between 0.0013 and 0.0046mg/L. The
analysis results shows monitoring items of all sampling station are within normal range.
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Figure 6.2.2-10 Location Map of EPA, Marine Water Quality, Intertidal
Water Quality and Marine Sediment Survey
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Figure 6.2.2-11 Marine Water Quality, Intertidal Zone Water Quality and
Location Map of Supplemenatry Survey of Marine
Sediment of Common Corridor
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Table 6.2.2-18 Monitoring Data of Marine Water Quality, EPA

Samp_ling Sampling Date Ten\i\éﬁ'z:ure Salinity|pH Value|Dissolved Oxygen|Suspended Solid|Chlorophyll a| Ammonia Nitrogen|Nitrate| Orthophosphate Nitrite|Silicate| Cadmium|{Chromium|Copper| Zinc Lead | Mercury
Station Year Month °C psu mg/L mg/L ug/L mg/L mg/L mg/L mg/L | mg/L | mg/L mg/L mg/L | mg/L | mg/L mg/L
o 105 11 26.4 325 8.2 6.6 7.2 — — — — — — | 0.00004 — 0.0006|0.0025 | 0.0002 | <0.0003
S 105 7 29.4 32.5 8.2 6.7 8.2 — — — — — — | 0.00002 — 0.0003|0.0016 | 0.0002 | <0.0003
E’_: 105 5 27.8 34.6 8.2 6.4 12.7 — — — — — — | 0.00004 — 0.0005|0.0017 | 0.0002 | <0.0003
s> 105 1 19.2 333 8.2 7.5 16.6 0.9 0.01 0.12 0.061 0.008 | 0.526 | 0.00003 | <0.001 |0.0003|0.0019| 0.0001 | <0.0003
g S 104 11 26.5 34 8.1 6.6 10.7 — — — — — — | 0.00002 — 0.0004|0.0014 | 0.0002 | <0.0003
g ?; 104 7 29.7 33.1 8 6.1 7.2 — — — — — — 1 0.00003 — 0.0003|0.0017 | 0.0001 | <0.0003
§ %3, 104 4 24.8 34.2 8.2 6.9 8.6 — — — — — — | 0.00002 — 0.0005|0.0053 | 0.0002 | <0.0003
=< 104 1 17.9 33 8.2 7.9 8.4 2.6 0.06 0.09 0.067 0.018| 0.52 | 0.00005 | <0.001 |0.0006| 0.001 | 0.0001 | <0.0003
=85 103 10 25.6 32.7 8.2 6.9 4 — — — — — — | 0.00002 — 0.0005|0.0023 | 0.0001 | <0.0003
g 103 8 30.2 33 8.1 6.7 4.4 — — — — — — | 0.00002 — 0.0003|0.0017 | 0.0001 | <0.0003
& 103 5 26.4 333 8.1 6.2 7 — — — — — — | 0.00002 — 0.0003|0.0013 | <0.0001 | <0.0003
- 103 1 21.2 33.7 8.1 6.9 5.6 0.7 0.03 0.12 0.03 0.019| 0.588 | 0.00003 | <0.001 |0.0003|0.0006 | <0.0001 | <0.0003
o 105 11 26.7 32.3 8.2 6.7 6.8 — — — — — — | 0.00007 — 0.0005|0.0017 | 0.0002 | <0.0003
S 105 7 29.6 30.8 8.2 6.5 10.1 — — — — — — | 0.00004 — 0.0003|0.0014 | 0.0001 | <0.0003
E’_: 105 5 27.9 345 8.2 6.4 15.3 — — — — — — | 0.00003 — 0.0005|0.0018 | 0.0002 | <0.0003
s> 105 1 18.3 33.1 8.2 7.6 23.2 15 0.01 0.15 0.072 0.01 | 0.64 | 0.00002 | <0.001 [0.0005|0.0036| 0.0001 | <0.0003
g S 104 11 26.2 33.6 8.1 6.7 16.2 — — — — — — | 0.00004 — 0.0005|0.0016 | 0.0001 | <0.0003
g ?; 104 7 29.5 333 8 6.1 8.2 — — — — — — | 0.00002 — 0.0003|0.0023 | 0.0003 | <0.0003
o B 104 4 24.5 34.3 8.2 6.9 11.2 — — — — — — | 0.00002 — 0.0004|0.0013 | 0.0002 | <0.0003
ié 104 1 17.6 33 8.2 7.9 234 2.1 0.08 0.09 0.081 0.021| 0.668 | 0.00003 | <0.001 |0.0005| 0.001 | 0.0001 | <0.0003
NS 103 10 25.3 33.1 8.2 6.8 6 — — — — — — | 0.00002 — 0.0005|0.0042 | 0.0002 | <0.0003
g 103 8 30.3 31.9 8.1 6.7 3.9 — — — — — — | 0.00002 — 0.0003|0.0022 | 0.0001 | <0.0003
& 103 5 26.4 33.7 8.1 6.3 7.9 — — — — — — | 0.00002 — 0.0003|0.0011 | 0.0001 | <0.0003
- 103 1 20.8 33.7 8.1 6.7 6.7 0.6 0.05 0.1 0.067 0.019| 0.548 | 0.00004 | <0.001 |0.0003|0.0014 | <0.0001 | <0.0003
o 105 11 26.6 32.8 8.2 6.6 12.8 — — — — — — | 0.00004 — 0.0005|0.0018 | 0.0002 | <0.0003
S 105 7 29.4 32.4 8.2 6.7 11.9 — — — — — — | 0.00005 — 0.0004|0.0018 | 0.0001 | <0.0003
E’_: 105 5 27.8 34.3 8.2 6.4 18.3 — — — — — — | 0.00003 — 0.0005|0.0023 | 0.0002 | <0.0003
s> 105 1 18.7 33.1 8.2 7.6 24.6 1.1 0.05 0.15 0.088 0.009 | 0.525 | 0.00002 | <0.001 |0.0005| 0.004 | 0.0001 | <0.0003
g E 104 11 25.7 33.1 8.1 6.8 10.7 — — — — — — | 0.00003 — 0.0004|0.0014 | 0.0001 | <0.0003
g o 104 7 29.4 33.8 8.1 6.2 124 — — — — — — | 0.00002 — 0.0004|0.0026 | 0.0002 | <0.0003
o B 104 4 24.1 33.7 8.1 7.1 16.4 — — — — — — | 0.00003 — 0.0006|0.0028 | 0.0001 | <0.0003
ié 104 1 17.7 33.2 8.2 7.9 13.8 25 0.06 0.08 0.075 0.019| 0.532 | 0.00002 | <0.001 |0.0005| 0.001 | 0.0001 | <0.0003
®Ss 103 10 25.2 324 8.1 6.8 13.2 — — — — — — | 0.00004 — 0.001 | 0.0058| 0.0001 | <0.0003
g 103 8 30.8 31.9 8.1 6.7 3.8 — — — — — — | 0.00006 — 0.001 | 0.0006 | <0.0001 | <0.0003
& 103 5 26.1 33.8 8.1 6.2 14.7 — — — — — — | 0.00002 — 0.0004|0.0013 | 0.0001 | <0.0003
- 103 1 211 33.9 8.1 7.3 4.5 0.5 0.02 0.12 0.07 0.018| 0.572 | 0.00006 | <0.001 |0.0002|0.0009| 0.0001 | <0.0003
Class B Marine Water Body Quality Standard — — 7.5~8.5 — — — — — — — — 0.01 0.05 0.03 0.5 0.1 0.002

Data Source: Environmental Protection Agency, Executive Yuan, Environmental Water Quality Information.
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Table 6.2.2-19First Marine Water Quality Monitoring Results of This Site

Suspended

Water

Sampling Coliform Bacteria | Transparency | *"G0i™ | oty | Chromium | Cadmium | Copper | - Lead Zinc | Nickel |Mercury | pH Arsenic | Nitrate | Nitrite | Ammonia Nitrogen | Orthophosphate | Salinity |~ Silicate Do | oil | BoD

Station CPU/100mL m mg/L °C mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L — mg/L | mg/L | mg/L mg/L PO.Smg/L | psu | mgSiO./L | mg/L | mg/L |mg/L
12-1 Up <10 5 5.2 27.6 | <0.00025| ND |0.0007| ND |0.0025|0.0006| ND 8.1 |0.0009| 0.10 | 0.02 0.03 0.013 328 0.120 6.3 | <05 |<2.0
12-1 Mid <10 - 74 27.6 | <0.00025 | 0.0001 | 0.0005| ND |0.0043|0.0005| ND 8.1 |0.0009| 0.13 | ND 0.03 ND 328 0.206 6.1 | <05 |<2.0
12-1 Low <10 - 8.0 274 | <0.00025 | 0.0001 | 0.0004 | ND |0.0041|0.0005| ND 8.2 |0.0010| 0.12 | 0.02 0.04 0.017 329 0.110 6.2 | <05 |<2.0
12-2 Up <10 5 9.2 27.6 | <0.00025 | 0.0001 | 0.0003| ND |0.0035|0.0004| ND 8.1 |0.0007 | 0.09 | 0.02 0.03 ND 331 0.241 54 | <05 |<2.0
12-2 Mid <10 - 5.6 27.6 |<0.00025| ND |0.0001| ND |0.0018 |0.0003| ND 8.1 |0.0007| 0.11 | 0.02 0.02 0.018 332 0.213 54 | <05 |<2.0
12-2 Low <10 - 7.0 27.6 | <0.00025 | 0.0001 | 0.0004| ND |0.0030|0.0005| ND 8.2 |0.0010| 0.06 | 0.02 0.04 0.013 332 0.144 51 | <05 |<2.0
12-3 Up <10 10.5 42 28.5 <0.00025 | ND |0.0003|0.0005|0.0020| ND ND 8.2 0.0014| 0.11 | ND 0.03 0.050 34.4 0.141 6.6 | <0.5 [<2.0
12-3 Mid <10 — 34 28.3 <0.00025| ND |0.0009| ND |0.0017| ND ND 8.2 0.0012| 0.15 | ND 0.04 0.054 34.5 0.114 6.6 | <0.5 [<2.0
12-3 Low <10 — 42 28.2 <0.00025 | ND |0.0003|0.0004 |0.0031|0.0003| ND 8.2 0.0011| 0.22 | ND 0.03 0.062 34.7 0.155 6.5 | <0.5 [<2.0
12-4 Up <10 10.2 3.7 28.5 <0.00025 | ND |0.0003|0.0004 |0.0036|0.0002| ND 8.2 |0.0009| 0.12 | ND 0.02 0.057 34.4 0.096 6.4 | <0.5 [<2.0
12-4 Mid 10 — 4.6 28.4 <0.00025| ND |0.0004| ND |0.0032|0.0003| ND 8.2 |0.0012| 0.19 | ND 0.05 0.056 34.6 0.100 6.6 | <0.5 [<2.0
12-4 Low <10 — 37 28.4 <0.00025| ND |0.0003| ND |0.0037|0.0002| ND 8.2 |0.0011| 0.32 | ND 0.04 0.056 34.6 0.152 6.6 | <0.5 [<2.0
12-5 Up <10 5.0 8 28.0 |<0.00025 | 0.0001 | 0.0007 | 0.0005 | 0.0036 | 0.0004 | ND 8.1 |0.0017| 0.11 | ND 0.03 0.018 337 0.227 57 | <05 |<2.0
12-5 Mid <10 6.2 27.8 | <0.00025 | 0.0001 | 0.0008 | 0.0003 | 0.0040 | 0.0005| ND 8.1 |0.0017 | 0.09 | 0.02 0.04 ND 337 0.307 56 | <05 |<2.0
12-5 Low <10 5.8 27.7 | <0.00025 | 0.0001 | 0.0006 | 0.0003 | 0.0032 | 0.0004 | ND 8.1 |0.0016| 0.11 | ND 0.03 ND 3338 0.310 56 | <05 |<2.0
12-6 Up 25 5.0 74 29.0 [<0.00025| ND |0.0006| ND |0.0044|0.0004| ND 8.1 |0.0021| 0.05 | ND 0.04 0.033 327 0.103 5.8 | <05 |<2.0
12-6 Mid 30 - 6.5 28.9 <0.00025 | 0.0001 | 0.0009 | ND |0.0037 |0.0006 | ND 8.1 |0.0017| 0.16 | ND 0.03 0.010 3238 0.110 5.8 | <05 |<2.0
12-6 Low 30 - 6.8 28.9 <0.00025 | ND |0.0006| ND |0.00110.0002| ND 8.1 |0.0016| 0.16 | ND 0.02 0.013 3238 0.248 56 | <05 |<2.0
12-7 Up <10 7.0 5.2 28.8 <0.00025 | ND 0.003 |0.0003 | 0.0026 | 0.0002 | ND 8.1 0.0012 | 0.08 | ND 0.03 0.054 34.4 0.100 6.5 | <0.5 [<2.0
12-7 Mid <10 — 5.1 28.3 <0.00025| ND |0.0011|0.0003 |0.0061|0.0002| ND 8.2 0.0010| 0.41 | ND 0.01 0.45 34.5 0.107 6.5 | <0.5 [<2.0
12-7 Low 20 — 5.4 28.1 <0.00025| ND |0.0005| ND |0.0033| ND ND 8.1 0.0010| 0.18 | ND 0.02 0.53 34.4 0.141 6.5 | <0.5 [<2.0
12-8 Up <10 5.0 54 28.9 <0.00025 | ND |0.0012|0.0004 |0.0035|0.0009| ND 8.1 0.0024 | 0.08 | ND 0.04 ND 329 0.110 5.1 | <05 [<2.0
12-8 Mid <10 — 43 28.9 <0.00025| ND |0.0009| ND |0.0040|0.0004| ND 8.1 0.0020 | 0.05 | ND 0.08 0.019 329 0.313 5.1 | <05 |[<2.0
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Sampling Coliform Bacteria | Transparency Suss’ﬁ?ged Ten‘q’"’)ztr‘;ure Chromium | Cadmium | Copper | Lead Zinc | Nickel |Mercury| pH Arsenic | Nitrate | Nitrite | Ammonia Nitrogen | Orthophosphate | Salinity |  Silicate po | oil |BoD

Station CPU/100mL m mg/L °C mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L - mg/L | mg/L | mg/L mg/L PO/ mg/L | psu | mgSiOz/L | mg/L | mg/L |mg/L
12-8 Low <10 - 7.6 28.8 [<0.00025| ND |0.0008| ND |0.00310.0004| ND 8.1 |0.0018| 0.05 | ND 0.05 ND 329 | 0.338 5.1 | <05 |<2.0
12-9 Up <10 5.0 54 28.3 [<0.00025| ND |0.0007| ND |0.0075|0.0004| ND 8.0 |0.0022| 0.21 | ND 0.05 ND 335 | 0.307 6.0 | <0.5|<2.0
12-9 Mid <10 - 7.0 28.2 |<0.00025| ND |0.0007 |0.0003|0.0049 | 0.0006 | ND 8.0 |0.0017| 0.13 | ND 0.09 0.012 335 | 0313 59 | <05 |<2.0
12-9 Low <10 - 5.3 28.1 |<0.00025 | 0.0002 | 0.0006 | 0.0010 | 0.0055 | 0.0006 | ND 8.1 |0.0014| 0.14 | 0.02 0.03 ND 336 | 0535 5.7 | <0.5|<2.0
12-10 Up 10 4.0 5.8 27.6 | <0.00025 | 0.0001 | 0.0005| ND |0.0015|0.0005| ND 8.1 |0.0016| 0.23 | 0.14 0.03 0.019 334 | 0.092 5.1 | <05 |<2.0
12-10 Mid <10 - 7.0 27.5 | <0.00025 | 0.0001 | 0.0006 | 0.0003 | 0.0025 | 0.0008 | ND 8.1 |0.0014| 0.35|0.13 0.04 0.130 334 | 0.103 5.1 | <05 |<2.0
12-10 Low <10 — 7.6 27.4 <0.00025 | 0.0001 | 0.0006 | ND |0.0048|0.0009| ND 8.1 0.0016 | 0.28 | 0.13 0.03 0.115 335 0.248 5.0 |<0.5|<20
12-11 Up 15 5.0 7.1 27.6 <0.00025 | ND |0.0009 |0.0004 |0.0038|0.0012| ND 8.1 0.0018| 0.29 | 0.13 0.02 0.039 333 0.286 5.8 | <0.5|<2.0
12-11 Mid <10 — 7.0 27.5 <0.00025 | 0.0001 | 0.0008 | 0.0003 | 0.0039 | 0.0009 | ND 8.1 0.0016 | 0.38 | 0.13 0.03 0.129 335 0.303 5.1 | <0.5|<2.0
12-11 Low 15 — 6.8 27.4 <0.00025 | 0.0003 | 0.0010 | 0.0011 | 0.0074 | 0.0011| ND 8.1 0.0017| 0.50 | 0.14 0.04 0.136 335 0.300 5.1 | <0.5|<2.0
12-12 Up <10 3.0 10.8 28.8 <0.00025 | 0.0001 | 0.0009 | ND |0.0013|0.0009| ND 8.1 0.0008 | 0.014 | 0.02 0.03 ND 33.6 0.300 5.6 |<0.5|<20
12-12 Mid <10 — 6.4 28.6 <0.00025 | 0.0001 | 0.0006 | 0.0004 | 0.0060 | 0.0004 | ND 8.1 0.0016 | 0.018| 0.02 0.03 ND 337 0.535 5.3 | <0.5|<2.0
12-12 Low <10 - 12.6 28.6 | <0.00025 | 0.0001 | 0.0004 | 0.0005 | 0.0052 | 0.0005| ND 8.1 |0.0019| 0.07 | 0.02 0.03 ND 33.7 | 0552 54 | <05 |<2.0
Class B Marine

Water Body - - - - - 0.01 | 0.03 01 05 — 10002 |75~85| 005 | — - - - - - 50 | — | 30
Quality Standard

Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 003), the
survey is conducted on 20" Oct. 2016.
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Table 6.2.2-20 Second Marine Water Quality Monitoring Results of This Site

Sampling %%L'Ig'fir: Transparency Susé%el?éied Ter‘n/\[’;‘r‘;'mre Chromium |cadmium| Copper | Lead | Zinc | Nickel | Mercury pH Arsenic | Nitrate | Nitrite '?‘\mpgcég:]a Orthophosphate | Salinity | Silicate | DO | Oil |BOD
Station CPU/100mL m mg/L °C mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L — mg/L | mg/L | mg/L mg/L PO, mg/L psu mgSiO,/L |mg/L {mg/L [mg/L
12-1 Up 25 5.0 5.1 27.1 <0.00025 | ND |0.0008 | ND |0.0034[0.0019| ND 8.1 0.0018 | 0.44 | 0.02 0.02 0.149 334 0.231 6.2 | <0.5(<2.0
12-1 Mid <10 — 6.2 27.0 <0.00025 | ND |0.0008 | ND |0.0039(0.0018| ND 8.1 0.0013 | 0.44 | 0.02 0.02 0.146 335 0.349 6.0 [ <0.5|<2.0
12-1 Low <10 — 5.3 27.0 <0.00025 | ND |0.0008 | ND ]0.0039[0.0018| ND 8.1 0.0015 | 042 | 0.02 0.03 0.147 335 0.328 6.1 |<0.5|<2.0
12-2 Up 15 5.0 5.5 27.1 <0.00025 | ND |0.0007 | ND |0.0050|0.0011| ND 8.1 0.0016 | 0.50 | 0.02 0.02 0.142 33.6 0.168 6.1 |<0.5[<2.0
12-2 Mid <10 — 5.6 26.9 <0.00025 | ND |0.0007 | ND |0.0047{0.0010| ND 8.1 0.0016 | 0.55 | 0.02 0.03 0.146 33.7 0.300 5.8 [<0.5|<2.0
12-2 Low <10 — 4.4 26.8 <0.00025 | ND |0.0007 | ND |0.0048|0.0010| ND 8.1 0.0015 | 0.46 | 0.02 0.04 0.150 33.6 0.248 5.8 |<0.5|<2.0
12-3 Up 35 4.0 5.8 24.4 <0.00025 | ND |0.0004 | ND | 0.034 [0.0005| ND 8.2 0.0013 | 0.22 | 0.04 0.02 0.131 33.6 0.085 7.4 |<05(<2.0
12-3 Mid 1.1E+02 — 4.8 245 <0.00025 | ND |0.0003| ND | 0.027 [0.0004| ND 8.2 0.0012 | 0.17 | 0.03 0.04 0.041 33.6 0.167 7.4 |<05|<2.0
12-3 Low 25 — 4.3 24.4 0.0004 ND [0.0004 | ND | 0.031 |0.0004| ND 8.1 0.0012 | 0.20 | 0.04 0.02 0.134 33.7 0.089 7.2 |<05|<2.0
12-4 Up 3.1E+02 4.0 5.3 245 <0.00025 | ND |0.0005| ND |0.0034|0.0004| ND 8.1 0.0013 | 0.22 | 0.03 0.02 0.128 33.7 0.109 7.6 |<05[<2.0
12-4 Mid 4.1E+02 — 6.3 24.4 <0.00025 | ND |0.0004 | ND |0.0034|0.0004| ND 8.2 0.0013 | 0.20 | 0.03 0.02 0.135 33.6 0.143 75 |<05|<2.0
12-4 Low 2.9E+02 — 5.2 24.3 <0.00025 | ND |0.0003 | ND |0.0026 |0.0003| ND 8.2 0.0013 | 0.10 | 0.04 0.04 0.053 33.7 0.201 7.7 |<05|<2.0
12-5 Up 2.9E+02 4.0 8.3 245 <0.00025 | ND | 0.0004 | 0.0004 | 0.0065 |0.0006| ND 8.1 0.0011 | 0.17 | 0.02 0.03 0.136 33.7 0.150 7.8 |<0.5(<2.0
12-5 Mid 3.3E+02 — 6.1 24.5 <0.00025 | ND |0.0003| ND |0.0038|0.0004| ND 8.1 0.0011 | 0.17 | 0.02 0.03 0.137 33.7 0.099 7.4 |<05|<2.0
12-5 Low 1.0E+02 — 9.4 24.4 <0.00025 | ND | 0.0004 | 0.0003|0.0055|0.0006| ND 8.1 0.0010 | 0.17 | 0.02 0.03 ND 33.7 0.177 7.4 |<05|<2.0
12-6 Up 2.4E+02 4.0 6.2 24.6 <0.00025 | ND | 0.0004 | 0.0003|0.0055|0.0006| ND 8.1 0.0011 | 0.16 | 0.03 0.02 0.130 33.6 0.099 7.6 |<05(<2.0
12-6 Mid 4.2E+02 — 6.7 24.4 <0.00025 | ND |0.0004 | ND |0.0050(0.0004| ND 8.1 0.0011 | 0.06 | 0.02 0.02 0.139 33.7 0.146 7.6 |<0.5|<2.0
12-6 Low 1.6E+02 — 8.4 24.3 <0.00025 | ND | 0.0006 | 0.0003|0.0050|0.0005| ND 8.1 0.0011 | 0.07 | 0.02 0.03 0.136 33.8 0.146 7.4 |<05|<2.0
12-7 Up 1.9E+02 4.0 7.8 24.2 <0.00025 | ND |0.0004 | ND |0.0034|0.0003|] ND 8.1 0.0013 | 0.19 | 0.03 0.02 0.052 33.6 0.133 7.8 |<0.5[<2.0
12-7 Mid 20 — 8.2 24.1 <0.00025 | 0.0001| 0.0009 | ND |0.0074[0.0041| ND 8.1 0.0012 | 0.21 | 0.04 0.03 0.128 33.7 0.133 7.7 |<05|<2.0
12-7 Low 15 — 11.0 24.1 <0.00025 | 0.0001 | 0.0005 | 0.0003 | 0.0055 [0.0004| ND 8.1 0.0012 | 0.22 | 0.04 0.04 0.134 33.7 0.150 7.6 |<0.5|<2.0
12-8 Up 3.0E+02 4.0 6.5 24.4 <0.00025 | ND |0.0004 | ND |0.0053|0.0007| ND 8.1 0.0011 | 0.27 | 0.02 0.05 0.138 33.7 0.156 7.8 |<0.5[<2.0
12-8 Mid 4.3E+02 — 8.2 24.3 0.0004 ND | 0.0002 | 0.0003 | 0.0055]0.0005| ND 8.1 0.0011 | 0.26 | 0.02 0.03 0.037 33.8 0.099 75 |<05|<2.0
12-8 Low 4.1E+02 — 7.7 24.3 <0.00025 | ND | 0.0003 | 0.0006 | 0.0049 [0.0004| ND 8.1 0.0011 | 0.21 | 0.02 0.04 0.138 33.8 0.133 7.4 |<05|<2.0
12-9 Up 1.7E+02 35 74 24.7 <0.00025 | ND | 0.0004 | 0.0003|0.0060 |0.0004| ND 8.1 0.0011 | 0.17 | 0.04 0.04 0.129 33.6 0.201 7.4 |<05(<2.0
12-9 Mid 2.3E+02 — 6.1 24.7 <0.00025 | ND |0.0004 | ND |0.0097[0.0007| ND 8.1 0.0012 | 0.18 | 0.04 0.02 0.132 33.6 0.150 7.2 |<05|<2.0
12-9 Low 1.9E+02 — 5.9 24.6 <0.00025 | ND | 0.0004 | 0.0003|0.0064 [0.0006| ND 8.1 0.0012 | 0.17 | 0.04 0.05 0.123 33.7 0.099 7.2 |<05|<2.0
12-10 Up 30 35 6.2 24.8 <0.00025 | ND |0.0005| ND |0.0086|0.0007| ND 8.1 0.0012 | 0.21 | 0.04 0.04 0.119 33.1 0.190 7.2 |<05(<2.0
12-10 Mid 30 — 7.3 24.7 <0.00025 | ND |0.0004 | ND |0.0039(0.0004| ND 8.1 0.0012 | 0.25 | 0.04 0.03 0.137 33.2 0.217 7.1 |<0.5|<2.0
12-10 Low 2.5E+02 — 4.6 24.7 <0.00025 | ND |0.0004 | ND |0.0046|0.0004| ND 8.1 0.0008 | 0.04 | 0.02 0.02 0.140 33.2 0.123 7.0 |<0.5|<2.0
12-11 Up 2.5E+02 4.0 5.1 24.6 0.0003 ND | 0.0005 | 0.0004 | 0.0097 | 0.0006 | ND 8.2 0.0011 | 0.28 | 0.03 0.05 0.129 33.6 0.146 7.8 |<0.5[<2.0
12-11 Mid 2.8E+02 — 8.8 24.5 0.0004 ND | 0.0005| ND |0.0081]|0.0005| ND 8.2 0.0010 | 0.28 | 0.03 0.05 0.133 33.6 0.146 7.7 |<05|<2.0
12-11 Low 3.4E+02 — 6.8 24.4 <0.00025 | ND |0.0005| ND |0.0086|0.0007| ND 8.2 0.0012 | 0.32 | 0.03 0.04 0.131 33.7 0.170 7.7 |<05|<2.0
12-12 Up 90 35 8.2 24.9 <0.00025 | ND |0.0008 | ND |0.0045|0.0007| ND 8.1 0.0011 | 0.19 | 0.04 0.06 0.128 32.6 0.123 6.9 |<05[<2.0
12-12 Mid 1.8E+02 — 6.8 24.8 <0.00025 | ND |0.0004 | ND |0.0049[0.0008| ND 8.1 0.0011 | 0.23 | 0.02 0.06 ND 32.7 0.190 6.8 | <0.5|<2.0
12-12 Low 4.7E+02 — 8.5 24.7 <0.00025 | ND |0.0003 | ND |0.0052|0.0004| ND 8.1 0.0011 | ND ND 0.04 ND 32.6 0.201 6.8 | <0.5|<2.0
Class B Marine
Water Body - - - - - 0.01 | 0.03 0.1 0.5 - 0.002 |7.5~85| 0.05 - - - - - - 50| — | 3.0
Quality Standard

Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 003), sampling
stations 12-5 and 12-11 are conducted on 15th November 2016, the remaining are conducted on 11th December 2016.
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Table 6.2.2-21 Second Marine Water Quality Monitoring Results of This Site

sampling Station CSQE?J!.Z Transparency | Suspended Solid Ten‘%’)?gmre Chromium| Cadmium |Copper| Lead | Zinc |Nickel|Mercury| pH |Arsenic|Nitrate|Nitrite '?‘\lr?t?gggina Orthophosphate|Salinity| Silicate | DO | Oil | BOD
cPu/toomL|  m mg/L °C mg/L mgl | mg/l | mg/L [ mgl | mg/L | mglL - mg/l | mo/L | mg/L mg/L PO mg/L psu_ | mgSioa/L | mg/L | mg/L | mg/L

12-1 Up 15 5.0 51 27.2 | <0.00025| ND [0.0012| ND |0.0106/0.0003| ND 8.2 (0.0014| 0.98 | 0.07 0.07 0.136 33.6 | 0238 | 6.1 | <0.5 <20
12-1 Mid <10 - 3.1 27.2 | <0.00025| ND [0.0009| ND |0.0098|0.0003| ND 8.2 [0.0014| 0.99 | 0.08 0.04 0.143 33.8 | 0278 | 58 | <0.5 | <20
12-1 Low 15 - 6.4 26.8 |<0.00025| ND [0.0009| ND |0.0096|0.0003| ND 8.2 (0.0014| 0.81 | 0.08 0.03 0.126 33.8 | 0.150 | 54 | <05 |<20
12-2 Up 10 5.5 4.4 27.0 |<0.00025| ND |0.0013|0.0005|0.0124|0.0004| ND 82 |0.0015| 0.81 | 0.08 0.08 0.131 338 | 0217 | 59 |<05|<2.0
12-2 Mid 10 - 6.4 27.0 | <0.00025 | 0.0006 {0.0017|0.0008|0.0094|0.0008| ND 82 |0.0015| 0.84 | 0.08 0.08 0.129 340 | 0238 | 5.7 | <05 <20
12-2 Low 20 - 5.0 26.9 | <0.00025 | 0.0002 {0.0013|0.0004]|0.0104|0.0005| ND 82 |0.0013| 0.87 | 0.08 0.07 0.134 339 | 0201 | 54 | <05 <20
12-3 Up <10 6.5 4.4 26.9 |<0.00025| ND [0.0013| ND |0.0004| ND ND 82 |0.0027| 0.52 | 0.02 0.02 0.135 345 | 0347 | 6.1 | <05 <20
12-3 Mid <10 - 4.8 26.9 |<0.00025| ND [0.00080.0004|0.0005| ND ND 82 |0.0024| 0.53 | 0.02 0.02 0.141 345 | 0272 | 6.1 | <05 <2.0
12-3 Low <10 - 4.6 26.8 |<0.00025| ND [0.00060.0003|0.0003| ND ND 82 |0.0025| 0.53 | 0.02 0.02 0.129 346 | 0206 | 5.7 | <0.5|<2.0
12-4 Up <10 6.5 8.0 26.7 |<0.00025| ND [0.0005| ND |0.0039|0.0005 ND 8.2 [0.0024| 0.55 | 0.01 0.03 0.134 344 | 0320 | 6.0 | <05 |<20
12-4 Mid 10 - 6.3 26.7 | <0.00025| ND [0.0008|0.0003|0.0058|0.0005 ND 8.2 [0.0025| 0.55 | 0.01 0.02 0.133 344 | 0268 | 59 | <05 | <20
12-4 Low 10 - 7.1 26.6 |<0.00025| ND [0.0005|0.0003]|0.0029|0.0005 ND 8.2 [0.0034| 0.60 | 0.01 0.02 0.141 344 | 0285 | 58 | <05 |<20
12-5 Up 10 5.0 5.7 27.4 | <0.00025| ND [0.0005| ND |0.0031|0.0003| ND 8.1 [0.0020| 0.56 | 0.01 0.02 0.135 33.6 | 0.189 | 57 | <05 | <20
12-5 Mid 20 - 6.2 27.3 | <0.00025| ND [0.0004| ND |0.0028|0.0003| ND 8.1 [0.0023| 0.57 | 0.01 0.02 0.137 33.7 | 0251 | 54 | <05 |<20
12-5 Low <10 - 6.1 27.3 | <0.00025 | 0.0001 {0.0005| ND |0.0030|0.0003| ND 8.1 [0.0021| 0.58 | 0.01 0.02 0.135 33.7 | 0303 | 54 | <05 <20
12-6 Up <10 55 3.7 27.2 | <0.00025| ND |(0.0006| ND |0.0027|0.0004| ND 81 |0.0019| 0.54 | 0.01 0.02 0.134 330 | 0285 | 56 | <05 <20
12-6 Mid 20 - 5.0 27.2 | <0.00025| ND |(0.0016| ND |0.0029|0.0004| ND 8.1 |[0.0020| 0.59 | 0.02 0.02 0.135 331 | 0272 | 55 | <05 <2.0
12-6 Low 25 - 5.4 27.2 | <0.00025| ND |(0.0005| ND |0.0057|0.0004| ND 8.1 |[0.0020| 0.58 | 0.02 0.02 0.134 332 | 0320 | 53 | <05 <20
12-7 Up <10 6.0 6.0 26.7 |<0.00025| ND |(0.0005| ND |0.0024|0.0003| ND 8.1 |[0.0027| 0.55 | 0.02 0.02 0.141 345 | 0220 | 6.0 | <05 <2.0
12-7 Mid 20 - 5.4 26.7 |<0.00025| ND (0.0004| ND |0.0032|0.0004| ND 81 |[0.0025| 0.53 | 0.01 0.03 0.137 345 | 0175 | 59 | <05 <20
12-7 Low <10 - 74 26.6 |<0.00025| ND [0.0004| ND |0.0032|0.0004| ND 82 |0.0026| 0.52 | 0.01 0.02 0.133 346 | 0137 | 58 | <05 <20
12-8 Up 10 5.0 4.3 27.3 0.0003 ND [0.0005| ND |0.0029|0.0003| ND 8.1 [0.0025| 0.52 | 0.01 0.02 0.130 331 | 0175 | 55 | <05 | <20
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Coliform | water . . . - . ... | Ammonia s .
sampling Station Bacteria | Transparency | Suspended Solid .o oo oo e Chromium| Cadmium |Copper| Lead | Zinc [Nickel|Mercury| pH [Arsenic|Nitrate|Nitrite Nitrogen Orthophosphate [Salinity| Silicate | DO | Oil |BOD
CPU/L00mL m mg/L °C mg/L mgL | mglL | mg/L | mgl | mg/L | mg/L — mg/L | mglL | mgiL mg/L PO mglL psu_ | mgSiOz/L | mgiL | mg/L | mg/L
12-8 Mid <10 - 6.2 27.2 | <0.00025| ND |0.0007(0.0006|0.0039{0.0008] ND 8.1 |0.0020| 0.66 | 0.01 0.02 0.137 330 | 0285 | 53 |<05]|<2.0
12-8 Low <10 - 55 27.1 |<0.00025 | 0.0001 |0.0006 [0.0004|0.0040{0.0008] ND 8.1 |0.0020| 0.61 | 0.01 0.02 0.135 332 | 0292 | 5.2 | <05 |<2.0
12-9 Up 20 5.5 4.2 27.1 |<0.00025| ND |(0.0006| ND |0.0026(0.0003] ND 8.1 |0.0021| 0.56 | 0.01 0.02 0.139 333 | 0.230 | 6.0 | <05 | <2.0
12-9 Mid <10 — 6.2 27.1 |<0.00025| ND |(0.0007| ND |0.0030({0.0004] ND 8.1 |0.0021| 0.64 | 0.01 0.02 0.129 333 | 0.268 | 6.0 | <0.5 | <2.0
12-9 Low <10 — 6.6 26.9 |[<0.00025| ND |[0.0006| ND |0.0028(0.0004] ND 8.1 |0.0021| 0.55 | 0.02 0.03 0.138 333 | 0285 | 5.8 | <05 | <2.0
12-10 Up 35 5.0 5.7 27.2 |<0.00025| ND (0.0006| ND |0.0028(0.0004] ND 8.1 |0.0022| 0.52 | 0.01 0.02 0.134 335 | 0.175 | 53 | <05 | <2.0
12-10 Mid <10 — 5.8 27.1 |<0.00025| ND |(0.0006| ND |0.0029(0.0004] ND 8.1 |0.0022| 0.53 | 0.01 0.02 0.135 335 | 0.268 | 5.2 | <05 |<2.0
12-10 Low 20 — 51 27.0 0.0003 |<0.0001|0.0006| ND |0.0019(0.0003| ND 8.1 |0.0024| 0.51 | 0.02 0.02 0.135 336 | 0.137 | 5.1 | <05 |<2.0
12-11 Up 20 5.0 4.9 27.2 | <0.00025| ND |0.0007(0.0013|0.0062({0.0011| ND 8.1 |0.0020| 0.54 | 0.01 0.02 0.128 334 | 0320 | 59 |<05|<2.0
12-11 Mid 15 - 5.8 27.1 |<0.00025| ND |0.0010(0.0003|0.0066{0.0006] ND 8.1 |0.0019| 0.59 | 0.01 0.02 0.124 335 | 0.175 | 59 | <05 |<2.0
12-11 Low 10 - 4.0 27.0 |[<0.00025| ND |0.0010( ND |0.0057{0.0005| ND 8.1 |0.0021| 0.52 | 0.01 0.02 0.127 33.7 | 0.175 | 56 | <05 |<2.0
12-12 Up 20 4.0 3.6 274 |<0.00025| ND |0.0006(0.0005|0.0039{0.0005| ND 8.1 |0.0025| 0.55 | 0.02 0.02 0.128 334 | 0216 | 5.6 | <05 ]|<2.0
12-12 Mid 20 - 48 27.3 | <0.00025| ND |0.0008(0.0005|0.0050{0.0007| ND 8.1 |0.0021| 0.59 | 0.02 0.02 0.137 335 | 0282 | 54 |<05]|<2.0
12-12 Low <10 - 3.6 27.2 | <0.00025| ND |0.0007(0.0004|0.0078{0.0005| ND 8.1 |0.0021| 0.52 | 0.02 0.02 0.134 335 | 0258 | 5.3 | <0.5]|<2.0

Class B Marine

Water Body - - - - - 001 | 003 | 01 | 05 | — | 0002 |75~85 005 | — | — - - - - | 50| — |30

Quality Standard

Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 003),
sampling stations 12-5 and 12-11 are conducted on 15th November 2016, the remaining are conducted on 11 December 2016.
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Table 6.2.2-22 Supplementary Marine Water Monitoring Results on Common Corridor in Lunwei Area

Coliform Suspended Water . . . . Mercury
Sampling Station Bacteria_|'2"PANY] " spiig Temperature Chromium) Cadmium) Coper |~ Lead Zinc | Nickel pH Arsenic_|Nitrate |Nitrite | Ammonia Arsenic _|Nitrate _|Nitrite
CPU/100mL m mg/L °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L — mg/L mg/L mg/L mg/L  |POmg/L| psu |mgSiOz/L| mg/L mg/L mg/L
M-N1(Surface) <10 1.85 10.7 294 <0.005 ND [0.0006 | <0.0005|0.0027 | <0.0005| ND 8.0 |[0.0014| 1.37 ND <0.1 | <0.061 |32.7| <1.0 7.6 <0.5 <2.0
M-N1(Middle Layer) <10 - 141 28.1 <0.005 |<0.0005|0.0006| 0.0007 [0.0042|<0.0005| ND 8.0 |0.0014| 1.43 | <0.03 | <0.1 | <0.061 |32.7 <1.0 7.6 <05 <2.0
M-N1(Bottom) <10 - 12.2 27.3 <0.005 ND |0.0012|<0.0005|0.0036| 0.0006 ND 8.0 |0.0014| 154 |<0.03 | <0.1 | <0.061 |32.7 <1.0 75 <05 <2.0
M-N2(Surface) <10 1.78 131 29.3 <0.005 ND |0.0032|<0.0005|0.0023| 0.0005 ND 7.9 ]0.0013| 154 | <0.03 | <0.1 | <0.061 |314| <1.0 7.3 <05 <2.0
M-N2(Middle Layer) <10 - 11.2 29.3 <0.005 ND |0.0006|<0.0005|0.0026|<0.0005| ND 7.9 ]0.0013| 1.63 | <0.03 | <0.1 | <0.061 |314| <1.0 7.3 <05 <2.0
M-N2(Bottom) <10 - 12.9 28.9 <0.005 ND |0.0005|<0.0005|0.0013| 0.0006 ND 79 10.0014| 149 |<0.03 | <0.1 | <0.061 |314| <10 7.3 <05 <2.0
M-N3(Surface) <10 1.73 15.2 29.9 <0.005 ND |0.0010|<0.0005|0.0036| 0.0007 ND 7.9 ]0.0013| 1.56 | <0.03 | <0.1 | <0.061 |31.0f <1.0 7.2 <05 <2.0
M-N3(Middle Layer) <10 - 12.7 29.7 <0.005 ND [0.0015| 0.0006 |0.0042|<0.0005| ND 7.9 |0.0012| 158 | <0.03| <0.1 | <0.061 |31.0/ <1.0 7.2 <0.5 <2.0
M-N3(Bottom) <10 - 14.2 294 <0.005 ND [0.0010 | <0.0005|0.0046 | <0.0005| ND 7.9 (0.0014| 1.68 0.04 <0.1 | <0.061 |31.1| <1.0 7.2 <0.5 <2.0

Class B Marine

Water Body - - - - - 0.01 0.03 0.1 0.5 - 0.002 [7.5~8.5| 0.05 - - - - - - 5.0 - 3.0

Quality Standard

Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 164).
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Table 6.2.2-23 First Intertidal Zone Water Quality Monitoring Results

Coliform

Suspended

Water

Ammonia

sampling Station Bacteria Transparency Solid | Temperature Chromium [ Cadmium | Copper | Lead Zinc | Nickel | Mercury pH  |Arsenic|Nitrate | Nitrite Nitrogen Orthophosphate | Salinity | Silicate | DO Oil (BOD
CPU/100mL m mg/L °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L — mg/L | mg/L | mg/L | mg/L PO+ mg/L psu |mgSiO2/L| mg/L | mg/L |mg/L
Intertidal Zone -1-Up 100 1.2 33.6 29.6 |<0.00025| ND | 0.0004 |0.0003 |0.0013|0.0003| ND 8.1 |0.0012| 0.18 | 0.01 | 0.14 0.049 339 | 0284 | 6.3 | <05 (<20
Intertidal Zone -1-Low 150 — 20.4 29.6 |<0.00025| ND | 0.0004 | ND |[0.0016|0.0003| ND 8.1 |0.0012| 0.18 | 0.02 | 0.09 0.042 339 | 0249 | 64 | <05 (<20
Intertidal Zone -2-Up 95 1.0 21.6 29.6  |<0.00025| 0.0001 | 0.0007 |0.0003 |0.0012 | 0.0003| ND 8.1 |0.0021| 0.21 | ND | 0.08 0.044 340 | 0228 | 6.3 | <05 [<2.0
Intertidal Zone -2-Low 90 — 23.9 29.5 |<0.00025| 0.0001 | 0.0005 |0.0003 | 0.0014 | 0.0002| ND 8.1 |0.0011| 0.15 | ND | 0.08 0.071 340 | 0312 | 6.6 | <05 |<2.0
Intertidal Zone -3-Up 55 1 54.8 30.3 |<0.00025| 0.0001 | 0.0004 | ND |[0.0021|0.0006 | ND 8.1 |0.0021| 0.36 | 0.0l | 0.11 0.050 341 | 0346 | 6.4 |<05 (<20
Intertidal Zone -3-Low 55 - 28.8 30.1 |<0.00025| 0.0001 | 0.0005 |0.0003 |0.0012 | 0.0007 | ND 8.1 |0.0013| 0.20 | 0.01 | 0.11 0.073 340 | 0218 | 6.2 | <05 [<2.0
Intertidal Zone -4-Up 35 0.7 106.0 30.0 |<0.00025| ND |0.0006 | ND |0.0011|0.0007| ND 8.1 |0.0021| 0.26 | ND | 0.08 0.055 341 | 0259 | 6.5 |<05 (<20
Intertidal Zone -4-Low 35 - 83.6 30.1 |<0.00025| ND | 0.0005 |0.0004 |0.0011|0.0003| ND 8.1 |0.0013| 0.28 | 0.0l | 0.11 0.028 340 | 0200 | 6.3 |<0.5 [<2.0
Intertidal Zone -5-Up 35 0.5 183.0 30.0 |<0.00025| ND |0.0006 | ND |[0.0011|0.0003| ND 8.1 |0.0021| 0.34 | 0.01 | 0.10 0.051 338 | 0190 | 6.1 |<05 |<2.0
Intertidal Zone -5-Low 55 - 174.0 30.4 |<0.00025| ND | 0.0005 |0.0003 |0.0009 |0.0003| ND 8.1 |0.0029| 0.27 | 0.0l | 0.11 0.092 338 | 0246 | 6.3 | <05 [<2.0
Intertidal Zone -6-Up 75 0.5 120.0 29.9 |<0.00025| 0.0001 | 0.0012 | ND |0.0008 | 0.0003| ND 8.0 |0.0022| 0.29 | 0.02 | 0.10 0.067 335 | 0253 | 6.2 | <05 [<2.0
Intertidal Zone -6-Low 350 — 139.0 29.8 |<0.00025| 0.0001 | 0.0006 |0.0002 | 0.0010 | 0.0004| ND 8.0 |0.0013| 0.36 | 0.01 | 0.13 0.064 336 | 0218 | 6.1 | <05 |<2.0
Intertidal Zone -7-Up 250 0.5 145.0 29.6  |<0.00025| 0.0001 | 0.0006 |0.0003 | 0.0019 | 0.0006 | ND 8.1 [0.0012| 0.44 | 0.01 | 0.10 0.076 332 | 0190 | 6.3 |<05 |<2.0
Intertidal Zone -7-Low 90 — 143.0 29.6  |<0.00025| 0.0001 | 0.0013 | ND |[0.0028 | 0.0007 | ND 8.1 |0.0018| 0.47 | 0.02 | 0.15 0.061 329 | 0128 | 5.9 [<05 (<20
Class B Marine
Water Body - — — — — 0.01 0.03 0.1 0.5 — 0.002 |7.5~85| 0.05 | — — - - — — 50| — |30

Quality Standard

Data Source: Based on statistical survey results, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 003). It is conducted

on 5th September 2016.
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Table 6.2.2-24 Second Intertidal Zone Water Quality Monitoring Results

Coliform

Water

Ammonia

Sampling Station Bacteria | Trensparency | Suspended | oo | Chromium | Cadmium| Copper | Lead | Zinc | Nickel |Mercury| pH | Arsenic | Nitrate Nitrite Nitrogen | O"thophosphate| Salinity | Silicate Do | oil |BOD
CPU/100mL m mg/L °C mg/L mg/l | mglL | mglL | mgL | mg/l | mglL - mg/l | mglL mg/L mg/L POSmgIL | psu | mgSiOZL | mg/lL | mg/lL |mg/L
Intertidal Zone -1-Up 35 0.9 62.2 28.3 [<0.00025| ND [0.0005| ND [0.0049(0.0002| ND 8.0 [0.0019| 0.53 0.30 0.05 0.107 319 | 0298 | 6.2 |[<05|<2.0
Intertidal Zone -1-Low 10 — 60.0 28.6 <0.00025| ND |0.0008 |0.0003|0.0086|0.0004| ND 8.0 |(0.0017| 0.66 0.29 0.03 0.093 319 0.264 6.1 | <0.5 |<2.0
Intertidal Zone -2-Up 20 0.8 25.0 28.5 <0.00025 |0.0001 | 0.0007 {0.0003 | 0.0043|0.0003| ND 8.0 |(0.0017| 0.56 0.25 0.05 0.118 32.0 0.281 6.2 | <0.5 |<2.0
Intertidal Zone -2-Low 45 - 24.7 284 [<0.00025| ND [0.0007| ND [0.0074|0.0004| ND 8.0 [0.0018| 0.57 0.24 0.05 0.121 319 | 0250 | 6.2 [<05|<2.0
Intertidal Zone -3-Up 130 0.8 29.8 28.1 [<0.00025 (0.0001 |0.0008 |0.0005 | 0.0054 |0.0004 | ND 7.9 (0.0019| 0.54 0.28 0.05 0.124 31.3| 0233 | 6.3 [<05|<2.0
Intertidal Zone -3-Low 50 — 22.9 28.0 <0.00025 |0.0001 | 0.0007 {0.0004 | 0.0047|0.0005| ND 8.0 |(0.0019( 0.58 0.28 0.03 0.120 318 0.129 6.2 | <0.5 |<2.0
Intertidal Zone -4-Up <10 0.6 50.6 28.2 <0.00025 |0.0001 | 0.0007 {0.0003 | 0.0034|0.0003| ND 8.0 |(0.0018( 0.63 0.28 0.05 0.097 31.8 0.271 6.2 | <0.5 |<2.0
Intertidal Zone -4-Low 10 — 63.3 28.2 <0.00025 |0.0001 | 0.0005 {0.0003 | 0.0016 | 0.0004 | ND 8.0 |(0.0019( 0.63 0.27 0.04 0.159 31.8 0.378 6.2 | <0.5 |<2.0
Intertidal Zone -5-Up <10 05 40.7 28.3 [<0.00025 |0.0001 |0.0006 | 0.0004 [ 0.0022 | 0.0005| ND 8.0 [0.0016| 0.56 0.27 0.05 0.096 319 | 0298 | 6.2 [<05|<2.0
Intertidal Zone -5-Low 20 - 34.7 28.1 [<0.00025 (0.0001 |0.0007 |0.0005 | 0.0058 |0.0003 | ND 8.0 [0.0018| 0.55 0.25 0.05 0.102 31.8 | 0271 | 6.3 [<05|<2.0
Intertidal Zone -6-Up 65 0.5 40.9 28.6 <0.00025| ND |0.0006| ND |0.0057|0.0003| ND 8.0 |(0.0019( 0.54 0.27 0.04 0.097 31.8 0.215 6.2 | <0.5 |<2.0
Intertidal Zone -6-Low 15 — 37.9 28.4 <000025 |0.0001 | 0.0009 | 0.0004 | 0.0058|0.0003| ND 8.0 |(0.0019( 0.59 0.28 0.03 0.122 31.8 0.236 6.1 | <0.5 |<2.0
Intertidal Zone -7-Up <10 0.5 61.5 28.5 <0.00025| ND |0.0009 [0.0004|0.0026|0.0005| ND 8.0 |(0.0017| 0.54 0.28 0.05 0.111 32.0 0.354 6.1 | <0.5 |<2.0
Intertidal Zone -7-:Low 20 - 59.0 28.2 [<0.00025 (0.0001 0.0014 [ 0.0003 | 0.0045 |0.0005| ND 8.0 [0.0017| 0.64 0.27 0.03 0.110 319 | 0195 | 6.1 [<05|<2.0
Class B Marine
Water Body - - - - - 0.01 | 003 | 01 0.5 — 10.002 |7.5~8.5| 0.05 - - - - - - 50 | — |30

Quality Standard

Data Source: Based on statistical survey results, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 003). It is conducted
on 6th November 2016.
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Table 6.2.2-25 Third Intertidal Zone Water Quality Monitoring Results

Sampling Station (I;(;I(;Ig:ir: Transparency Suss%el?éjed Ten\i\éﬁ'z:ure Chromium|Cadmium|Copper|Lead| Zinc |Nickel|Mercury| pH [Arsenic|Nitrate|Nitrite ";‘\mrrggg:]a Orthophosphate|(Salinity| Silicate | DO | Oil |BOD
CPU/100mL m mg/L °C mg/L mg/L | mg/L |mg/L| mg/L | mg/L | mg/L — mg/L | mg/L | mg/L | mg/L PO, mg/L psu  |mgSiO,/L|{mg/L|mg/L |mg/L
Intertidal Zone -1-Up 120 0.2 88.0 24.5 <0.00025 ND 0.0023| ND |0.0012|0.0011| ND 8.0 [0.0013| 0.30 | 0.09 0.04 0.176 33.3 0.247 | 6.0 [<0.5]|<2.0
Intertidal Zone -1-Low 45 — 92.7 24.4 <0.00025 ND 0.0010| ND (0.0015|0.0010| ND 8.0 |0.0013| 0.32 | 0.10 0.04 0.160 33.2 0.257 | 6.0 [<0.5|<2.0
Intertidal Zone -2-Up 40 0.2 62.0 24.7 <0.00025 ND 0.0008| ND |0.0011]|0.0011| ND 8.1 (0.0013)| 0.37 | 0.11 0.03 0.129 334 0321 | 59 [<05]<2.0
Intertidal Zone -2-Low 35 — 76.8 24.5 <0.00025 ND 0.0007 | ND (0.0010|0.0009| ND 8.0 |0.0013| 0.36 | 0.11 0.06 0.116 33.5 0.291 | 6.0 [<0.5|<2.0
Intertidal Zone -3-Up 240 0.3 517 24.5 <0.00025 | ND |0.0007| ND |0.0009/0.0010| ND 8.0 |0.0013| 0.37 | 0.11 | 0.05 0.131 332 | 0.260 | 6.1 |<0.5|<2.0
Intertidal Zone -3-Low 190 — 63.7 24.6 <0.00025| ND |0.0006| ND |0.0015/0.0010] ND 8.0 |0.0014| 0.37 | 0.10 | 0.07 0.145 331 | 0.233 | 6.0 |<05|<2.0
Intertidal Zone -4-Up 110 0.2 37.2 245 <0.00025 | ND |0.0008| ND |0.0014/0.0009| ND 8.0 |0.0017| 041 | 0.10 | 0.05 0.134 332 | 0.253 | 6.1 |<0.5|<2.0
Intertidal Zone -4-Low 140 — 734 24.3 <0.00025| ND |0.0007| ND |0.0014|0.0009] ND 8.0 |0.0014| 041 | 0.09 | 0.02 0.141 333 | 0335 | 6.1 |<05|<20
Intertidal Zone -5-Up 65 0.3 36.3 24.6 <0.00025 | 0.0001 |0.0007| ND |0.0015/0.0010| ND 81 |0.0014| 044 | 0.10 | 0.09 0.139 33.0 | 0.297 | 6.0 |<0.5|<2.0
Intertidal Zone -5-Low 170 — 30.2 24.7 <0.00025 ND 0.0006 | ND (0.0012|0.0009| ND 8.0 |0.0016| 0.42 | 0.09 0.06 0.118 33.1 0.193 | 6.1 [<0.5|<2.0
Intertidal Zone -6-Up 25 0.3 64.7 24.8 <0.00025 ND 0.0006 | ND |0.0021|0.0009| ND 8.0 [0.0014| 0.30 | 0.08 0.06 0.120 335 0.297 | 64 [<05]<2.0
Intertidal Zone -6-Low 55 — 41.6 24.9 <0.00025 ND 0.0007| ND (0.0013|0.0009| ND 8.0 |0.0015| 0.42 | 0.08 0.05 0.163 33.5 0.341 | 6.4 [<0.5|<2.0
Intertidal Zone -7-Up 140 0.2 47.2 25.1 <0.00025 ND 0.0006 | ND |0.0011]|0.0008| ND 8.1 |0.0013| 0.41 | 0.09 0.02 0.128 334 0.233 | 59 [<05]<2.0
Intertidal Zone -7-:Low 70 — 52.9 25.3 <0.00025 ND 0.0006 | ND (0.0011|0.0009| ND 8.1 |0.0014| 0.49 | 0.13 0.05 0.153 33.5 0.260 | 5.9 [<0.5|<2.0
Class B Marine
Water Body — — — — — 0.01 003 [ 01| 05 — 0.002 |7.5~8.5| 0.05 — — — — — — 50| — |30
Quality Standard
Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 164).
Tabvle 6.2.2-26 Supplementary Marine Water Monitoring Results on Common Corridor in Lunwei Area
Sampling Station (éc;lggir;'n Transparency SUSS%EI?(?Ed Terx\ézgure Chromium|Cadmium|Copper| Lead | Zinc | Nickel [Mercury| pH |Arsenic|Nitrate|Nitrite /?\\Ir?tr;;cag:]a Orthophosphate|Salinity| Silicate | DO | Oil [BOD
CPU/100mL m mg/L °C mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L — mg/L | mg/L | mg/L | mg/L PO, mg/L psu  |mgSiO,/L|mg/L|{mg/L|mg/L
IT-N1(Surface) 1.4x10° 0.32 375 317 <0.005 ND  |0.0047 | <0.0005 | 0.0235 | <0.0005 | ND 7.7 10.0022| 242 | 035 | 0.12 0.064 184 <10 |58 |<05|<2.0
IT-N1(Bottom) 8.5x102 — 337 313 <0.005 ND |0.0039 | <0.0005 |0.0282 | 0.0005 | ND 7.7 10.0019| 2.24 | 034 | 013 0.061 184 <1.0 |58 |<05|<2.0
IT-N2(Surface) 2.2x10° 0.33 36.6 31.6 <0.005 ND  |0.0049 | <0.0005 | 0.0259 | <0.0005 | ND 7.7 10.0019| 2.30 | 0.34 | 0.14 0.086 184 <10 |58 |<05|<2.0
IT-N2(Bottom) 1.5x10° — 354 315 <0.005 ND |0.0057 | <0.0005 | 0.0204 | <0.0005 | ND 7.7 ]0.0021| 235 | 036 | 0.14 0.068 184 <10 |58 [<05]|<2.0
IT-N3(Surface) 9.5x10? 0.37 315 315 <0.005 ND  |0.0051 | <0.0005 | 0.0165 | <0.0005 | ND 7.7 10.0022| 248 | 0.34 | 0.12 0.074 18.5 <10 |58 |<05|<2.0
IT-N3(Bottom) 6.5x102 — 33.0 31.4 <0.005 ND 0.0058 | 0.0006 (0.0395| 0.0005 | ND 7.7 (0.0020| 2.42 | 0.34 0.12 0.080 18.5 <1.0 5.8 |<0.5(<2.0
Class B Marine
Water Body - - - - - 0.01 0.03 01 05 - 0.002 |7.5~85| 0.05 - - - - - - 50| — | 3.0
Quality Standard

Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey (Accreditation Number by EPA: 164).
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IV. Marine Sediment

According to wind farm and 12 stations in the vicinity of Operational Rules of
Environmental Impact Assessment for Development, monitoring locatiosn are shown as
Figure 6.2.2-10. Supplementary surveys of marine sediment are conducted at October
and November of 2016. As environmental standards of marine sediment is yet to be
established, it is referred to marine sediment standards of National Ocean and
Atmosphere Administration,NOAA, it is listed in Table 6.2.2-27. As TEL indicates
chemical substances is less than this value, it will not cause any harm to creatures.

From survey results of 2 sediment surveys, heavy metal content of bottom mud is
shown as Table 6.2.2-28 and 6.2.2-29. There are no special high values for all heavy
metal, and PEL are not exceeded.

3 supplementary surveys were conducted on 8th July 2017 regarding common corridor
of Lunwei Area, heavy metal of sediment is shown as Table 6.2.2-30. Based on survey
results, heavy metal content of monitoring stations M-N1, M-N2 and M-N3 do not
exceed PEL.

Table 6.2.2-27 Marine Sediment Regulations of National Oceanic and
Atmospheric Administration (NOAA)

ltem TerZf/r;(I)l(c_ir Eflf;aCt Effect(l;;nl?)e-Low PTS\?::)II?PESCt Rangfﬁ/(lzé dian
(ERM)
Arsenic 7.24 8.2 41.6 70
Cadmium 0.7 1.2 4.2 9.6
Chromium 52.3 81 160 370
Copper 18.7 34 108 270
Lead 30.2 46.7 112 218
Mercury 0.13 0.15 0.7 0.71
Nickel 15.9 20.9 42.8 51.6
Zinc 124 150 271 410

Remarks: Unit: mg/kg Dry Weight

Data Source: National Ocean and Atmosphere Administration,NOAA
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Table 6.2.2-28 First Marine Sediment Monitoring Results (20th October

2016)
Sampling Station Cadmium |Chromium| Copper Nickel Lead Zinc Mercury | Arsenic
mg/Kg mg/Kg mg/kg mg/kg mg/kg mg/kg mg/Kg mg/kg
15-1 ND 17.5 5.18 19.2 9.40 56.7 ND 12.4
15-2 ND 18.6 5.11 21.5 11.0 62.8 ND 13.0
15-3 ND 26.4 3.12 25.9 29.2 79.5 ND 84.6
15-4 ND 25.8 3.68 25.3 24.2 80.2 ND 62.5
15-5 ND 25.5 10.0 23.7 14.1 715 ND 9.43
15-6 ND 26.5 10.1 24.5 14.1 73.6 ND 9.71
15-7 ND 26.2 4.14 24.8 20.1 80.1 ND 48.4
15-8 ND 23.7 12.9 27.1 17.4 82.6 ND 10.6
15-9 ND 18.7 571 20.9 10.1 62.4 ND 10.1
15-10 ND 28.5 10.4 26.4 15.4 80.0 ND 9.21
15-11 ND 17.3 5.74 18.8 9.49 58.1 ND 9.77
15-12 ND 20.3 5.56 24.0 11.4 70.8 ND 9.15

Remarks: Sampling dates of 15-3, 15-4 and 15-7 is 1st of September 2016. Date of other sampling station is 15th November 2016.
Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey
(Accreditation Number by EPA: 003).

Table 6.2.2-29 Second Marine Sediment Monitoring Results

Sampling Station Cadmium |Chromium| Copper Nickel Lead Zinc Mercurty | Arsenic
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

15-1 ND 25.9 8.36 21.2 25.4 73.3 ND 16.7
15-2 ND 24.6 9.44 19.7 25.9 76.5 ND 18.2
15-3 ND 25.2 12.5 26.0 17.6 82.6 ND 81.0
15-4 ND 21.3 8.94 15.8 19.1 99.0 ND 59.4
15-5 ND 15.9 6.87 11.9 14.2 73.7 ND 9.18
15-6 ND 19.6 9.76 20.3 13.3 63.0 ND 10.6
15-7 ND 26.1 8.85 21.0 14.2 83.7 ND 411
15-8 ND 19.0 6.96 15.4 9.71 63.9 ND 9.13
15-9 ND 19.2 11.5 18.9 13.5 70.5 ND 10.6
15-10 ND 13.4 6.06 10.1 12.1 61.6 ND 7.03
15-11 ND 15.8 6.91 12.0 14.0 73.5 ND 8.73
15-12 ND 10.4 5.16 8.00 9.53 475 ND 6.99

Remarks: Sampling dates of 15-3-15-2 is 15th November 2016; Sampling dates of 15-1 and 15-2 is 11th December 2016.
Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey
(Accreditation Number by EPA: 003).

Table 6.2.2-30 Supplementary Marine Sediment Monitoring Results on
Common Corridor in Lunwei Area

Sampling Station Cadmium |Chromium| Copper Nickel Lead Zinc Mercury | Arsenic
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

M-N1 <0.505 21.1 10.5 18.0 18.3 78.8 ND 12.0
M-N2 <0.505 19.7 8.01 19.1 15.9 67.2 ND 10.5
M-N3 <0.505 21.5 8.23 16.2 18.7 64.8 ND 10.6

Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is assigned by on-site survey
(Accreditation Number by EPA: 164).
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6.2.3 Air Quality

Terrestrial facility of this project includes construction roads and power transmission
line, encompassing Xianxi Township and Lukang Township. According to “Air Pollution
Control Zone of Municipal and County (City)” promulgated by Environmental Protection
Administration, Executive Yuan and results of Environmental Protection Bureau
Changhua County, air pollution sources including particulate maters (PM10), Ozone (03),
sulphur dioxide (SO2), nitrogen dioxide (NO2) and carbon monoxide (CO) are
complaince with Class Il Air Pollution Control Region; Based on Official Letter
1050061014 promulgated by Environmental Protection Administration, since 1st January
2017, particulate matters (PM2.5) is designated as Class Il Air Pollution Control Zone.
Shalu, Xianxi and Erlin monitoring stations and on-site supplementary monitoring stations
are located in the vicinity of site, the statistical results is shown as follows:

V. Monitoring Results of EPA

The locations of Changhua City, Xianxi and Erlin monitoirng stations which
constructed by Environmental Protection Administration are shown as Figure 6.2.3-1.
The monitoring statistical analysis from 2014 to 2016 is shown as Table 6.2.3-1:

(i) Particulate Matter (PMo)

It 1s defined as particulate matter with diameter below 10um, it is also known as
floating dust. Fugitive dust, waste gas emitted by cars, open buring and
construction are the major sources of these particulate matters. The average of
Shalu Station ranges between 25 and 74 pg/m3; Xianxi Station ranges between 25
and 80 pg/m3; Erlin Station ranges between 28 and 88 pg/m3.

(if) Particulate Matter (PM2.5)

It is defined as particulate matter with diameter below 2.5um. Buring is the major
source of these substances, such as fossil fuels and industrial emission, exhaust gas
of mobile source. The value of Shalu Staion ranges between 8 and 42 pg/m3.
Xianxi Station ranges from 11pg/m3 to 46 pg/m3 and Erlin Station ranges from 11
to 49 nug/m3.

(iii)  Suphur Dioxide (SO2)

Sulphur dioxide is an colorless gas with irritaing ordour. The mean monthly value
of Shalu Station ranges from 2.3ppb to 4.2ppb. For Xianxi Station, it ranges from
2.3ppb to 4.8ppb.

(iv) Nitrogen Dioxide (NO)

Nitrogen dioxide is an brown irritating gaseous. The major source is burning fuels,
manufacture emission and emission of transporation, The mean value per month of
Shalu Station is from 9.61 to 19.50ppb. Xianxi Station ranges from 5.26 to
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VI.

(v)

(vi)

18.11ppb. For Erlin Station, it ranges between 5.16 and 15.26ppb.
Carbon Monoxide (CO)

Carbon monoxide is an asphyxiating, colorless and ordourless gas. It is mainly
attributable to burning of fuels, process emissions and wastegas emission of
transporation vehicle. Value per month of Shalu ranges from 0.22ppm to 0.48ppm.
For Xianxi Station, it ranges from 0.18ppm to 0.47ppm. The value of Erlin Station
per month ranges between 0.14 and 0.43ppm.

Ozone (O3)

Ozone is existed in nature. It protects from the excessive ultralight entering
atmosphere. During manucfacturing and using process of fixed pollution source
and mobile pollution source, emission of Nox and Volatile Organic Compounds
(VOC) will form ozone after phtochemical reaction by sunlight. This artificial
ozone has strong oxidizing power which has stimulating and siccation effect on
eyes, nose and membrane of throat. Thus, it has negative impact on plants as well.
In summer and fall (from June to August), Taiwan is affected by Pacific
subtropical high, southwesterly flow and typhoon. Southwesterly flow and typhoon
are followed with high wind speed and covective airwave which will speed up the
dispersion and cleansing of pollutants. Pacific subtropical high is followed with
downstream air, thus, wind speed is slower and stabler. This results in
photochemical reaction which causes deterioration of ozone air quality. Monthly
value of Shalu Station ranges between 19.2ppb and 43.2ppb; Xianxi Stationranges
between 18.1ppb and 42.8ppb; Erlin Station ranges between 17.5ppb and 42.7ppb.

On-Site Supplementary Monitoring Station

In the light of “ Operational Rules of Environmental Impact Assessment for

Development”, air quality survey shall be conducted in the vicinity of terrestrial
development site. From Ausgut to November of 2016, 3 on-site supplemnetary air

quality surveys were conducted in total. The location of surveys includes Tianbao
Temple, Wugqi Fishery Harbor, Lukang Industrial Park, Putian Temple, Fushun

Temple and housing of Fubao Village. The monitoring stations are shown as Flgure
6.2.3-1; Survey results is shown as Table 6.2.3-2 to 5. With respect to some

monitoring stations, except for TSP, PM10 and PM2.5, other air quality monitoring

results are compliance with air quality standards which indicates air quality around

site is in good conditions.
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Figure 6.2.3-1 Location Map of Air Quality Monitoring Station of EPA
and This Project
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Table 6.2.3-1 Actual Statistical Table of Air Quality, EPA (1/3)

f)?irr? Sulphur Nitrogen Carbon Particulate Parl';Lnuiate
Yea|Mo| Dioxide Dioxide Ozone (O3) | Monoxide Matter Matter

9 | |nth| (50 (NO) ppb (CO) (PM1o) a
Stati opb opb opb ug/m’ (PM2s)
on ug/m?

1 4.2 18.88 30.7 0.48 72 42

2 25 14.36 319 0.38 50 30

3 3.8 18.38 35.1 0.47 74 42

4 3.4 15.49 41.5 0.39 64 37

5 31 14.28 26.8 0.35 39 24

201 6 3.0 11.65 235 0.27 34 18

4 | 7 3.7 10.11 24.3 0.22 35 20

8 3.4 10.36 24.7 0.23 32 16

9 3.7 13.14 27.6 0.31 47 24

10 2.8 14.82 43.2 0.35 69 32

11 2.7 15.98 32.8 0.41 67 32

12 3.1 16.02 28.8 0.42 60 26

1 3.0 16.73 31.9 0.45 65 29

2 2.6 15.21 32.0 0.44 64 27

3 2.8 16.33 30.8 0.42 55 25

o 4 3.1 13.45 36.1 0.33 51 19
2 5 2.9 13.46 25.9 0.32 42 15

g 201 6 2.9 9.93 19.2 0.23 31 8
5 | 5| 7 2.9 9.61 27.3 0.25 42 13
§' 8 3.3 11.60 25.2 0.29 38 13
9 31 14.61 35.0 0.37 48 19

10 2.8 15.18 373 0.39 59 23

11 3.2 19.09 30.8 0.47 61 24

12 2.9 15.62 28.1 0.43 52 20

1 2.3 15.18 26.7 0.44 44 21

2 2.3 13.32 325 0.41 48 24

3 25 19.50 32.3 0.45 58 32

4 2.8 15.23 32.9 0.41 59 31

5 3.0 13.87 29.1 0.35 40 17

201 6 2.8 10.35 21.9 0.23 25 9

6 | 7 2.7 9.85 23.3 0.22 29 12

8 3.2 12.24 32.2 0.29 42 20

9 25 12.24 26.4 0.28 39 17

10 3.4 16.07 30.9 0.39 59 26

11 3.0 18.08 29.8 0.40 54 24

12 2.1 13.62 35.3 0.36 48 23

Data Source: Taiwan Air Quality Monitoring Network, http://tagm.epa.gov.tw/tagm/tw/default.aspx.
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Table 6.2.3-1 Actual Statistical Table of Air Quality, EPA (2/3)

S?ir: Sulphur Nitrogen Carbon Particulate Parlt:ilanﬁate
pg Yea|Mo| Dioxide Dioxide | Ozone (O3) | Monoxide Matter Matter
r |nth (SO,) (NO2) ppb (CO) (PMuo)
Stat opb opb opb ug/m? (PM2s)
ion ug/m?®
1 6.1 17.53 29.8 0.46 80 46
2 4.2 13.51 29.4 0.39 50 30
3 4.9 13.87 35.8 0.43 68 40
4 4.7 13.83 42.2 0.40 58 31
5 3.7 11.00 28.4 0.33 36 19
201| 6 3.4 7.85 24.6 0.23 33 14
4 | 7 3.4 5.48 25.6 0.19 30 14
8 3.2 5.26 26.9 0.18 25 13
9 4.0 9.24 27.9 0.27 40 20
10 4.6 13.46 42.8 0.37 68 33
11 4.4 15.50 321 0.40 60 31
12 4.7 16.23 29.3 0.43 64 33
1 4.8 16.26 32.2 0.47 67 35
2 4.5 14.38 32.6 0.44 66 36
3 4.4 14.75 33.2 0.40 57 32
4 4.1 11.01 36.1 0.32 49 23
Xia 5 3.5 10.23 26.1 0.29 39 20
nxi [201| 6 2.7 6.33 18.1 0.21 30 11
Stat| 5 | 7 2.8 5.73 29.3 0.21 36 16
ion 8 3.0 7.49 25.5 0.23 31 13
9 4.5 12.12 36.0 0.34 44 21
10 4.7 14.13 37.6 0.38 59 27
11 4.8 16.49 31.3 0.43 60 30
12 4.7 16.44 27.7 0.44 55 28
1 4.1 16.03 28.6 0.42 48 27
2 3.9 13.83 34.6 0.39 52 30
3 4.5 18.11 34.8 0.41 61 37
4 4.1 12.10 35.7 0.37 58 37
5 3.8 10.40 30.2 0.31 40 23
201| 6 2.3 7.06 22.6 0.20 28 13
6 | 7 2.8 6.51 24.4 0.18 32 16
8 3.5 7.64 34.9 0.26 37 20
9 3.9 10.14 27.6 0.28 40 18
10 4.6 12.97 30.5 0.34 53 31
11 5.0 16.59 315 0.38 56 32
12 4.1 14.36 36.5 0.41 62 31

Data Source: Taiwan Air Quality Monitoring Network,http://tagm.epa.gov.tw/tagm/tw/default.aspx
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Table 6.2.3-1 Actual Statistical Table of Air Quality, EPA (3/3)

S?ir: Sulphur Nitrogen Carbon Particulate Parlt:ilanﬁate
pg Yea|Mo| Dioxide Dioxide | Ozone (O3) | Monoxide Matter Matter
r |nth (SO,) (NO2) ppb (CO) (PMuo)
St ppb ppb ppb ngmt | M2
ion ug/m?®
1 4.8 15.26 32.1 0.42 88 49
2 3.6 11.97 30.9 0.37 67 30
3 3.9 12.32 37.3 0.39 81 46
4 4.5 12.07 42.2 0.38 70 33
5 2.6 8.54 26.1 0.25 44 19
201 6 2.8 6.26 23.4 0.19 32 24
4 7 3.0 6.22 24.3 0.15 37 26
8 2.3 5.45 24.7 0.14 28 23
9 3.3 8.01 26.4 0.22 44 32
10 3.8 11.23 42.7 0.33 69 44
11 4.1 13.05 31.8 0.37 64 43
12 4.2 14.64 28.3 0.41 66 43
1 4.8 15.26 32.1 0.42 88 49
1 4.1 14.29 31.9 0.43 74 43
2 4.3 12.62 32.2 0.41 69 39
3 4.4 13.00 32.8 0.40 62 35
m 4 3.8 10.39 33.9 0.28 48 26
5 5 2.6 8.23 25.3 0.22 38 21
® (201| 6 2.6 6.50 17.5 0.15 37 18
% 517 2.9 5.16 27.9 0.16 41 19
S 8 2.9 5.73 23.2 0.16 34 16
9 3.9 8.98 34.7 0.29 43 24
10 4.2 10.34 36.5 0.34 55 29
11 4.7 12.85 30.5 0.40 65 35
12 4.4 13.55 28.2 0.41 54 31
1 3.6 12.41 28.1 0.41 48 26
2 3.7 11.79 34.1 0.38 54 29
3 3.9 13.35 35.0 0.40 61 35
4 4.0 9.27 33.6 0.34 57 32
5 3.4 8.96 27.8 0.27 39 21
201| 6 2.7 6.17 20.2 0.15 28 14
6 | 7 3.2 5.88 22.6 0.14 30 15
8 3.5 6.36 30.8 0.19 38 15
9 3.5 9.10 26.4 0.25 34 11
10 4.1 10.34 28.8 0.30 62 24
11 4.0 12.55 30.8 0.35 64 23
12 4.0 12.05 35.1 0.36 64 23

Data Source: Taiwan Air Quality Monitoring Network,http://tagm.epa.gov.tw/tagm/tw/default.aspx.
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Table 6.2.3-2 Supplementary Survey Results of On-Site Air Quality

(August)
Location of Smapling| Tianbao F\I’;’r‘]‘gr' Ir';(;ﬁ?g [ | Putian | Fushun HOF‘*jt')r;%"f
Station| Temple Y Temple Temple - Air
Noitorting Date Harbor Park Village Qualit
oring 7th-8th of | 11th-12th | 10th -11th | 6th- 7th | 12th -13th | 8th- 9th Standa?’d
/M/D) August August August August August August
Pollutant Item 2016 2016 2016 2016 2016 2016
suphur [VPCTUM PN 0007 | 0011 | 0015 | 0010 | 0014 | 0008 | 0250
Dioxide A B
SOz (ppm) Vergg; 1 0004 0.006 0.008 0.006 0.007 0.006 | 0.100
Nitrogen Maxh":)‘t’? Perl  0.020 0.029 0.020 0.022 0.022 0.017 -
Oxide A 5
NOX (ppm) Vergg; 1 0.009 0.013 0.009 0.006 0.013 0.008 —
Nitrogen | PO 0015 | 0018 | 0018 | 0013 | 0019 | 0013 | 0250
Dioxide A b
NO: (ppm) Veg‘g; 1 0006 0.005 0.005 0.004 0.010 0.006 -
~ [MaximumPer] - g 0.016 0.011 0.009 0.011 0.008 —
Nitric Oxide Hour
NO (ppm
(ppm) A"egg; Per | 0.003 0.007 0.003 0.002 0.002 0.002 -
Maximum Per| ;5 1.0 07 06 0.6 07 35
Carbon Hour
Monoxide Average
CO (ppm) [ Maximum 0.3 05 0.4 0.4 0.4 0.3 9
Value of 8 hrs.
Maximum 0.041 0.017 0.080 0.073 0.048 0041 | 0.120
Ozone (ppm)| Average
Maximum 0.027 0.008 0.032 0.040 0.021 0023 | 0.060
Value of 8 hrs.
TSP (ug/m?) Va'#e of 24 30 60 89 58 42 47 250
ours
PMio | AveragePer | 4, 52 105 65 39 40 125
(ug/m®) Day
PMzs | Value of 24 8 31 48 36 24 25 35
(ng/m?3) hours
1.0
Lead Value of 24 ND ND ND ND ND ND ("
pg/m ours <0. <0. <0. <0. <0. <0. verage
(ng/m?) h (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) |A
%)
Wind Speed | Average Per 13 04 0.2 01 05 14 .
(m/s) Day ’ ’ ’ ’ ) )
Wind Most Frequent
Direction Wind 349.4 264.5 272.0 325.7 178.0 302.7 —
(Deg) Direction
Temperature | Average Per 293 293 290 303 26.4 297 .
C) Day : : : : : :
Relative Average Per
Humidity g 827 827 82.4 76.1 89.9 77.2 —
(%) Day

Data Source: Based on statistical survey results of this project, Asia Environmental Technical
Corporation is assigned by on-site survey (Accreditation Number by EPA: 003).
Control Standards: Official Letter 1010038913 “Air Quality Standards” issued by EPA on 14th

May 2012.
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Table 6.2.3-3 Supplementary Survey Results of On-Site Air Quality

(September)
. . . Wugi Lukang Putian Fushun | Housing of |  Air
Location of Smsatp:!ng -.ll—_':r?]bT: Fishery Industrial Temple Temple Fubao Quality
itortin %)Ie?tz P Harbor Park Village [Standard
g 18th -19th | 20th -21st | 12th 13th | 17th -18th | 13th -14th | 16th -17th
Y/MID)
Pollutant Item September | September | September | September | September | September
2016 2016 2016 2016 2016 2016
Sulphur | Maximum Per| - g 0.002 0.015 0.003 0.007 0.004 | 0.250
Dioxide Hour
SO2 (ppm) A"egg; Per 1 0.005 0.002 0.004 0.002 0.004 0.002 | 0.100
Nitrogen | Maximum Per| ) 0.013 0.031 0.019 0.049 0.020 —
Oxide Hour
NOX (ppm) A"egg; Per 1 0.000 0.007 0.015 0.011 0.022 0.007 -
Nitrogen Maxm::’ Perl 0,018 0.011 0.021 0.014 0.022 0.008 | 0.250
Dioxide Average Per
NO2 (ppm) Dgy 0.007 0.005 0.009 0.008 0.012 0.003 -
Maximum Per
Nitric Oxide | Hour 0.005 0.005 0.018 0.006 0.038 0.017
NO (ppm) A"egg; Per 1 0.002 0.002 0.006 0.003 0.010 0.003 -
Maximum Per| 02 07 05 07 3.2 35
Carbon Hour
Monoxide Average
CO (ppm) | Maximum 06 0.1 0.4 03 05 0.3 9
Value of 8 hrs.
Maxm:r Perl  0.087 0.064 0.049 0.052 0.043 0.045 | 0.120
Ozone
Average
(ppm) | Maximum 0.049 0.042 0.040 0.027 0.015 0024 | 0.060
Value of 8 hrs.
TSP (ug/m?) Va'#gu‘r’z 24 81 114 379 42 111 82 250
PMio | AveragePer | 5o 64 157 26 68 50 125
(ug/m®) Day
PMas | Value of 24 22 18 18 10 18 9 35
(ng/m3) hours
1.0
Lead Value of 24 ND ND ND ND ND ND (r
(ng/m3) hours (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) [Average
%)
Wind Speed | Average Per 33 01 20 03 0.9 20 .
(m/s) Day
Wind Most Frequent
Direction Wind 345 119.1 13.8 251.5 36.2 330.6 —
(Deg) Direction
Teerrature Average Per 273 257 277 26.9 28.0 283 .
(C) Day
Relative Average Per
Humidity g 67.8 745 79.4 83.0 80.9 80.7 -
(%) Day

Data Source: Based on statistical survey results of this project, Asia Environmental Technical

Corporation is assigned by on-site survey (Accreditation Number by EPA: 003).

Control Standards: Official Letter 1010038913 “Air Quality Standards” issued by EPA on 14th May

2012.
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Table 6.2.3-4

Supplementary Survey Results of On-Site Air Quality

(October)
Tianbao Wuqi Lukang Putian Fushun| Housing of Air
Locatian of Sampling Station Temple Fishery|  Industrial Temple Temple Fubao| Quality
onitoring Date Harbor Park Village| Standard
(Y/M/D)[20th -21st  |23rd -24th |17t -18th |21st-22nd |16th -17th |18th -19th
Pollutant Item October October October October October October
2016 2016 2016 2016 2016 2016
Sulphur Maxm“ur:‘ Perl  0.007 0.002 0.006 0.006 0.008 0.006 | 0.250
Dioxide Average Per
SO2 (ppm) Dgy 0.002 0.001 0.003 0.003 0.004 0.003 0.100
MaXmLT Per .08 0.013 0.019 0.013 0.030 0.049 -
Nitrogen Average Per
Oxide Dgy 0.009 0.004 0.009 0.005 0.015 0.015 —
Maximum Per | 4 95 0.012 0.015 0.012 0.020 0029 | 0.250
Hour
NOX (ppm) Average Per
Dgy 0.006 0.004 0.006 0.004 0.011 0.011 —
Nitrogen Maxm“ur:‘ Perl  o.016 0.001 0.005 0.004 0.018 0.020 —
Dioxide Average Per
NO2 (ppm) Dgy 0.003 0.0002 0.003 0.001 0.005 0.004 -
Maximum Per | 4 5 0.6 0.9 0.5 0.4 17 35
Hour
N Average
Nitric Oxide |\ imum 0.7 0.5 0.6 0.3 0.3 0.6 9
Value of 8 hrs.
Maximum Per | 4 40 0.039 0.019 0.042 0.043 0.076 0.120
NO (ppm) Hour
Average
Maximum 0.017 0.017 0.007 0.007 0.020 0.053 0.060
Value of 8 hrs.
Carbon | Value of 24 152 54 162 60 95 82 250
Monoxide hours
CO (ppm) A"eg‘gj Per 92 33 74 46 67 61 125
Va'#e of 24 52 16 42 13 57 32 35
ours
1.0
Orone Value of 24 ND ND ND ND ND ND (r
hours (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) | (<0.0452) | Average
%)
Average Per .
(ppm) Day 0.0 0.2 0.0 0.3 07 0.1
Most Frequent |, )z o 125.0 150.4 185.3 52.4 302.6 —
Wind Direction
TSP (pg/m3) A"eg‘gj Per 28.6 27.4 28.8 28.7 28.1 27.6 —
PMI0 = | AveragePer | g, g 81.9 79.1 82.4 793 85.5 -
(ug/m3) Day

Data Source: Based on statistical survey results of this project, Asia Environmental Technical Corporation is

assigned by on-site survey (Accreditation Number by EPA: 003).

Control Standards: Official Letter 1010038913 “Air Quality Standards” issued by EPA on 14th May 2012.
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Table 6.2.3-5 Supplementary Survey Results of Fallout Level

11th August -12th | 16th September- 17th October -

Sampling Station Unit September 2016 17th October 19th November
2016 2016

Wuqi Fishery g/m2/month 14.0 35 3.3
Harbor
Fushun Temple | g/m°/month 17.2 5.2 2.8
Lukang g/m¥/month 40.6 3.0 1.2
Industrial Park
Housing of g/m¥/month 38.4 1.9 2.3
Fubao Village
Tianbao Temple | g/m*month 19.9 1.3 1.8
Putian Temple g/m?/mnth 15.6 4.1 28

6.2.4 Noise and Vibration

This site is located at offshore area of Xianxi Township, Changhua County. The main
noise vibration around wind farm is produced by vessel. Noise vibration sources around
overland route, transporting road and substation are mainly produced by traffic flow.
Underwater environment, route of cable and vicinity of terrestrial booster station are
classified as sensitive receivers.

In order to understand underwater background value and ambient noise background
level, underwater noise measurement is conducted within offshore wind farm area. In the
future, assess noise potential affected area during construction and operation of wind
turbines by obtaining the characteristic of local underwater background noise. With
respect to weekday and weekend 24 hours continuously noise measuring and
supplementary vibration survey, vicinity of wind farm, power transmission line or
constrcution roads will be selected for terrestrial part. The description of ambient
background noise in the vicinity of wind farm and vibration status are described as
follows:

VII. Underwater Noise

(1) Measurement of Underwater Background Noise

Underwater acoustic recorder is deployed at 4 locations within wind farm and
waters in the vicinity in August of 2016. Underwater acounstic measurement is
conducted prior to development. The measurement shall encompass at half hour
before and after full tide and low tide to obatin underwater background noise
characteristics and underwater noise level. The locations of measurement are
shown in Figure 6.2.4-1, related information of sampling station is shown as Table
6.2.4-1. The analysis of noise is generally conducted by 1 Hz Spectrogram and
bandwidth 1/3 Octave Band.
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Table 6.2.4-1Coordinates and Water Depth of Underwater Noise Measuring

Points
Measuring Point Longitude Latitude Water Depth (m)
P1 119.906 24.192 355
P2 119.016 24.188 36.5
P3 119.979 24.131 44.6
P4 119.868 24.137 31.6

1. Measuring Equipment and Deployment

Underwater background measurement is conducetd by shipborne acoustic
measurement via SM2M of Wildlife Acoustic. The measuring information is
storaged within built-in stoarge device. Data is captured after retrieving, the
specifications is shown as Table 6.2.4-2, the exterior appearwance is shown as
Figure 6.2.4-2. The schematic diagram of 6.2.4-3 is the deployment of SM2M.

2435 T JDU T T .50 _30
-50
24 3t -40 40 4
0 -35
41é -40
24 251 44
-40 -40) 140
2 J P - ] _
@ 24 15 / I’ -45:‘;
i 3P4 gy Ay
241 A 4"@?0 .:%6 40 4-50
_4& - '40
2405 _‘40 y .
-50 T { E&oE 55
24 5 _ &0 4040 £p —; - Ei_gjzg H
a = by |
" . 50 ki
23 95 "@M& ) 20, ) i 1 1 60
119.7 119.8 119.9 120 1201 120.2
EE ()

Figure 6.2.4-1 Schematic Diagram of Underwater Noise Measuring
Location
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Table 6.2.4-2 Model and Specification of SM2M

Name Specifications Setting
Exterior Diameter: 16.5cm
Dimension Height: 79.4cm
Weight: Approx. 9.5kg
Battery 32 pcs of AAA Battery, 4 batteries each group
Sound Channel Support 1, 2 (channel) MONO
Highest 96kHz 44.1kHz
Sampling
Frequency
Memory Memory Card:
Data Storage Card:8GB~128 128GB SDXC x1
Type GBSDHC
or 512GBSDXC, 16bit
It can be recording for maximum Recording is started for 59
Log Period 36 days (2 channels, the minutes on the hour, it will stop
sampling frequency is 9765.625 for a minute to split the file.
Hz).
Maximum 150 m
Depth
Sensitivity of -165dB re 1 pPa -165 dB re 1 pPa
Microphone
Gain +0dB % +12dB +0 dB
File Format Wav format, a record file is set as 59 minutes according to setting.

®

Sensitivity: -165 dB re 1uPa

Hydrophone Frequency Response:

2Hz to 30kHz(+/- 2dB ofrated sensitivity)
30kHz to 48kHz(+/- 5dB of rated sensitivity

Maximum SPL at hydrophone with no
damage: 240dB SPL

Wildlife Acoustics SM2M Marine Recorder Sampling Rate:44. 1KHz

Figure 6.2.4-2 Exterior Appearance and Specification of SM2M
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Figure 6.2.4-3 Schematic Diagram of Placement of Underwater Noise
Measuring Instrument

2. Data Analysis

Since background noise requires the elimination of definite and identifiable
source of noise (such as noise from a boat...etc.), therefore with the use of
Matlab, data measured and collected onsite will go through Fast Fourier
Transform, or FFT, where sound pressure level at 1 Hz bandwidth will be
calculated first, then the normal distribution’s upper and lower limit values of
sound pressure level under each frequency will be used to eliminate the source
of noises that does not belong to that particular ocean background, the screened
data will then be averaged out to acquire the sound pressure level at 1 Hz
bandwidth and transformed into 1/3 octave band spectrum level; on the other
hand, because the reference sound pressure value was 1puPa, which differs from
the reference sound pressure value of 20puPa used in the air, therefore, under the
same receiving sound pressure, the sound pressure level (unit: dB re 1uPa) in the
water will be 26 dB higher than the sound pressure level (unit: dB re 20uPa), this
is the part where underwater acoustic related studies must be special attention to.
In addition, the bandwidth 1Hz is more commonly used for underwater acoustic
studies, unlike octave band used or 1/3 octave band used in air, because the level
of octave band is the sum of all energy within a specific frequency interval,
therefore the sound pressure level of octave band will be much higher than the
1Hz bandwidth used in underwater acoustic studies.

There are two types of sound pressure levels used in this project, spectrum level
and 1/3 octave band level. The bandwidth of spectrum level is 1Hz and the
bandwidth of 1/3 octave band varies depending on different center frequency.
Even though most underwater acoustic studies use 1-Hz bandwidth but most
documents shows it as 1/3 octave band due to convenience. The center
frequency of 1/3 octave band is shown in table 6.2.4-3, for example, a 1/3 octave
band level with center frequency of 25 Hz is the sum of energy from 22 to 28 Hz;
a 1/3 octave band level with center frequency of 50 Hz is the sum of energy from
44 to 57.
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Table 6.2.4-3 Center Frequency of 1/3 Octave Band

Lower Band Limit(Hz) | 22.4 | 35.5 | 44.7 | 70.8 |89.1]| 112 [ 141 | 178 | 224

Center Frequency(Hz) 25 40 50 80 [100 | 125|160 [ 200 | 250

Upper Band Limit(Hz) | 28.2 | 44.7 | 56.2 | 89.1 | 112 | 141 | 178 | 224 | 282

(i) Analysis of Underwater Noise

It is measureed in August of 2016. The followings show analysis results of
underwater noise from P1 to P4 during low tide and full tide. Table 6.2.4-4 displays
the schedule of full tide and low tide of all measuring points. Table 6.2.4-5 to Table
6.2.4-12 display 1/3 Octave Level table during low tide and full tide from P1 to P4.
Table 6.2.4-4 demonstrates spectrogram during full tide and low tide, 1-Hz
frequency spectrum level diagram and 1/3 Octave level diagram. According to the
results, the changes between full tide and low tide show a trivial change.

Table 6.2.4-4 Schedule of P1 to P4 during Full Tide and Low Tide

Meas-urlng Time of Full atide and Low Tide
Points

P1 Low tide at 06:03 on 4th August 2016 — Full tide at 11:54 on
04th August 2016

P2 Low tide at 05:40 on 19th August 2016 — Full tide at 23:38 on
18th August 2016

P3 Low tide at 17:20 on 4th August 2016 — Full tide at 10:56 on
18th August 2016

P4 Low tide at 17:57 on 19th August 2016 — Full tide at 11:36 on
19th August 2016

(iii)  Conclusion of Underwater Noise Measurement

Underwater background noise data is obtained via 4 measuring points. The
duration of measuring shall at least encompass half hour before and after low tide
and full tide to obtain the underwater background noise characteristics and
underwater noise level.

The results collected this time at measurement location P1, shown as 1-Hz
spectrum level, were similar to that of a Wenz Curve. During low and full tides at
locations P2 and P3, results of spectrogram showed activities of ships passing by
during these time, as shown by the results of 1-Hz spectrum level, the affected
frequency range were between 10 ~ 500Hz, and the affected noise level were
between 85 ~ 118 dB. Based on the results of 1-Hz spectrum level at P2 during full
tide and at P4 during both low and full tide, part of biological noise from 400Hz ~
2kHz were between 90 ~ 115dB. Because the location of this particular short
measurement was close to the navigation channel of ships, it is likely that the
results for low frequency were affected by operating noises from distant ships;
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biological noises were detected during measurement intervals at some of the
location, meaning that there are fishes or sea creatures inhibiting at these locations
near the wind farm.

Background noise of low tide and full tide is used for measurement. Measurement
process may have continuous, intermittent or one-time noise source effects instead
of the local marine background noise.
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Table 6.2.4-5 1/3 Octave Level at P1 Measuring Point During Full Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160

200

250

Band Level
(dB)

105.0

111.4

112.0

106.1

104.0

102.7

103.2 | 100.5

99.9

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250

1600

2000

Band Level
(dB)

99.3

98.7

99.0

99.1

98.1

96.7

102.0

98.3

92.7

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000 | 12500

16000

Band Level
(dB)

91.9

89.8

88.1

87.4

85.9

82.9

79.1

77.2

77.9

Table 6.2.4-6 1/3 Octave Level at P1 Measuring Point During Low Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160

200

250

Band Level
(dB)

106.1

105.5

106.2

105.6

104.5

102.4

101.4

99.4

97.6

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250

1600

2000

Band Level
(dB)

94.9

94.8

931

924

92.0

91.4

98.8

94.7

89.9

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000

12500

16000

Band Level
(dB)

88.5

87.0

85.1

83.6

81.4

78.6

76.5

76.7

78.0
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Table 6.2.4-7 1/3 Octave Level at P2 Measuring Point During Full Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160

200

250

Band Level
(dB)

106.6

106.2

108.1

108.9

110.1

106.7

106.5

106.5

104.4

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250

1600

2000

Band Level
(dB)

104.2

103.3

102.6

106.1

104.0

106.3

111.8

110.2

106.7

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000

12500

16000

Band Level
(dB)

103.6

99.4

100.0

97.7

95.5

89.2

83.7

81.9

82.7

Table 6.2.4-8

1/3 Octave Level at P2 Measuring Point During Low Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160

200

250

Band Level
(dB)

108.4

110.2

112.4

111.5

107.8

106.2

104.7

102.6

101.9

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250

1600

2000

Band Level
(dB)

100.8

101.7

101.0

100.9

99.2

97.1

97.2

100.0

94.4

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000

12500

16000

Band Level
(dB)

93.2

90.8

89.8

89.3

87.7

84.1

80.7

78.7

79.3
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Table 6.2.4-9 1/3 Octave Level at P3 Measuring Point During Full Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160

200

250

Band Level
(dB)

108.1

111.0

110.4

109.6

123.5

109.1

107.7

117.5

108.3

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250

1600

2000

Band Level
(dB)

107.5

105.3

104.2

103.7

103.1

101.4

102.6

102.9

96.1

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000

12500

16000

Band Level
(dB)

94.0

92.9

91.2

90.2

89.5

87.7

85.3

82.8

81.5

Table 6.2.4-10 1/3 Octave Level at P3 Measuring Point During Low Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160

200

250

Band Level
(dB)

107.9

107.9

108.0

107.6

109.6

106.6

105.5

102.0

100.0

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250

1600

2000

Band Level
(dB)

99.3

99.9

98.8

98.6

97.3

95.8

97.4

99.8

91.3

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000

12500

16000

Band Level
(dB)

91.3

89.6

89.2

88.8

88.3

86.9

84.5

82.1

80.2
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Table 6.2.4-11 1/3 Octave Level at P4 Measuring Point During Full Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160

200

250

Band Level
(dB)

101.7

102.7

102.1

101.1

99.5

95.1

92.0

88.7

88.6

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250

1600

2000

Band Level
(dB)

92.2

100.4

106.1

109.6

114.4

113.9

107.2

107.0

99.2

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000

12500 | 1

6000

Band Level

(dB)

96.1

94.4

92.8

90.9

88.2

82.4

77.8 76.8

77.5

Table 6.2.4-12 1/3 Octave Level at P3 Measuring Point During Low Tide

Center
Frequency
(Hz)

40

50

63

80

100

125

160 200

250

Band Level
(dB)

103.5

102.8

102.7

100.8

98.3

93.2

910 | 88.4

89.0

Center
Frequency
(Hz)

315

400

500

630

800

1000

1250 | 1600

2000

Band Level
(dB)

89.9

89.1

89.1

91.3

91.8

93.9

1046 | 94.1

83.5

Center
Frequency
(Hz)

2500

3150

4000

5000

6300

8000

10000 | 12500

16000

Band Level
(dB)

83.2

82.2

80.9

80.6

79.4

77.4

75.8 75.9

77.3
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Figure 6.2.4-4 Underwater Noise Spectrogram and Frequency Spectrum of
P2
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Figure 6.2.4-5 Underwater Noise Spectrogram and Frequency Spectrum of
P2
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Figure 6.2.4-6 Underwater Noise Spectrogram and Frequency Spectrum of
P3
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Figure 6.2.4-7 Underwater Noise Spectrogram and Frequency Spectrum
of P4
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VIII.

Terrestrial Noise

Changhua County has completed 26 noise control notice in township, city and council.
Based on the location, they are delineated into Class Il Control Zone, Class 111 Control
Zone and Class IV Control Zone. This project is located at Xianxi Township and
Lukang Township, the school and Show Chwan Memorial Hospital are classified into
Class Il Control Zone; Changhua Coastal Industrial Park is classified into Class IV
Control Zone, other places are classified into Class Il Control Zone, it is shown as
Figure 6.2.4-10 and Figure 6.2.4-11.

(i) Noise Vibration

In order to understand the current conditions of environmental volume and
vibration backgrounds of areas around the project base and along the paths of
vehicle travel, a total of 9 monitoring stations were selected by this project
according to the “Environmental Impact Evaluation Operation Standards”,
including the intersection of Beiti Road and Yugang Road outside of Taichung
Harbor, potential paths of construction vehicle and affected sensitive spots in the
future. Figure 6.2.4-8 depicts the locations of monitoring, where one 24 hours full
day continuous environmental noise and vibration monitoring were performed on
the weekends and during the week days between the months of August, September
and October in 2016. Additionally, a supplementary investigation was performed at
station 1 of Lun Wei Changhua Coastal Park Service Center located on An Xi Road
on July 9 and 10, 2017, the location of monitoring can be viewed in figure 6.2.4-9
and the results are shown in table 6.2.4-13 ~ 14.

The results of supplementary noise monitoring for the sensitive spots and roadside
traffics around the project base (table 6.2.4-13) showed that during the nights of
August 22, 27 and October 6, 8 of 2016 data collected near Show Chwan Memorial
Hospital exceeded noise control zone standards, while data collected from all other
monitoring stations were within the standards of noise control zones and this could
be the results of parking lot traffics and human conversation. Supplementary
monitoring results from the rest of the project shows that the current status of
surrounding area is consistent with the volume standards of control area at each
measuring point.

According to the results of onsite vibration investigation conducted by this project
(table 6.2.4-14), the data vibration data collected from the 9 monitoring stations
during the day and night by the project’s supplementary investigation all conforms
to the standard values specified in the Tokyo Public Hazard and Vibration Control
Standards of Japan.

(i) Low-Frequency Noise
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On 5th August of 2013, Environmental Protection Administration, Executive Yuan
issued Official Letter 1020065143 to revise noise control standards. According
Article 8, site and facility noise control standard issued by competent authority
shall include low-frequency noise f wind turbines.

Low frequency noise monitoring stations are built in Datong Elementary School,
Wenhua North Road of Shuili Harbor, Haipu Elementary School, Wugi Elementary
School, Lugang Industrial Park, Putioan Temple, Changhua Coastal Industrial Park,
Hanbao Community Activity Center and Residences of Fubao Village to
understand the low-frequency noise background value of neighboring housing area.
Locations of monitoring station are shown as Figure 6.2.4-8. From August to
October of 2016, 24-hour continuous low-frequency ambient noise monitoring was
conducted on weekend and weekday. Monitoring results is shown as Table 6.2.4-15.
Among which, daytime noise value of Wuqi Elementary School has exceeded Class
I1 of Wind Turbine Low-Frequency Noise Control Standards. On 18th August 2016
and 22nd September 2016, it has exceeded control standards in daytime and
nighttime. Noise value of Changhua Coastal Industrial Park in daytime has
exceeded Class Il Wind Turbine Low-Frequency Noise Control Standard. On 13th
August and 3rd of November of 2016, it has exceeded Class 11l Low-Frequency
Noise Control Standards of Wind Turbines during daytime and nighttime. On 5th of
November 2016, it has exceeded control standards during nighttime.
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Figure 6.2.4-8 Schematic Diagram of Noise Vibration and Low Frequency
Moise Monitoring Station
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Figure 6.2.4-9 Supplementary Survey Locationsof Common Corridor

110



/ N; %&E%BH%%%%UE _

/ | ’

‘ / '.T

//

[ S A e

PR AT - BB E RN - RS - B -
B R RS0L R EE s -

I
AR AT BT -

B ot s il
EHIEEIRE - -BRINE -

Figure 6.2.4-10 Noise Control Zones of Xianxi Township
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Figure 6.2.4-11 Noise Control Zone of Lukang Township
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Table 6.2.4-13 Noise Measuring Results of This Project

Unit: dB(A)
Measuring Station Measuring Time LDay LNiqht LMidniqht
18th August 2016 (Weekday) 72.0 64.3 61.1
Intersection of Beiti Road 20th August 2016 (Weekend) 69.6 64.1 61.8
and Fishing Harbor 22nd September 2016 (Weekday) 71.9 66.0 63.0
24th September 2016 (Weekend) 70.8 65.7 63.2
_Western Coast Express 18th August 2016 (Weekday) 69.8 59.8 629
Highway, Changhua Coastal
Industrial Park Access Road 20th August 2016 (Weekend) 66.4 621 599
and Access roads of
Changhua Coastal quustrlal 22nd September 2016 (Weekday) 69.0 59 6 59.4
Park and Intersection of
ﬁgﬁ@%@?ﬁﬁ%ﬁtﬁl 24th September 2016 (Weekend) 64.7 56.5 56.6
Western Coast Express 18th August 2016 (Weekday) 68.4 63.0 58.6
Highway, Xiangong Road 20th August 2016 (Weekend) 65.7 61.9 59.7
and Zhonghua Road 22nd September 2016 (Weekday) 70.0 66.6 59.3
Intersection 24th September 2016 (Weekend) 66.9 60.9 57.9
22nd August 2016 (Weekday) 73.5 69.0 63.9
Western Coast Express 27th August 2016 (Weekend) 705 | 66.8 64.6
riighway and L ugong 6th October 2016 (Weekday) | 72.6 | 68.6 63.6
8th October 2016 (Weekend) 70.9 66.1 63.4
_ 22nd August 2016 (Weekday) 59.3 48.8 56.8
Lukang Industrial Park 27th August 2016 (Weekend) 543 | 489 52.3
(Lugong Road and Lugong =" 1er5016 (Weekday) | 57.4 | 48.8 49.2
South 7th Road) . . .
8th October 2016 (Weekend) 54.6 47.7 52.3
) 18th August 2016 (Weekday) 66.3 57.3 53.7
Cha”ghuah Coaﬁta' '”dUS”:a' 20th August 2016 (Weekend) 630 | 538 51.4
RPOaar q ;ﬁ i ?i%né%r%clgf;? d) 22nd September 2016 (Weekday) 65.8 57.4 53.7
24th September 2016 (Weekend) 65.1 53.1 52.5
22nd August 2016 (Weekday) 69.8 66.7 61.3
) 27th August 2016 (Weekday) 68.8 66.6 61.2
Haipu Elementary School 6th October 2016 704 | 66.8 62.4
(Weekday) 70.5 68.8 62.8
Anxi Road of Changhua 8th October 2016 (Weekend) 60.2 57.5 55.3
Coastal Industrial Park 9th July 2017 (Weekend) 62.8 55.9 54.1
Within Class 111 or Class IV Control Zone 8m of the roads 76 75 72
22nd August 2016 (Weekday) 55.9 54.2 51.0
Show Chwan Memorial 27th August 2016 (Weekend) 55.0 55.1 60.1
Hospital 6th October 2016 (Weekday) 57.5 54.6 52.0
8th October 2016 (Weekend) 56.0 51.9 52.1
Class Il Control Zone 60 55 50

Remarks: According to Official Letter 0990006225D issued by Environmental Protection Agency on 21st January of 2000,
time division mentioned in Article 2 Section 5, day starts from 6.00a.m to 8.00p.m, night starts from 8.00p.m to
10.00p.m and midnight starts from 10.00p.m to next day of 6.00a.m.

Data Source: Asia Environmental Technology Co., Ltd is assigned to conduct this project (Official Letter 003). Earthcare
Environmental Technology Co., Ltd is assigned to conduct supplementary survey. (Official Letter 164)
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Table 6.2.4-14 Vibration Measurement Results of this Project

Unit dB
Measuring Station Measuring Time Lvday Lv night
18th August 2016 (Weekday) 50.1 41.4
Beiti Road and Intersection 20th August 2016 (Weekend) 41.7 41.9
of Fishery Harbor 22nd September 2016 (Weekday) 50.2 441
24th September 2016 (Weekend) 48.4 435
Western Coast Express 18th August 2016 (Weekday) 47.2 38.1
Highway, Connecting Road 20th August 2016 (Weekend) 444 36.3
of Changhua Coastal
Industrial Park and 22nd September 2016 (Weekday) 47.0 38.2
Intersection of Changhua 24th September 2016 (Weekend) 43.7 344
Coastal Road ' '
Western Coast Express 18th August 2016 (Weekday) 44.0 37.3
and Zhonghua Road 22nd September 2016 (Weekday) 45.0 38.7
Intersection 24th September 2016 (Weekend) 41.2 33.8
22nd August 2016 (Weekday) 40.9 34.4
Western Coast Express 27th August 2016 (Weekend) 37.8 31.1
nghwai/n?gg ;,:%?}ng Road 6th October 2016 (Weekday) 40.8 35.3
8th October 2016 (Weekend) 38.2 31.8
22nd August 2016 (Weekday) 38.4 30.0
(LLukangRInd(;JstrLalLPark 27th August 2016 (Weekend) 30.2 30.0
ugong Road and Lugong
South 7th Road) 6th October 2016 (Weekday) 36.3 30.0
8th October 2016 (Weekend) 32.1 30.0
Changhua Coastal Industrial 18th August 2016 (Weekday) a1.4 33.5
Park (Changhua Coastal 20th August 2016 (Weekend) 375 30.6
Roads and Xiangong Road 22nd September 2016 (Weekday) 42 .8 33.2
Intersection) 24th September 2016 (Weekend) 376 305
22nd August 2016 (Weekday) 41.3 33.9
) 27th August 2016 (Weekend) 38.1 33.3
Haipu Elementary School 6th October 2016 (Weekday) 42.8 34.4
8th October 2016 (Weekend) 42.3 34.2
22nd August 2016 (Weekday) 41.7 33.6
Show Chwan Memorial 27th August 2016 (Weekend) 38.4 30.2
Hospital 6th October 2016 (Weekday) 41.9 33.9
8th October 2016 (Weekend) 38.4 31.3
Anxi Road of Chfanghua 9th July 2017 (Weekend) 28.8 257
Coastal Industrail Park 10th July 2017 (Weekday) 29.6 25 2
Vibration Control Standards of Tokyo Datum Value of Class Zone 70 65

Remarks: 1. Tokyo Vibration Control Datum Value is adopted. Class | Zone: Quiet area for residency; Class Il Zone:Industrial

land use for residents.

2. Daytime starts from 7.00a.m to 9.00p.m, nighttime starts from 9.00p.m to next day of 7.00a.m.
Data Source: Asia Environmental Technology Co., Ltd is assigned to conduct this project (Official Letter 003). Earthcare

Environmental Technology Co., Ltd is assigned to conduct supplementary survey. (Official Letter 164).
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Table 6.2.4-15 Low-Frequency Noise Measurement Results of this Project

Unit: dB(A)
Measuring Station Measuring Time Lpay.Lr | Lnighttr | LightLE

18th August 2016 (Weekday) 34.0 27.6 24.7
Datong Elementary 20th August 2016 (Weekend) 27.4 25.8 22.7
School 3rd November 2016 (Weekday) 36.1 25.9 23.5
5th November 2016 (Weekend) 27.9 25.7 21.8
22nd August 2016 (Weekday) 36.7 32.3 27.8
Haipu Elementary 27th August 2016 (Weekend) 38.0 32.1 27.5
School 3rd November 2016 (Weekday) 36.7 33.6 28.6
5th November 2016 (Weekend) 34.9 31.0 28.5
18th August 2016 (Weekday) 44.7 40.3 35.1
Wugi Elementary 20th August 2016 (Weekend) 40.3 38.9 33.3
School 22nd September 2016 (Weekday) 41.2 39.2 34.6
24th September 2016 (Weekend) 39.5 39.0 33.1

Low-FrequencyNoise Control Standard for Wind Turbine Class 39 39 36

I Control Zone

10th August 2016 (Weekday) 27.1 26.2 23.6
Wenhua Road of 13th August 2016 (Weekend) 28.0 28.3 22.4
Shuili Harbor 22nd September 2016 (Weekday) 29.9 29.2 21.7
24th September 2016 (Weekend) 33.2 25.4 22.1
1st September 2016 (Weekday) 33.1 21.7 22.2
Putian Temple 3rd September 2016 (Weekend) 27.6 17.2 18.4
31st October 2016 (Weekday) 31.2 22.9 20.9
29th October 2016 (Weekend) 30.7 22.3 22.1
1st September 2016 (Weekday) 26.5 45.6 21.1
Hanbao Community 3rd September 2016 (Weekend) 24.9 29.8 17.4
Activity Center 31st October 2016 (Weekday) 29.2 24.2 23.2
29th October 2016 (Weekend) 38.3 38.5 24.6
20th August 2016 (Weekend) 31.6 30.5 29.9
Fubao Villoage 22nd August 2016 (Weekday) 28.8 28.4 26.5
Residency 6th October 2016 (Weekday) 32.2 30.7 30.8
8th October 2016 (Weekend) 29.1 28.2 26.6
6th October 2016 (Weekday) 27.4 19.5 17.7
True Jesus Church 8th October 2016 (Weekend) 20.6 18.5 17.4
Lunwei Church 10th August 2016 (Weekday) 21.8 18.4 19.0
13th August 2016 (Weekend) 21.3 18.9 22.6

Low-FrequencyNoise Control Standard for Wind Turbine Class a4 a4 41

111 Control Zone

10th August 2016 (Weekday) 50.7 39.9 43.0
Changhua Coastal 13th August 2016 (Weekend) 50.7 51.7 52.8
Industrial Park 3rd November 2016 (Weekday) 52.9 49.6 46.9
5th November 2016 (Weekend) 51.2 41.5 45.8
22nd August 2016 (Weekday) 36.9 36.6 31.7
Lukang Industrial 27th August 2016 (Weekend) 35.4 34.6 28.2
Park 31st October 2016 (Weekday) 37.2 33.5 33.0
29th October 2016 (Weekend) 34.0 34.6 32.5

Remarks: “Noise Control Standards”, it is implementaed on 5th August of 2013.
Data Source: Asia Environmental Technology Co., Ltd is assigned to conduct this project (Official Letter 003).
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6.2.5 Hydrology and Water Quality

Hydrology and Water Quality of River

(i)

(i)

Hydrology of River

This base is located between Wu River and Zhuoshui River, in the vicinity of
Changhua Plain. These 2 river are originated from Central Mountain. Due to wide
catchment area, it has great water volume. Due to high mountain and steep
landscape, water storage ability is poor. During rainy season or torrential rain,
water will flow to plain of downstream and result in flood. In dry season, it is
insufficient for irrigation.

Based on 2015 Hydrological Year Book of Taiwan, the statistical data of the two
rivers show that Zhuoshui River has a total length of 186.60 kilometers with an
average slope of 1:190 and a basin area of 3156.90 square kilometers; the length of
Black River’s (or Dadu River) main stream is 119.13 kilometers with an average
slope of 1:92 and a basin area of 2025.60 square kilometers. Other smaller
independent streams on the plain includes Tianwei drainage ditch, Fanya furrow,
Yangzi Tun River, Lugang Drainage, Lugang Creek, Yuanlin Drainage, old
Zhuoshui River (Maiyu Tun River), Hanbao River, Wanxing Drainage Ditch, Erlin
River and Yu Liao River, as shown in figure 6.2.5-1. Wangxing Drainage Ditch
and Erlin River are both irrigation and drainage systems that originated from
independent small streams that flows into the ocean in plain areas downstream and
diversions of Zhuoshuir River in early days. But ever since the rectification of
Zhuoshui River where embankments were constructed, the rivers entered the ocean
independently. Besides local rain falls, the volume of water it collects include good
portions of the region’s drainages, regenerated water and subsurface water from
Zhuoshui River, which shares close relation with the irrigation water from the main
stream of Zhuoshui River, creating repeated layers of re-use and cycles.

Other irrigation drainage system were originally split-flow of Wu River and
Zhuishui River. Other constructions of dikes of Wu River and Zhuoshui River, it
flows into ocean independently. The water of catchment area is not only from local
precipitation, a considerabvle amount of water is drained via sink patch.

Hydrology of Earth Surface

In order to understand the current situation of neigbouring water body’s hydrology.
The reference data of neigboring rivers’ hydrology from 2013 to 2016 is shown as
Table 6.2.5-2. The locations of monitoring stations are shown as Figure 6.2.5-2.
The river pollution index is listed as Table 6.2.5-1. The neighboring water body
Yang Zai Cuo Bridge is classified as moderate-serious polluted; Fubao Bridge is
also moderate-serious polluted.
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3 supplementary surveys of surface water and water quality on neigbhboring water body
were conducted in July, September and November of 2016, river pollution index was
analyzed as well. (Table 6.2.5-1). The survey locations are described in Figure 6.2.5-2.
The examination results of earth surface’s water quality and other examined items are
described in Table 6.2.5-3.

One of the neighboring water bodies of this project, Qing An Waterway is
mildly-slightly polluted. Yang Zai Cuo is mildly polluted; Xianxi Waterway is
mildly-slightly polluted; Yuanlin is mildly polluted; Old Zhuo Shui Rier is
mildly-serious polluted.

ﬁ.z__

BRIRRIRFREWAORITENS -
Figure 6.2.5-1 Drainage Map of Changhua County
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Figure 6.2.5-1 Datum Value of River Pollution Index

. Mild Slight Moderate Serious

Water Quality/Item Pollution Pollution Pollution Pollution
Dissolved Oxygen (DO) mg/L Below 6.5 4.6~6.5 2.0~4.5 Below 2.0

Biochemical Oxygen Demand N N
(BODs) g/L Below 3.0 3.0~4.9 5.0~15.0 | Above 15.0
Suspended Solid(SS) mg/L Below 20.0 20.0~49.9 50.0~100 | Above 100
Ammonia Nr';gc/’ﬁe” (NH3-N) | Bejow 0.50 | 0.50-0.99 | 1.00~3.00 | Above 3.00
Index 1 3 6 10
Pollution Index Accumulative | 5.,/ 5 g 2.0~3.0 3.1~6.0 | Above 6.0

Value

Data Source: National Environmental Water Quality Information Network , Environmental Protection Agency, Executive
Yuan, http://wg.epa.gov.tw/Code/Business/Standard.aspx.

Remarks: Based on resolution of Rivised Datum Value and Calculation Method of River Pollution Index (Official Letter
1020045468 on 30th May 2013), RPI calculation metod is adjusted by referring to Environmnetal Analysis Laboratory

since 2013.
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Table 6.2.5-2 Water Quality Examination Results of Surface Water

. . . Biochemical {Chemical .
Drainage . . Sampling Water pH Value Electn(.:a.I Suspended Solid Dissolved Oxygen | Oxygen Ammonla Pollution Index
System Sampling Station| Dates  |Temperature Conductivity Oxygen Demand | Demand Nitrogen | RPI
Year|Month °C — pmho/cm25°C mg/L

12 214 7.20 14,200.00 110 4.63 4.1 25.5 13.1 6.5 | Serious Pollution
2016 9 28.40 7.60 23,300.00 85.20 3.90 3.30 23.60 2.20 5.3 | Moderate Pollution
< < 6 18.70 7.10 20,000.00 38.80 3.06 3.70 12.20 2.22 4.5 | Moderate Pollution

= § 3 18.70 7.10 1,520.00 18.50 3.06 17.00 17.60 4.69 6.8 | Serious Pollution

f‘ g'\>‘ 10 29.80 7.30 2,410.00 72.50 1.79 5.30 24.90 <0.01 8.0 | Serious Pollution
g—(_’)- 6 2015 8 30.10 7.70 671.00 50.50 4.03 3.60 21.90 2.83 5.3 | Moderate Pollution

S S 5 30.30 7.50 28,600.00 80.50 4.30 11.90 53.80 20.00 7.0 | Serious Pollution
P} w 3 18.50 7.40 11,200.00 35.30 5.46 6.80 6.80 13.50 5.5 | Moderate Pollution

S 8— 12 21.20 6.80 8,770.00 22.50 3.56 10.20 25.90 14.40 6.3 | Serious Pollution
B ® 2014 9 31.10 7.40 12,600.00 26.60 3.17 11.90 32.10 1.44 5.3 | Moderate Pollution

6 31.10 7.12 13,800.00 46.00 1.01 9.00 30.80 1.18 6.3 | Serious Pollution

3 20.60 7.50 9,680.00 37.50 1.30 5.60 25.80 3.54 7.3 | Serious Pollution

12 22.5 7.7 17,500.00 12.8 5.95 2.2 16.6 2.76 2.8 Slight Pollution

11 25.30 7.80 11,200.00 31.80 4.38 24.10 3.80 1.03 6.3 | Serious Pollution

10 28.00 7.70 768.00 90.80 3.45 4.50 25.80 5.50 6.3 | Serious Pollution
g - 9 27.60 7.90 18,600.00 105.00 4.58 3.00 18.30 2.21 5.8 | Moderate Pollution
S s 8 32.90 7.30 1,700.00 43.50 2.92 5.30 24.40 1.72 5.3 | Moderate Pollution
L 3 7 30.30 8.40 1,640.00 24.20 4.82 3.20 18.40 15.70 4.8 | Moderate Pollution
E. ? 2016 6 24.90 7.30 9,500.00 18.00 2.21 4.40 17.20 9.63 5.0 | Moderate Pollution
g % 5 30.30 8.40 660.00 56.00 4.82 4.90 21.10 6.34 5.5 | Moderate Pollution
= 4 24.90 7.30 2,010.00 23.50 2.21 4.00 18.60 5.80 5.5 | Moderate Pollution
3 23.80 7.20 1,310.00 26.00 2.45 3.70 15.70 7.74 5.5 | Moderate Pollution
2 17.10 7.40 38,000.00 44.50 3.71 3.30 36.80 211 4.5 | Moderate Pollution

1 19.40 7.70 1,270.00 44.20 2.30 19.80 84.50 1.13 6.3 | Serious Pollution
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Table 6.2.5-2 Water Quality Examination Results of Surface Water

. . . Biochemical {Chemical .
Drainage . . Sampling Water pH Value Electn(.:a.I Suspended Solid Dissolved Oxygen | Oxygen Arpmoma Pollution Index
System Sampling Station| Dates  |Temperature Conductivity Oxygen Demand | Demand Nitrogen | RPI
Year|Month °C — pmho/cm25°C mg/L
12 24.90 7.40 4,910.00 31.80 3.39 7.20 42.20 13.90 6.3 | Serious Pollution
11 26.00 7.50 2,070.00 56.20 4.47 9.80 56.70 <0.01 7.0 | Serious Pollution
10 32.00 7.40 1,360.00 63.50 3.91 4.60 17.90 3.44 6.3 | Serious Pollution
9 29.70 7.20 27,500.00 41.70 3.10 3.70 129.00 1.32 4.5 | Moderate Pollution
8 27.30 7.50 643.00 67.00 4.90 6.00 39.70 3.05 6.3 | Serious Pollution
2015 7 31.80 7.40 2,740.00 52.20 4.13 7.30 44.90 10.90 7.0 | Serious Pollution
6 33.80 7.80 1,640.00 27.00 5.80 10.50 28.70 52.80 5.5 | Moderate Pollution
5 33.80 7.90 3,620.00 47.80 7.78 30.50 80.60 829.00 | 6.0 | Moderate Pollution
N 4 27.40 7.70 7,830.00 47.80 2.98 23.40 69.40 25.90 7.3 | Serious Pollution
= I 3 19.80 7.90 19,800.00 98.00 8.38 28.50 78.00 6.03 6.8 | Serious Pollution
S) g‘,’ 2 17.30 7.70 43,100.00 34.60 3.31 3.80 16.50 1.29 4.5 | Moderate Pollution
g W 1 21.00 7.40 2,200.00 23.50 2.54 13.10 53.00 28.50 6.3 | Serious Pollution
) a 12 17.40 7.80 4,000.00 70.00 2.08 53.20 144.00 47.70 8.0 | Serious Pollution
é @ 11 23.60 7.76 11,900.00 42.80 5.39 7.30 20.80 2.90 4.5 | Moderate Pollution
10 24.50 7.50 22,000.00 128.00 4.67 18.10 20.70 3.00 7.3 | Serious Pollution
9 34.10 7.60 985.00 18.50 2.81 8.40 13.30 1.22 4.8 | Moderate Pollution
8 33.10 7.70 7,370.00 18.00 5.85 4.90 18.00 1.08 3.3 | Moderate Pollution
2014 7 33.30 7.77 37,800.00 53.80 3.76 8.80 14.50 0.04 4.8 | Moderate Pollution
6 29.60 7.78 33,100.00 61.00 3.79 11.00 19.60 0.17 4.8 | Moderate Pollution
5 30.80 7.67 870.00 42.20 3.60 7.40 20.20 0.95 4.5 | Moderate Pollution
4 26.40 7.85 3,810.00 172.00 4.57 2.20 157.00 0.09 4.5 | Moderate Pollution
3 18.80 7.77 5,570.00 64.00 5.49 7.10 17.40 3.56 6.3 | Serious Pollution
2 18.30 7.50 17,000.00 184.00 7.80 8.30 29.40 3.24 6.8 | Serious Pollution

Data Source: National Environmental Water Quality Information Network , Environmental Protection Agency, Executive Yuan, http://wq.epa.gov.tw/Code/Business/Standard.aspx.
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Figure 6.2.5-2 Schematic Diagram of Earth Surface Water Quality,
Earth Surface Water Quality Monitoring Stations of
Changhua County Government and Underwater Water
Quality Monitoring Stations of EPA
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Table 6.2.5-3 Examination Results of Surface Water Quality

. . Total . Biochemical | Eletrical
Examinatio| D2t Of | Coliform | Suspended| Water Nitrate | Ammonia Phosphoru Dissolved Oxygen |Conducti Pollution
: Examinati Group Solid Temperatur| PH Value Nitrogen Oxygen . RPI
n Location on (CFUIL0oml) | (mg/L) e (oC) (mg/L) (mg/L) S (mg/L) Demand vity Index
(Mg P/L) (mg/L)  |(umho/cm)
A |105.08.00] 20000 74 26.9 79 0.48 0.15 0.296 9.2 3.4 2570 | 1.5 |Mild Pollution
V(\?:;egrwg 105.10.11] 1100 6.6 26.7 78 0.45 131 0.253 7.2 <20 33900 | 225 | =A%
Y 05.11.14] 7000 58 25.8 79 0.63 0.76 0.246 8 <2.0 32800 | 1.5 |Mild Pollution
105.09.09| 100000 16.6 28.9 7.6 0.11 6.65 1.98 5.3 35 1640 | 4 o5 Moderate
Pollution
Yang Zal 1165 1011| 160000 376 276 77 0.3 7.15 1.63 6.2 2.9 1770 1 405 | Moderate
Cuo Pollution
105.11.14| 43000 58.8 257 7.9 0.43 3.71 0.911 5.8 2.6 16200 | 5 ';,"O‘}ﬂftriitﬁ
105.09.09] 2000 35.3 28.4 8.1 0.45 0.45 0.121 83 <2.0 45500 | 1.5 |Mild Pollution
Xianxi  |105.1011| 2300 454 26.6 8.1 0.51 121 0.425 75 8 38000 |, ';,"O‘}ﬂftriitﬁ
Waterway
105.11.14| 1400 269 25.8 7.9 0.21 0.6 0.162 73 <2.0 46800 1 375 Moderate
Pollution
105.09.09| 140000 35.2 29.1 7.7 0.13 5 0.659 3.7 35 24200 | g Moderate
Pollution
Yuanlin |105.10.11| 85000 202 27.6 8.1 0.43 5.05 0.757 6.7 4.9 6800 6 ';,"Oolﬁftriztﬁ
105.11.14| 63000 188 25.9 7.8 0.25 2.05 0.471 6 4.8 24500 | g Moderate
Pollution
105.09.09| 600000 202 30.2 7.7 0.04 9.29 1.44 3 9.7 6840 | 45 Serious
Pollution
Old Zhuo 1559611 28000 80.2 28 8.1 0.69 4.66 0.653 6.9 <2.0 1080 | 45 | Moderate
Shui River Pollution
105.11.14| 37000 150 26.1 78 0.31 4.05 0.567 5.1 27 14100 | ¢ Moderate
Pollution

Data Source: Asia Environmental Technology Co., Ltd. Is assigned to conduct surveys of this project (Official Letter 003 issued by

Environmental Protection Agency).
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Groundwater Hydrology and Water Quality

(1) Hydrology of Ground water

The ground water level in the Hsien Hsi region of Changhua is about 2.2
meters to 3.8 meters below ground surface, which is affected by tidal
intrusions. The water quality is influenced by the intrusion of sea water that
makes it unsuitable for irrigation and industrial use. According to the results
of hydrological and geological investigation and research conducted by the
Central Geological Survey MOEA, the base of this particular development
project is located within the alluvial fan ground water region of Zhuoshui
River, and based on the outcomes stated in the “Groundwater Monitoring
Network Plan of Taiwan” published by the Water Resource Agency, the
strata of Zhuoshui River’s alluvial fan can be divided from the top to the
bottom, into 4 water bearing stratums (aquifer) and 3 water resisting layers
(aquitard), where water bearing stratums 2 and 3 are most significant and
water bearing stratum 2 can be further divided into water bearing stratums
2-1 and 2-2 based on the water resisting layers of the sub-regions. Within
which, water bearing stratum 1 has the least range of distribution and
thickness, whereas stratums 2 and 3 has more wide spread distribution
coverage and larger thickness; as for water bearing stratum 4, due to current
limitations of drilling depths, its thickness is still undetermined. For the ease
of analysis, Zhuoshui River’s alluvial fan can be categorized into the
following according to topography, geology and strata materials:

1. |Fan Apex: East of Yuanlin, Xizhou, Xiluo, Huxi and Donghe links, no
obvious existence of water resisting layers between each water bearing
layers and water from ground surface goes straight to deeper layers,
meaning that the apex of alluvial fan of Zhuoshui River is not limited
to the existence of only water bearing layers.

2.|Fan Center: The center of the fan covers the area west of unconstrained
water bearing stratum zones to the east of Hao Xiu, Zhao Jia, Tan Yi,
Tian Yang and Beigang links, where water resisting layers 1 lays on
top of water bearing stratum 1 and significant water resisting layer
exists between each water bearing stratum so water from the ground
surface are unable to fill each water bearing stratums directly. In terms
of strata materials, gravel occupies a large percentage of its
composition.

3. Fan Tail: From the fan center all the west to the coast, where water
bearing stratum 1 is covered by water resisting layer and there are
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(i)

obvious water resisting layers between each water bearing stratum.
However, the proportion of gravel within its stratum material is small
and powder sand, mud and clay accounts for a larger proportion.

The water bearing stratum of ground water for this development project is
located in the fan tail region.

Underground Water Quality

Referring to the nearby underground water inspection stations released by the
Environmental Protection Administration, Xianxi Elementary School
Inspection Station was selected. Its location is shown in Figure 6.2.5-2. Table
6.3.5-4 summarizes the underground water quality results for 2014-2015.
This project is not located at water quality protected area. According to
groundwater pollution monitoring datum value issued by EPA, ammonia
nitrogen and mangenese of Xianxi Elementary School have exceeded
groundwater monitoring datum value, the remaining items are complaince
with standards. Due to fertility, domestic wastewater and excreta of animal,
ammonia nitrogen has exceeded groundwater monitoring datum value. The
existence of ammonia nitrogen indicates that the polluted duration is short.
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Table 6.2.5-4 Annual groundwater quality inspection results at Xianxi Elementary School

Depth
P J\;g[z@r Water Electric Dissolved | Total Total o | Ammonia | Total Total i | Total
sampling Station SamplingTime surfacl? to | Temperature| Conductivity | PH V@lUe | "Oxygen” | Hardness D'Ssé?il(‘j’gd Chloride | “jtrogen | Nitrate | Sulfate %;%%g'ﬁ phenol | Villiaumite | o yyainity
o;ygging
Y M m °C umho/cm25°C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
4 | 1633 26.4 745 6.7 - 338 542 35.6 1.82 0.02 122 199 | <0.0060 - 281
2014 ! — — — — — — — — — — — — — — —
8 1.365 27.6 809 6.8 — 356 505 37.8 0.72 <0.01 132 3.18 <0.0060 — —
10 1.55 28.4 710 6.8 — 350 550 36.1 1.74 <0.01 120 3.20 <0.0060 — 280
1 2.52 27.3 700 6.7 — 253 524 37.3 2.38 <0.01 137 2.14 <0.0060 0.25 —
4 1.212 26.6 814 6.8 — 310 495 37.1 2.40 0.01 121 3.06 <0.0060 0.27 239
2015 4 — — — — — — — — — — — — — — —
7 1.566 27.2 811 6.7 — 322 573 37.8 1.52 <0.01 120 2.64 <0.0060 0.25 —
10 1.455 28.7 981 6.8 — 347 666 49.7 1.40 <0.01 146 3.17 <0.0060 0.22 243
1 1.655 27.6 847 6.7 0.2 355 521 47.9 0.74 0.01 120 3.05 <0.0060 0.27 —
2016 4 1.348 26.1 1180 6.8 0.1 409 738 48.8 0.87 0.11 148 3.59 <0.0060 0.27 311
7 1.927 27.3 1040 6.8 0.1 396 674 47.7 1.21 <0.01 110 2.76 <0.0060 0.29 —
10 1.479 28.5 688 6.8 0.6 266 455 37 2.08 <0.01 78.6 2.3 <0.0060 0.31 224
2nd Type of
Monitoring — — — — — 750 1250 625 0.25 25 625 10 — - -
Sian Ci Datum _ : : : : : : : : :
Elementary Sampling Time | Arsenic | Cadmium | Chromium | Copper Lead Zinc Iron |Manganese| Mercury | Nickel | Sodium |Potassium| Calcium [Magnesium
School Y M mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
4 0.004 <0.001 <0.001 <0.001 | <0.003 0.008 1.070 0.704 <0.0003 0.011 56.7 7.68 925 27.6
2014 ! — — — — — — — — — — — — — —
8 0.0025 <0.001 <0.001 0.002 <0.003 0.011 0.017 0.168 <0.0003 0.007 — — — —
10 0.0025 <0.001 <0.001 0.001 <0.003 0.010 0.079 0.799 <0.0003 0.006 54.3 9.37 93.2 28.5
1 0.0054 <0.001 <0.001 <0.001 <0.003 0.004 0.197 0.692 <0.0003 0.009 — — — —
4 0.0052 <0.001 <0.001 <0.001 <0.003 0.006 0.414 0.774 <0.0003 0.012 54.4 4.66 95.2 15.8
2015 4 — — — — — — — — — — — — — —
7 0.0035 <0.001 <0.001 0.001 <0.003 0.005 0.087 0.674 <0.0003 0.005 — — — —
10 0.0027 <0.001 <0.001 0.001 <0.003 0.012 0.012 0.663 <0.0003 0.011 62.4 7.67 100 25.1
1 0.0026 <0.001 <0.001 0.001 <0.003 0.013 0.066 0.284 <0.0003 0.007 — — — —
2016 4 0.0036 <0.001 <0.001 0.001 <0.003 0.007 0.010 0.064 <0.0003 0.012 65.9 8.91 121 30.4
7 0.0009 <0.001 <0.001 0.001 <0.003 0.013 0.155 1.130 <0.0003 0.006 — — — —
10 0.004 <0.001 <0.001 0.001 <0.003 0.007 0.698 1.100 <0.0003 0.006 37.6 4.88 735 21
2nd Type of
Monitoring 0.25 0.025 0.25 5 0.25 25 15 0.25 - - — — — —
Datum

Remarks: 1.Bold font indicates the estimated value is higher than underwater 2nd type of monitoring datum.

2.“ND” indicates it is unable to examine, “<” indicates it is lower than limiting value.
3.Data Source: Soil and groundwater pollution information network (http://wwz2.epa.gov.tw/SoilGW/), National Environmental Water Quality Monitoring
Information Network of EPA, EY (http://wq.epa.gov.tw/Code/Report/DownloadList.aspx) and compiled results of this project.
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6.2.6 Soil

Heavy metal is examined via 7 sampling stations where located in the terrestrial
vicinity of substation facility. Sampling survey is conducted in November of 2016 (Figure
6.2.6-1). 3 monitoring stations were conducted regarding common corridor on July of
2017 (Locations is shown in Figure 6.2.6-+1). Testing value of pH value and content of
copper, mercury, lead, zinc, nickel, cadmium, chromium and arsenic of surface soil
(0-15cm) and soil (15-30cm) is shown as Table 6.2.6-1 to Table 6.2.6-2.

Based on “Soil Pollution Monitoring Standards”, “Soil Pollution Control Standards’,
general mornitoring standards and control standard, heavy metal content of soil is lower
than soil pollution monitoring standards and control standard. This indicates tham soil in
the vicinity of terrestrial substation is not pollution by heavy metal.

Table 6.2.6-1 Examination Analysis Results of Soll

ing Location oH Zinc |Cadmium| Lead Copper |Chromium| Nickel | Arsenic |Mercury
Item (mg/kg) | (mgrkg) | (mgrkg) | (markg) | (markg) | (mgrkg) | (markg) | (mg/kg)

Beside Lusi Substation

o 76| 583 | ND 152 | 6.04 16.2 192 | 11.6 | ND
Beside L(“Ss(')i?)“b“a“"” 77| 597 | ND 156 | 595 18.0 193 | 104 | ND
Vacant Land of Lugong

Road 77| 861 | ND 158 | 857 19.4 178 | 780 | ND

(Surface Soil)
Vacant Land of Lugong 8.6

Road (Soil) 74.5 ND 14.6 8.24 19.2 19.1 8.31 ND
Changhua Coastal
Industrial Park
Substation 55 78.6 ND 15.8 9.76 15.1 15.3 7.08 ND

(Surface Soil)

Beside Changhua
Coastal Industrial Park | 5.6 63.6 ND 13.0 7.09 15.3 16.0 7.84 ND
Substation (Soil)

Vacant Land of Xi Er

Road (Surface Soil) 6.9 69.7 ND 15.0 7.29 17.8 19.4 8.57 ND
Vacant Land of Xi Er
Road (Soil) 7.6 60.5 ND 15.6 6.71 18.0 19.1 9.38 ND
Vacant Land of
Xiangong North 4" | 8.8 160 ND 23.0 16.6 23.8 20.9 4.55 ND
Road (Surface Soil)
Vacant Land of
Xiangong North 4" | 8.4 165 ND 23.2 16.4 24.1 20.5 5.64 ND
Road (Soil)
Beside Xianxi
Substation (Surface | 6.9 60.7 ND 13.4 7.35 16.7 18.2 6.22 ND
Soil)
Beside Xianxi | g8 | goo | ND 132 | 6.46 17.0 188 | 622 | ND
Substation (Soil) ' ' ) : ' ' '
Vacant Land of Qingan
North Road (Surface | 7.8 55.7 ND 145 6.43 16.3 17.8 8.43 ND
Soil)
Vacant Land of Qingan
North Road (Soil) 8.2 514 ND 13.9 4,58 14.4 16.3 8.70 ND
Soil Pollution
Monitoring Standards | — | 1000 | 10 1000 | 220 175 130 | 30 10
Soil Pollution Control
etandands — | 2000 [ 20 | 2000 | 400 | 250 200 | 60 | 20

EOLFHERNR G AFEDEL AL L IRBEHAHRPF L (R FHKRF ¥ 0035) -

.MM L IR E MO S G W RE LR -
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Table 6.2.6-2 Analysis Results of Soil Supplementary Survey

ling Stgtri oH Zinc [Cadmium| Lead Copper |Chromium| Nickel [Arsenic |Mercury
ltem (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mglkg) | (mg/kg) |(mglkg)  (mglkg)
S-N1(Surface| ¢ 64.7 ND 12.9 18.3 213 198 | 852 | ND
Soil)
S-N1(Soil) | 75 89.9 ND 123 13.9 18.3 184 | 801 | ND
S-N2 (Surface| 90.6 ND 16.8 247 227 191 | 770 | ND
Soil)
S-N2 (Soil) | 7.1 110 ND 155 17.2 221 234 | 773 | ND
S-N3 (Surface| 4 ¢ 41.4 ND 111 5.25 10.9 1127 | 827 | ND
Soil)
S-N3 (Soil) | 82 37.4 ND 10.1 5.94 12.4 122 | 833 | ND
Monitoring
Standardof | — | 2000 | 10 | 1000 | 220 | 175 | 130 | 30 | 10
Soil Pollution
Control
— 2000 20 2000 400 250 200 60 20

Standards of

Soil Pollution

ELFH KR

A ERE AR CEREPHEE G Lo P (BT RT ¥ 164 5) ¢

2" SR IR E MO S E PR ILE o
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Figure 6.2.6-1 Schematic Diagram of Soil Sampling Locations
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6.2.7 Physiography and Geology

Topography

(i) Terrestrial Topography

(i)

Changhua County is mainly constituted by plain, known as Changhua Coastal Plain,
94,240 ha. in total, accounting for 87.71%. Land where ranges from 100m to
1,000m or hill county and middle hills under 100m with 5% of slope is classified as
hillside, 10,020 ha. in total, accounting for 9.33%. It is mainly distributed at Pagua
Mountain where is east part of Changhua County.

Alpine forest is 3,180ha., accounting for 2.96% in Changhua County, It is mainly
distributed in Shetou Township, Tianzhong Township, Ershui Township, Yuanlin
Township, Huatan Township and Changhua City where are located at east part. It is
high and precipitous and not suitable for production of agriculture. Thus, it is
designated as protective forest. The topography of Changhua County is shown as
Figure 6.2.7-1. Terrestrial utility of this projectis located at Xianxi Township and
Lukang Township. Sea level of Xianxi Township and Lukang Township is 20m
and below 10m respectively. Changhua Coastal Industrial Park where located at
home base is classified as reclamation land, it is below 10m with flat terrain.

Marine Topography

Water depth measurement is measured by multibeam echo sounder which is
mounted under vessel. The measuremen results is converted with tidal information
of Taichung Harbor with datum of mean sea level. The water depth of this site
ranges from -27.8m to -38.5m. The topography of seabed is shown in Figure
6.2.7-2 and Figure 6.2.7-3. The overall topography of this site shows that it is
higher in southwest parr and lower in northeast part. Southwest pat and border of
southern part is distributed with the form of dune which ranges from 1m to 4m with
slope up to 200C. Northeast part shows even landform and the average slope of
seabed is less than 1o.

The formation of sand wave bed form on sandy seabed is a response to general
fluid dynamics. Uneven sand waves were discovered within the regions of Greater
Changhua Offshore Wind Power Plant and its shape represented that of a common
north to east direction of flow. In the shallower south west regions, the shape of
sand waves discovered were more complex due to the effects of different current
flow and the sand waves observed closer to the north were all very even. The
wavelength of these sand waves is about 150 ~ 200 meters apart and few can reach
up to 250 meters. The amplitude of its shape at the bottom usually lies within an
interval of 2 ~ 5 meters and the largest amplitude can be up to 8 ~ 9 meters. The
largest pre-slope range is around 20°~30°.
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Figure 6.2.7-1 Distribution Graph of Changhua County Topography
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Figure 6.2.7-2 Topographical Map of Overall Sea Floor
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Figure 6.2.7-3 Topographical Map of Sea Floor(1/2)
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Figure 6.2.7-3 Topographical Map of Sea Floor (2/2)
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According to the “ Textural, mineralogical and chemical characteristics of surface
marine sediments around Taiwan” (Page 67 — 81 of issue 39, Journal of Marine
Science and Technology, June 2001), published by Chih-Yi Li and Ju-Chin Chen,
this particular wind farm is part of the Chang Yuan Sand Ridge that is classified as
a late Pleistocene residual sediment without any modern sedimentation. Under
chemical analysis, the contents of cerium oxide, aluminum oxide, total iron
contents and magnesium oxide in this area lies between the sediments observed in
the surface layers of water regions near Taiwan and the estuary sediments (and
suspended matters of river water) in mainland China. Furthermore, based on the
hydrological flow field, the coastal water from mainland China invades the eastern
part of the Taiwan Strait every winter, accumulating in the region north of Chang
Yuan Sand Ridge in Taiwan Strait then makes a turn here to return north. It is
possible for terrigenous materials from mainland China to be transmitted here and
settle as it slows down to turn around. Based on the analysis above, which shows
that the primary source of sediments in this area is most likely the sediments of
Yangtze River brought here by the coastal currents in mainland China. The main
minerals found in the shallow soil layers of this region are listed below in order of
distribution: 67.57% of Si02, 10.49% of A103, 4.25% of XFeO, 1.50% of MgO,
5.43% of CaO, 0.07% of MnO, 2.03% of K20 and 1.24% of Na20.

The results of mineral analysis did not indicate the presence of any metallic
minerals with commercial value and precious metallic minerals such as rutile,
ilmenite and zircon were all below testing standards.

Il. Geology

() Regional Geology

(i)

This project is located at alluvium. Alluvium is sedimentary stratum accumulated
on alluvial plain. Some is distributed at hill county or plain topography of hillside.
It is composed by clay, silt, sand and gravelstone and it is poorly cemented. The
most upper part is weathering to form soil which is widely used in agricuture.
Littoral area and sand dune of caostal area which is in grey, light greyish black and
light greyish yellow color are encompassed within alluvum. The composition is
mainly constituted by quartz, slate and other debris and a little magnetic sand or
minera figneous rock.

Site Geology

Based on the data of Central Geological Survey, MOEA, terrestrial geology in the
vicinity of designated site is holocene alluvium which is consisted by gravelstone,
sandy soil and clay, it is shown as Figure 6.2.7-4.

The project wind farm is located in Lugang Town and the outer sea of Xixiang,
about 35.7 kilometers offshore. The sea area is mainly composed of sediments
from the Xuoshui River and sediments on the Taiwan Strait. About 64 million
tons/year, the sediments brought about by the interaction between the sediments
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and the Changhua sand ridge movement, the sediments on the Taiwan Strait are
mainly from the sediments of the Yangtze River to the south of China, and the
sediments are mainly Sandy soil is dominant.

1.|Seismic Survey and Drilling

The geological distribution of this area is shown by the CPT histogram which
displays the sand layer, silt layer and clay interlayer 50m below seabed, and
results of seismic reflection were used as reference which categorizes the
stratum into 5 layers from A ~ E, where the description of each layer is shown in
table 6.2.7-1. The drilling positions of this project are shown in figure 6.2.7-5,
where results of seismic prospecting at shallow layers are compared to drill hole
column diagrams, as shown in figures 6.2.7-6 ~ figure 6.2.7-8. The depths of
stratum depicted in the figure were based on the results of seismic reflection
testing compared with drill hole data and the actual formation properties of each
stratum was based on drill hole data. Results of geological drilling were taken
into consideration when the geological model of this particular wind farm was
established and it is represented by two diagonal cross-sections, with its location
shown in figure 6.2.7-9 and cross-section of the stratum is shown in figures
6.2.7-10 and figures 6.2.7-11.

'Table 6.2.7-1 Characteristics of each sub-layer of the seabed under

investigation

Layer

Characteristics Discription

Layer A

Loose to dense dark gray silty sand with shell debris and mica minerals. (SM)

Layer B

Dark gray sandy silt or silty sand and fine sand, with mica minerals. (ML/SM)

Layer C

Dark gray loose to medium compact silty sand and fine sand, with shell debris
and mica minerals. (SM)

Layer D

Dark gray sandy silt or silt with shell entrapped mica minerals and clay grains.
(ML)

Layer E

Solid to hard clay layer and interbedded layer of sandy silt and compact silt
(CL/ML and SM interlayer)
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Figure 6.2.7-4 Location Map of Drilling
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Figure 6.2.7-5 A geological map of the planned site adjacent to the
continental area
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2. Description Sea-bed Surface Sediment

The position of Zhuoshui River water system changes constantly with time,
and the influence of ocean bottom stratum movements and currents, causes
sediments to accumulate on the Changhua sand ridges, forming sandbanks
and large surface of sand waves.

Results of side scan sonar (figure 6.2.7-12) shows that the sediments on top
of seabed’s surface are dominated by silty sand and the corn to the North
West and south west are mostly medium density fine sand and medium to

dense sandy mud.
,‘,_
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Figure 6.2.7-12 Results of Side-Scan Sonar

3. Grain Diameter Analysis

7

.

Statistics of grain diameter relating to the project’s drill hole position can be
found in table 6.2.7-2, where analytical data of surface layer grain diameter at
each hole position were used for analysis and achieve the medium grain diameter
(D50). Figure 6.2.7-13 is the medium grain distribution chart of this project wind
farm, the medium grain distribution of the surface layer is approximately 0.099 ~
0.200mm and the hole position B12 — 13 ~ 14-15C B located to the bottom right

of the wind farm has a medium grain diameter of approximately 0.200mm.

Table 6.2.7-2 Particle Diameter of Borehole

. Analysis of Particle Diameter(mm)|Median Diameter D50
Hole Site E N
D100 | D60 | D30 | D10 (mm)
B12-13-14-15C B | 138865.0 |2676799.8| 0.425 | 0.22 | 0.149 | 0.115 0.200
B14-15S B 135395.8 |2671332.7) 0.85 | 0.299 | 0.198 | 0.123 0.280
B13-15E B 149619.5 |2676217.2| 0.425 | 0.133 0.099
B15SE B 145943.5 |2670407.7) 0.425 | 0.176 | 0.132 | 0.109 0.160

Remarks: Analysis of particle diameter of hole site where located at surface layer is adopted. Median
diameter is estimated by trend line of particle diamter analysis index (Abnormal value of calculation is

141




filtered at certail hole sites).
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Figure 6.2.7-13 Distribution of Median Diameter at Surface Layer

Fault

In terms of plate tectonics, Taiwan is located on the junction of the Eurasia Plate and the
Philippine Sea Plate (figure 6.2.7-14). During the extrusion and Collison process
between these two plates, the orogenic zone of Taiwan was formed and effects created
due to the fact that its load is directly on the plate, such as plate flexure and settlement,
created the structural lowland found in the western region of Taiwan. At the same time,
it adapted sediments delivered from nearby orogenic zone, forming the unique basin
system that is known as the Foreland Basin (Yu and Chou, 2001). The area surveyed by
the Greater Changhua Offshore Wind Power Generation Project is located in this
particular basin system within the tectonic setting.

The foreland basin system extends from the west to the east, including the Taiwan Strait,
the coastal plain and foothill zone of the west (figure 6.2.7-15). The structure of
Taiwan’s western foreland basin can be divided into the plate structure flexure zone —
the front bulge (fore bulge) and the main accumulation zone of sediments on the east of
the front bulge — fore deep. The survey area of this project is located around the Chang
Yuan Sand Ridges of Taiwan Strait, which is part of the front bulge accumulation area
within the foreland basin system (Chang et al., 2012; 2015), other plate tectonics are
located on the flexure front bulge belt of the foreland basin in the western region of
Taiwan (Yu and Chou, 2001; Chang et al., 2015; figure 6.2.7-15).

Under the plate tectonic framework mentioned above, according to researchers
conducted by those before us, the fault in the ocean region of this project can be divided
into two phases, before and after the development of the foreland basin system. Before
the development of this basin system, the region was primarily affected by the tension
fissure activities of continental margin, mainly the ancient normal fault with tension
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fissure from east to west (Chou and Yu, 2002); with the development of the basin
system that followed, the fore bulge was effected by plate flexure and it formed a
flexure type normal fault created by the fissure environment (figure 6.2.7-16). The
flexure type normal fault was formed in earlier years and it is capable of piercing
through the foreland basin stratum layer order formed as of late Miocene. The fault
strikes mainly in the north to south direction and its fault displacement is generally less
than 100 meters. Under the effect of orogenic load effect, the fore bulge region of
Taiwan Strait moves gradually to the west and as it moves closer towards the coast of
mainland China, the age of fault development gets younger, it is believed to be the
syn-orogenic normal fault caused by the flexure of foreland plate (Chou and Yu, 2002;
Chang et al., 2015).

In addition, Yang et al. (2006) was able to observe the normal fault located in the deep
regions of Taiwan and Taiwan Strait in cross-section then summarize and graph it, with
the use of multi-channel reflection seismograph. But the cross-section it used and the
analysis results did not overlap directly with the regions of this project (figure 6.2.7-17).

Data Source: Modified by Angelier et al. (1986)
Figure 6.2.7-14 Structural Diagram of Taiwan and Neighboring Area
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Figure 6.2.7-15 Distribution Graph of Neighboring Faults
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base. The black line indicates the location of the fault, and the light blue arrow indicates the direction of
fault dislocation.

Figure 6.2.7-18 Through the OR1-1145-2 multichannel reflection seismic
section of the planned area
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Figure 6.2.7-19 Through the OR1-731-8 multichannel reflection seismic

section of the planned area
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pliocene or older. No fault was observed in this section.

Figure 6.2.7-
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Figure 6.2.7-23 Through the shallow stratigraphic profiles of each block of
the project
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Figure 6.2.7-24 Diagram of Fault Distribution around Study Areas

Aside from that, after taking the earthquake history of the area and other public
resources into consideration, it is shown that historical events do not effectively and
consistently represent the risk studies. @rsted A/S is currently conducting a risk study
on earthquakes at the Greater Changhua Offshore Wind Farm. The consultant is also
conducting a research on the earthquake history.

The first large earthquake in Taiwan was recorded in 1604 while the earliest
seismometer was set up in 1896. Based on research on past earthquake history, Taiwan
is said to have had 33 incidents of catastrophic earthquakes in the absence of any
seismographic records. The epicenter and scale of the earthquakes were found through
estimations (Ng et al., 2009). Historical records and seismographic data have pointed
out that in every century, there happens to be at least two earthquakes with the
magnitude of 7.0 or greater.

Although observations of the deep and superficial stratigraphic sections in this study do
not show obvious signs of fault lines propagating into the foreland basement
unconformities affecting the superficial strata,but judging from the geological
framework of the Wind Farm (the west rim of the study area is situated in the raised
front area of the foreland basin) and the earthquake records of the areas along the
Taiwan Strait, possibility of fault activities should still be considered.

Geological Hazard
According to published reports by the Central Geological Survey, there are only two
types of geologically sensitive areas found in the Changhua County, i.e. ‘groundwater
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recharge geologically sensitive areas’ and ‘landslide-landslip geologically sensitive
areas’. The studied areas which are situated in the Xianxi and Lukang Townships are all
out of the parameters of the reported geologically sensitive areas.

Besides that, this study also referred to the Geologically Sensitive Areas Inquiry System
set up by the Ministry of Economic Affairs-Central Geological Survey (Access via:
http://gis.moeacgs.gov.tw/gwh/gsb97-1/sys_2014b/).

All areas involved in this study are not within the parameters of the geologically
sensitive areas. Further details, please refer to Appendix 1.3.

6.2.8 Waste

V. Waste Production

(i) Waste Cleaning

(i)

According to statistical data published by Environmental Protetcion Agency,
Executive Yuan, the annual domestic waste in 2005 for Changhua County was
385,32 tons. The daily waste production per capita was 0.818kg and it is shown in
Table 6.2.8-1.

Waste Characteristics

The results of waste charaxteristic analysis for Changhua County is the recent 5
years (2011 to 2015) performed by Environmental Protection Agnecy are
summarized in Table 6.2.8-2. Physical composition and chemical analysis are
included and described as follows:

1. Physical Composition

Physical composition (wet assay)of general waste is generalized into
combustible and non-combustible. According to Table 6.2.8-2, the proportion of
physical composition waste production of Changhua County in recent 5 years
ranges from 96.23% to 98.72%. Among which, paper, kitchen waste and plastic
account for higher proportion; Non-combustible accounts for 1.28 to 3.77%.

2. Chemical Analysis

Chemical analysis includes water, ashes, combustible component and higer and
lower heating value . From Table 6.2.8-2, the moisture content of Changhua
County in recent 5 years maintains at 55.21% to 57.14%. Ashes account for 3.36
to 6.81% and combustible components account for 36.27% to 39.64%. Higher
heating value ranges between 2,252.40 and 2,513.78 Kcal/kg. Lower heating
value ranges between 1,742.16 and 1,982.86, it is suitable to treat by
incineration.

Il. Waste Treatment Method

Most of the household garbage cleaning methods in Changhua County are entrusted to
the cleaning team of the township and municipal government offices for clearing and
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transportation. For the year 104, after the garbage collection excluding the recycle
materials, the remaining 99.86% are incinerated, and 0.14% are buried in sanitary. The
incineration facility includes a small waste incinerator of 30 metric ton/day, and a waste
recycling incineration plant in Xizhou, which was operated at the end of the year 809.
The daily processing capacity is 900 metric tons, which can serve 13 townships such as
Hsichou, Erhshui, Pitou, Shetou, Xihu, Beidou, Tianwei, Zhutang, Yongjing, Puxin,
Yuanlin, Tanzhong and Erlin. Most of the sanitary landfills in Changhua County have
been closed and rehabilitated. Therefore, the garbage disposal in the county is mainly
incineration.

Table 6.2.8-1 Annual waste cleaning status in Changhua County

Annual

Categorized by treatment method (tons)

te | Regular | L ooturton | RO | e o
waste egular arge roduction ale 0
Year | production wgste wasg:e Sanitary Regular Large ) L \F/)olume per complete recycling
AR R . | sanitary | sanitary | Landfill | Incineration . treatment
volume | incinerati incinerati| landfill | it | ol capita %) (%)
(tons) on on (kg)
2015 | 385,328 |201,972| 5,159 | 283 - 283 283 | 207,131 | 0.818 99.99 42.32
2014 | 391,688 |204,044 | 4,277 18 18 18 | 208,321 | 0.829 100 41.34
2013 | 430,625 | 205,750 | 3,896 58 - 58 58 | 209,645 | 0.909 100 38.86
2012 | 429,744 210,744 | 2,543 43 - 43 43 | 213,287 | 0.902 100 35.66
2011 | 440,453 |246,058| 3,543 | 139 - 139 139 | 249,601 | 0.925 100 30.63
2010 | 443,471 | 256,743 | 3,910 | 280 - 280 280 | 260,653 | 0.928 100 28.17
2009 | 424,950 |251,988| 3,437 378 - 378 378 | 255,425 | 0.887 100 27.29

Source: “Environmental Resources Databank™ (http://erdb.epa.gov.tw/), the Environmental Protection
Administration, Executive Yuan.
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Table 6.2.8-2 Physical and chemical composition of wastes in Changhua

County
Sample Characteristics vea 2011 2012 2013 2014 2015
Paper (%) 33.26 33.06 46.4 37.32 31.82
- Fabric Cloth (%) 2.78 2.18 2.2 0.91 4.64
g o Woods, straws and leaves (94) 1.33 1.36 1.22 1.14 1.17
8 C%y Kitchen Waste (%) 39,56 42.26 31.78 41.21 38.12
% & |Plastic (%) 19.66 17.95 16.76 16.94 20.33
B | & |Leather, Rubber (%) 0.31 0.24 0.17 0.1 0.04
E \?V;ngsu(r:gg'r”g;nT;S(ﬁZ;'a”eous 0.3 0.4 0.2 0.26 0.11
= Total (%) 97.2 97.45 98.72 97.87 96.23
g Z  |Metals (%) 0.43 0.14 0.21 0.12 0.47
3 ?O Non-metals (%) 0.33 0.18 0.2 0.62 0.05
§ § Glass (%) 1.44 1.52 0.73 1.24 1.15
= § Other non-combustibles (%) 0.61 0.72 0.15 0.16 21
& [Total %) 2.81 2.55 1.28 2.13 3.77
- 5‘ Water (%) 56.18 55.59 57.01 57.14 55.21
% i Ash (%) 451 5.09 3.36 6.59 6.81
- % Combustible Component (%) 39.32 39.32 39.64 36.27 37.98
o | o [Carbon () 22.41 21.57 20.67 21.19 23.86
g ' |Hydrogen (%) 3.59 3.31 3.13 3.1 3.49
S | S |Oxygen (%) 12.75 13.84 15.33 11.4 10.09
g 93)? Nitrogen (%) 0.37 0.41 0.33 0.38 0.34
S | 'S [Sulphur (%) 0.12 0.12 0.13 0.15 0.13
%ﬁ ” |chiorine (%) 0.08 0.08 0.05 0.06 0.07
N . ([l)(rg;ﬁf(”;;"’”e“t calorific value 5,738.95 | 529954 | 5794.15 | 5255.03 | 5,352.00
E gfgrfggn\‘jg&i”w:mg‘)’m 251378 | 2,360.64 | 2,455.77 | 2,252.40 | 2,397.16
i xfjec‘gggﬁfg)t minimum calorific| ) g5 06 | 1848.48 | 104472 | 1,742.16 | 1,877.44
Source :  “Environmental Resources Databank”  (http://erdb.epa.gov.tw/), the Environmental

Protection Administration, Executive Yuan.

6.2.9 Spoil Disposal

18 soil and gravel resource stacking sites are located in central region. Among which,
4 soil and gravel resource stacking sites are located on Changhua County and its annual
processing capacity is 1.75million m3; 11 soil and gravel resource stacking sites are
located in Taichung City, its annual processing capacity is 4.91million m3; 3 soil and
gravel resource stacking istes are located in Yunlin County, the annual processing
capacity is 2.796 million m3. Details is listed in Table 6.2.9-1.
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Table 6.2.9-1 Operating soil and gravel resource stacking sites in Central

Taiwan
Licensed | Licensed
Cc():ui?;y/ Site Name Function \Ili)r;ﬂmé t:/e;trrsem Acceptable Soil Quality
(m) | ()
Paowen construction residual soil |Processing, ol 360000 B1, B2-1, B2-2, B2-3, B3,
and gravel resource stacking site . B4
transferring
Tungfa construction residual soil . B1, B2-1, B2-2, B2-3, B3,
and gravel resource stacking site Transferring 0 360000 B4, B5
Xitun District Tsungmao .
environmental protection soil and Transferring ol 1080000 B1, B2-1, B2-2, B2-3, B3,
gravel resource stacking and B4, B5S
processing site
Paojen construction residual soil P .
and gravel resource stacking site rocessing, ol 360000 B1, B2-1, B2-2, B2-3, B3,
(Paojen Soil Development Co., transferring B4, B5
Ltd.)
. Chianglin Environmental . B1, B2-1, B2-2, B2-3, B3,
Eeii;;hung Protection Engineering Co., Ltd. Transferring 0 360000 B4, B5
Tungyi Kuanlien soil and gravel . B1, B2-1, B2-2, B2-3-B3,
resource stacking site Transferring 5736) 352800 B4, B5
Lucheng Premix Concrete Co., Ltd. . B1, B2-1, B2-2, B2-3, B3,
Soil resource site Processing 0| 266688 B4. B5
Tsaishih Gravel Co., Ltd Processing 0| 35560821 B2l B2-2,B2-3, B3,
B4, B5
Taichung City Fengchou Seawall ; ) i i
Public soil and gravel resource Processing, 0| 720000 Si gé 1,B2-2,B2-3, B3,
stacking site transferring ’
Tasheng soil and gravel resource  |Processing, ol 352800 B1, B2-1, B2-2, B2-3, B3,
stacking site transferring B4, B5S
Yingchuan Industrial Co., Ltd. Processing 0| 341568 Si Sél B2-2,82-3, B3,
'éihstz;lg Environmental Protection Processing ol 397800 gi 55135253 B2-3, B3,
Taichang Co., Ltd. soil and gravel . B1, B2-1, B2-2, B2-3, B3,
Changhua resource stacking site Processing 0] 315000 B4, B5, B6, B7
Yunglin Development Industrial . B1, B2-1, B2-2, B2-3, B3,
County |0 T td. Processing 0 40320054 B gg
Shengyao Environmental Processing, ol 633600 B1, B2-1, B2-2, B2-3, B3,
Protection Technology Co., Ltd. transferring B4, B5
Sihhu Township Yingtung soil and . B1, B2-1, B2-2, B2-3, B3,
gravel resource stacking site Transferring 0| 600000 B4, B5, B6
Holifa Soil Resource Technology ;
Yunlin  |Co. Ltd. soil and gravel resource Processing, 0| 1080000 Si 32186?22 B2-3, B3,
County |stacking site transferring T
Shihchuan Development Co., Ltd. .
soil and gravel resource stacking Transferring o| 1116000|B1 B2-1, B2-2, B2-3, B3,

and transferring site

B4, B5, B6, B7

Source:http://www.soilmove.tw/Dump/DumpList.aspx

Note : Soil quality code: B1: rock, gravel, crushed stone or sand; B2-1: mixture of soil, gravel and sand (soil<30% by volume); B2-2: mixture
of soil, gravel and sand (30%<s0il<50% by volume); B2-3: mixture of soil, gravel and sand (soil>50% by volume); B3: silty soil
(sludge); B4: clay soil; B5: bricks or concrete; B6: sludge or soil with water content >30%; B7: bentonite produced from diaphragm wall
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6.2.10 Electromagnetic Field

In order to understand the magnetic field values generated by the project’s shore
connection station, electrical room and areas along the power transmission cable, the
Department of Electrical Engineering from the National Taiwan University of Science and
Technology was commissioned to perform tests for the magnetic field test plan proposed
by this project. Table 6.2.10-1 and figure 6.2.10-1~2 shows the location of each inspection
and testing location. The measurement of the project’s current environmental
electromagnetic field was performed in November 2016 and methods used for the
inspection was in accordance to the “Electric Field and Magnetic Field Inspection Method
in the Environment (Overhead High Voltage Line, Substation, Floor Type Transformer)”.
Announced by the Environmental Protection Administration on April 4, 2003. Subsequent
supplementary investigation will be carried out in accordance with the newly announced
“Radio Frequency Electromagnetic Field Wave Detection Method in the Environment
(NIEA P203.92B)” by the Environmental Analysis Laboratory on January 17, 2017 and
recommended values from domestic and foreign sources are shown in table 6.2.10-3.
Description of the inspection and test results are as follows:

According to investigation (table 6.2.10-4), the first investigation of areas along the
project’s power transmission cable path showed background values between 0.0 ~ 7.3
milligauss and the maximum value of 7.3 milligauss was detected beside Changbin ES;
according to the results of the second investigation (table 6.2.10-5), the background value
of areas along the power transmission cable of this project showed values from 0.0 ~ 1.7
milligauss and the maximum value of 1.7 milligauss was recorded beside substation C.
Both investigations showed values that were significantly lower than related domestic and
foreign recommended values.

Table 6.2.10-1 Location of Electroagnetic Field Measuring Stations

Measuring Location Measuring Location Code
Xianxi Landing Point Tl
Xianxi turning point 1 T2
Xianxi turning point 2 T3
Xianxi Substation T4
Changhua Coastal intersection 1 T5
Changhua Coastal intersection 2 T6
Changhua Coastal Landing Point T7
Measuring Point T8
Shenglun T9
Changhua Coastal ES T10
Luhsi Landing Point T11
Luhsi Intersection T12
Luhsi Factory T13
Luhsi Substation T14
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Table 6.2.10-2 Measuring Location of Supplementary Electromagnetic

Survey

Measuring Location

Measuring Location Code

LandingPoint Tl
In the Vicinity of Substation C T2
In the Vicinity of Substation B T3
Changhua Coastal Substation T4

Table 6.2.10-3 Standard Value of 50/60 Hz Magnetic Field Limit
Recommended by Advanced Countries

Limit value (MG)

Country
Working Personnel General Public
International Radiation Protection All Days 5,000 1,000
Association (IRPA) Few Hours 50,000 10,000
Continuous Exposure 50,000 2,000
Japan Exposure for Short
Time 100,000 10,000
National Radiological Protection Board
(NRPB) 20,000 20,000
Taiwan, ROC — 833

note : 1 mG=0.1 micro Tesla
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Figure 6.2.10-1 Electromagnetic Field Measuring Locations
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Figure 6.2.10-2 Supplementary Electromagnetic Field Measuring Locations
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Table 6.2.10-4 Magnetic Field Background Value of Power Transmission

Line
11" November 2016 12" November 2015
Monitoring Code of (Weekday) _ (Weekend) _
L ocation Monitoring| Measured Value of Magnetic | Measured Value of Magnetic
Station Field (Milligauss) Field (Milligauss)
Maximum|Minimum| Average [Maximum|Minimum| Average
T1-1 0 0 0 0 0 0
Xianxi Landing Eg 8 8 8 8 8 8
Point T1-4 0 0 0 0 0 0
T1-5 0 0 0 0 0 0
T2-1 0 0 0 0 0 0
L T2-2 0 0 0 0 0 0
Xianxi Street 153 0 0 0 0 0 0
Corner 1 T2-4 0 0 0 0 0 0
T2-5 0 0 0 0 0 0
T3-1 0.14 0.14 0.14 0.1 0.1 0.1
anxi S T3-2 0.3 0.22 0.2305 0.25 0.14 |0.221667
xiand Stieet 7733 0.3 0.29 |0.299667] 0.3 0.29 |0.290167
T3-4 0.17 0.14 0.1405 0.22 0.14 |0.149333
T3-5 0.45 0.22 0.244 0.25 0.14 |0.157833
T4-1 0.14 0.14 0.14 0.3 0.17 |0.228333
T4-2 0.1 0 0.09 0.14 0.14 0.14
Xianxi Substation T4-3 0.17 0 0.0275 0.17 0.14 0.153
T4-4 0.1 0 0.001667| 0.22 0.14 0.208
T4-5 0.1 0 0.02333| 0.34 0.1 [0.143167
T5-1 0.66 0 0.0435 0 0 0
Cragggtl:ilcgaarslia' T5-2 0.4 0 0.0185 0 0 0
torsootion 1 T5-3 0.38 0 [0.025333] 0 0 0
T5-4 0.71 0 0.064667 0 0 0
T5-5 0.2 0 0.007333 0 0 0
T6-1 0.25 0 0.0255 0 0 0
Crsgggtg;f;:ia' T6-2 0.22 0 [0.048667] 0 0 0
Intersection 2 T6-3 0.34 0 0.072167 0 0 0
T6-4 0.31 0 0.036167 0 0 0
T6-5 0.8 0 0.041833 0 0 0
T7-1 0.34 0 0.025667 0 0 0
Landing Point of T7-2 0.5 0 0.039833 0 0 0
Changhua Coastal| T7-3 0.14 0 0.013667 0 0 0
Industrial Park T7-4 0.5 0 [0.028833 0 0 0
T7-5 0.81 0 0.0675 0 0 0
T8-1 0.95 0.82 0.8855 1.38 1.27 1.281
T8-2 0.74 0.64 |0.727667| 1.36 1.21 1.2785
Measuring Point T8-3 0.95 0.74 10.860667| 2.13 1.85 |1.973167
T8-4 0.95 0.82 0.9205 2.19 1.92 2.091
T8-5 0.82 0.74 0.818667| 1.76 1.52 |1.654667
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Table 6.2.10-4 Magnetic Field Background Value of Power Transmission

Line (Cont.)
11™ November 2016 12™ November 2015
Monitoring Code of (Weekday) _ (Weekend) _
Location Monitoring| Measured Value of Magnetic | Measured Value of Magnetic
Station Field (Milligauss) Field (Milligauss)
Maximum|Minimum| Average [Maximum|Minimum| Average
T9-1 2.39 1.76 [2.068667| 0.52 0.43 ]0.486333
T9-2 2.89 2.17 [2.634333] 0.65 0.5 0.51
Shenglun T9-3 0.41 0.31 ]0.381667| 0.29 0.29 0.29
T9-4 0.76 0.31 0.3175 0.29 0.22 ]0.239833
T9-5 0.68 0.41 ]0.502167| 0.5 0.43 |0.432667
T10-1 7.3 6.04 [6.785833| 2.45 2.15 2.3155
T10-2 6.51 526 |5.917167| 2.42 2.29 [2.348833
Changhua T10-3
CoastalindustrialPark 3.49 3.17 3.3325 2.46 2.38 2.395333
ES T10-4 | 351 3.22 |3.374833| 2.47 239 | 2.458
T10-5 4.82 3.7 4.05 2.44 2.29 |2.359667
T11-1 0.71 0 0.130667 0 0 0
T11-2 0.91 0 0.187667 0 0 0
Lusi Landing Point | T11-3 0.34 0.1 ]0.185167 0 0 0
T11-4 0.51 0.1 0.1565 0 0 0
T11-5 0.34 0.1 ]0.125167 0 0 0
T12-1 0.52 0.25 ]0.426667| 0.31 0.22 |0.243833
T12-2 0.76 0.34 |0.402167| 0.38 0.34 |0.342667
Lusi Intersection T12-3 0.91 0.14 ]0.216833| 0.14 0.14 0.14
T12-4 0.64 0.14 ]0.210167| 0.17 0.14 0.141
T12-5 0.82 0.22 0.283 0.17 0.14 | 0.1425
T13-1 1.99 0.41 0.5775 0.68 0.55 ]0.567333
T13-2 0.71 0.38 0.4635 0.49 0.35 0.4215
Lusi Factory T13-3 0.3 0.22 0.2475 0.14 0.14 0.14
T13-4 0.81 0.25 ]0.312833| 0.34 0.22 0.2425
T13-5 0.38 0.22 0.282 0.29 0.29 0.29
T14-1 0.74 0.22 0.367 0.22 0.1 ]0.187667
T14-2 0.75 0.22 ]0.325667| 0.25 0.1 0.17833
Lusi Substation T14-3 1.31 1.16 [1.237333] 0.54 0.41 10.477167
T14-4 0.8 0.52 ]0.652833| 0.59 0.45 ]0.521833
T14-5 0.73 0.45 0.494 0.3 0.3 0.3
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Tabkle 6.2.10-5 Supplementary Survey on Magnetic Field Background
Value of Power Transmission Line

14™ July 2017 (weekday)

15" July 2015 (weekend)

Monitoring M%(r)\?t%?i];lg Measured Value of Magnetic | Measured Value of Magnetic
Location Station _ Field (Mllllgauss) ' Field (_I\/!llllgauss)
Maximum{Minimum| Average |Maximum|Minimum| Average
T1-1 0.1 0 0.001667 0.1 0 0.005
T1-2 0 0 0 0.2 0 0.003333
Landing Point T1-3 0.14 0 0.004 0.1 0 0.00667
T1-4 0 0 0 0.14 0 0.005667
T1-5 0 0 0 0 0 0
T2-1 0.22 0.14 |0.143667 | 0.44 0.29 0.408
T2-2 0.36 0.22 |0.307167| 1.48 0.54 1.2605
Vicinity of T2-3 025 | 022 | 0.2205 1 0.77 | 0.83667
Substation C
T2-4 0.36 0.29 | 0.3425 1.7 1.42 | 15405
T2-5 0.22 0.14 [0.210667 | 0.77 0.5 0.6515
T3-1 0 0 0 0.22 0 0.017
o T3-2 0.2 0 0.0123333| 0.22 0 0.034
S\J;)g'tg't%r?‘; T3-3 0 0 0.14 0  |0.0023333
13-4 0 0 0 0 0
T3-5 0.1 0 0.001667 0.1 0 0.005
T4-1 0.22 0 0.016 0.38 0 0.077833
Substation of T4-2 0.1 0.1 0.1 0.22 0.1 0.106833
Changhua " 143 | 017 | 01 |0.01833] 0. 0.1 0.1
Industrial Park T4-4 0.1 0 0.003333| 0.14 0 0.070667
T4-5 0.14 0.090333| 0.14 0.1 0.100667
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6.3 Ecology Environment

6.3.1 Terrestrial Ecology

2 quarters of terrestrial ecological surveys (including terrestrial birds) were
conducted on 21st August and 10th October. In July of 2017, a quarter of supplementary
survey on common corridor of Lunwei Area was conducted. Transmission and distribution

system construction are built on terrestrial facility. It has passed coastal area, windbreak
forest and roads, ecological survey was conducted on the area of terrestrial facility.

I. Current Environmental Condition

(i) Geographic Location

(i)

Coastal bird survey was conducted at Changhua north coastal area (east longitude
120 226 ~120 29.5 | northern latitude24 03.4 ~24 12.0 ,east
longitude 186611.44~198364.53 and northern latitude 2661443.07~2677266.73),
including wetland at southern coast of Dadu Estuary and Changhua Coastal
Industrial Park. The administrative zone was across Lukang Township, Xianxi
Township and LukangTownship, Changhua Couty.

Wu River (also known as Dadu River) is one of the most important rivers in
Taiwan. It is originated from Xigiao, Hehuan Mountain, Central Range. It is then
flown into Taiwan Strait between Longjing District of Taichung City and
Shenggang Township of Changhua County. It is 116.8km long and 3,062km2 wide.
Dadu River Estuary is gently sloped which encompsses waters, intertidal zone,
river, sand bank, reclaimed land, cultivated land, fish farm and etc. Due to wide
variety and high naturalness, the number and species of bird are relatively high.
Argillaceous intertidal zone with 4km width is formed by alluviation and drifting.
Abundant benthic organisms is fertilized into it which are also the major food
source of Scolopacidae and Charadriidae and waterbirds. Every year, many
waterbirds stop can this site during migration or winter at this site.

5km south of Dadu Estuary is the area of Changhua Coastal Industrial Park.
Changhua Coastal Industrial Park was originally an intertidal zone mud flat. Since
1970, it is tranfromed from a sea reclamation land to an industrial park. From north
to south, it is divided into Xianxi Area, Lunwei Area and Lukang Area, with total
area 3,643ha. Waterway is isolated between 3 area, industrial zoen and original
coastal line. There is waterway between the three blocks and the industrial area and
the original coastline, and the side facing the ocean is surrounded by seawalls.

Climate

The nearest weather station of Central Weather Bureau is Wuqi Weather Station
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where is 6km north of site. It is also surrounded with waters, thus the weather of
Wuqi Weather Station is used.

Wuqi is in the vicinity of Taichung Harbor. It has a tropical and monsoon climate.
According to statistical data of Wuqi Weather Station for 30 years (1981-210), the
annual precipitation is 1348m. As it is in the plain, the weather is dry. Annual raing

days is approximately 90 dayas, it usually rains in February to September. The
average temperature of Wugqi is 23°C. The warmest temperature reaches 29°C in

July and the coolest temperature falls at 16°C in January. Mean monthly
temperature is 5°C higher than limited temperature of plant growth, With respect to
temperature, there’t no quarter to limit the growth of plants.

Strong wind is the characteristic of Wuqi The wind speed of Wuqi peaks in the
results of Central Weather Bureau. Due to sea-land breeze in summer, the average
wind speed is above3.5m/s. Due to north-easterly monsoon in winter, the average
widn speed from November to December ranges from 6.4m/s to 6.9m/s, the
maximum average wind speed is up to 20m/s (7-8 Degree); Maximum
instatntaneous wind speed is up to 30m/s (10-11 Degree).

Ecological climate of Wugi Area is shown as Figure 6.3.1-1. Ecolgical climate
figure clearly shows major climate factor of local growth of vegetation- the
relationship of temperature and precipitation; It is known as wet season when
temperature line is lower than isohyet, and it is suitable for growth of plant; It is
considered as dry season when temperature line is higher than isohyet. From this
figure, relative dry season of Wugqi is from October to January. Remaining 8
months are relative wet season which is suitable for the growth of plants. This site
is located at seashore, growth of plant is susceptible to strong wind and salt
damage.
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(1) Vegetation and land utilization

The types of land use of Dadu River Estuary include wasted fish farm, wasteland,
riverside, and park land. The primary vegetation is grassland, and the abundant
species is the exotic Pilose Beggarticks, followed by the summer abundant species
of panicum repens. In winter the panicum repens will be withered, so the more
significant species will be Bermuda Grass. They can form the scene of signal
vegetation in different seasons. There is Seashore Dropseedgrass in near shore
intertidal zone, and the primary species at the riverbank are Seahore Vine Morning
Glory and Sea Purslane. And there are Common Cerberus Tree and Sea Lettuce
along the in-land roads, which are the characteristic species of this region. You can
also find Broomjute Sida, White Woodrose, and Rhodes Grass at the edge of waste
fish farm, and Suaeda maritime, Dodder, Fragrant Pittosporum, and Seaside
clerodendrum at the riverbank beach.

Changhua Coastal Industrial Park was formed by sea reclamation. Besides the land
for industrial use, it also contains various habitats including natural grass land,
inner seawall salt land, uncultivated grass land, man-made forest, and secondary
forest. The two most advantageous habitats that cover the largest areas are
man-made forest and uncultivated grass land. Different vegetations will grow in
different habitats. There is no vegetation at the outer seawall due to the substantial
amount of armor blocks. The natural grass land is mainly located on the sand hills
near Xianxi Dumpling Corner and is suitable for the growth of Spinifex littoreus,
Ipomoea pes-caprae, and Simpleleaf Shrub Chastetree. The inner seawall salty land
is suitable for the growth of Simpleleaf Shrub Chastetree, Ipomoea pes-caprae,
Fimbristylis cymosa, Trianthemum portulacastrum, Paspalum vaginatum, Digitaria
ciliaris, and Bidens pilosa radiate. The vegetation on the uncultivated grass land
will depend on the dryness of the land. Man-made forest is mainly distributed in
Xianxi district and Lukang district and contains mostly costal wind-protection
plantation. Man-made advantageous plantation includes coast oak and Hibiscus
tiliaceus. There is not much plantation in the secondary forest mostly because it is
not suitable for the growth of man-made plantation.

Il.  Ecological survey method

(i) Terrestrial Plants
1. Species and Distribution of Plants

Two investigators will conduct the survey on species of vascular plant along
the accessible roads within the selected scope of survey, including the native,
naturalized, and planted species. If any rare plant is found, or any species of
special ecological, commercial, historical (such as old trees), aesthetic,
scientific, and educational value is found, the distribution location should be
marked, and its importance should be specified.

According to the regulations of environmental assessment, the survey of
terrestrial plants must be conducted for at least two quarters, and a quarter of
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supplementary survey has been conducted with respect to the common
corridor Lunwei Region in July 2017. Based on the analysis of ecological
diagram, we know that in the project area the relative wet season is from
February to September, and the relative dry season is from October to January;
considering the possible difference in plants clusters during wet season and
dry season, the two surveys have been scheduled in August and November to
cover the situations of dry season and wet season.

Determine Naturalness

The survey of vegetation and naturalness will be interpreted according to the
aerial photo, and the naturalness of the project area can be divided into class
0~5 according to the current status of land use and the plant society
composition distribution.

(L) Naturalness 5a — natural forest land; including unspoiled forest, and
once-spoiled forest which has been restored to its natural state; it has a
rather stable composition of plant landscape and composition of plant
society, and there will not be any major change of composition and
structure in the future if it is not disturbed.

(2) Naturalness 5b — secondary forest land: the vegetation gradually
recovered from human disturbance. They could be afforestation, grass
shrub, or deserted orchard previously, and now the primary vegetation is
mostly the naturally evolved secondary forest after the disturbance, and
the forest form has been gradually restored to the structure of
Ficus-Machilius forest.

(3) Naturalness 4 — original grassland: it could have been developed into a
forest under the local atmospheric condition, yet the evolution stopped at
the stage of grassland due to the restrictions of the factors of soil,
moisture, nutrients, and repeated disturbances. So it has been kept at the
form of grassland for a long time.

(4) Naturalness 3 — afforestation land: it includes afforestation land with
post-logging land, grassland, post-fire afforestation land, and bamboo
forest land. Even though the vegetation is formed by artificial planting, its
constancy is rather high due to the long harvest period unlike the
farmland with frequently changed crops.

(5) Naturalness 2 — farmland: the vegetation is artificially planted crops,
include fruits, rice, multigrain, and special crops. And there is also the
grassland with suspended farming, and the crops could be changed at any
time.

(6) Naturalness 1 — bare land: the vegetation-free are resulted from natural
factors, such as the bare lands resulted from river basin, reef, and natural
collapse.

(7) Naturalness 0 — the vegetation-free are resulted from human activities,
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such as cities, houses, roads, and airports.
Identification and Production of List

According to the four literatures of: (1) Taiwan Rare Plants Directory in the
“Technical Specifications of Plant Ecological Assessment” (EPA of the
Executive Yuan 2002); (2) The assessment of rare and endangered plant
species conducted by Council of Agriculture according to the 1994 Edition of
The World Conservation Union (IUCN); (3) “Flora of Taiwan” (Huang et al.
1993-2003); and (4)”Insights of the Latest Naturalized Flora of Taiwan” (Wu
et al. 2010), the plant directory has been composed based on the two
categories of rarity and endemicity, and the style, nativity, and richness of
plant are specified in accordance with Tashan Plant Directory System. With
the references of “Database of Rare and Endangered Plants in Taiwan” of
Council of Agriculture (http://econgis.forest.gov.tw/rareplant/index.htm) and
Population Distribution of Initial Review Directory of Taiwan Vascular Plant
Red Paper (Wang Z. Z. et al. 2012), the species marked as rare species in the
richness category of the directory have been assessed via the scope and
method of development project to see if they will affect the wild population of
rare plants, and to provide countermeasures. The attribute statistics table has
been composed according to the style, nativity, and richness of this plant
directory in order to calculate the species composition. The types of nativities
of the four major types of plants (rare, endemic, native, and planted) in the
survey area are provided. The ratios of these types and the types of vegetation
recorded by the onsite survey can allow us to further understand the current
status of human disturbance in the survey area, such that the impacts on the
development project and the countermeasures can be assessed.

Setting and Survey of Sample Plot

Sample areas must be set up in the vegetation survey by selecting the type of
representative vegetation, and the survey method must be determined
according to the type of vegetation, such that the results can reveal the feature
of each type of vegetation, and the survey can be conducted efficiently.

After the interpretation based on aerial photo of the project area and onsite
survey, the abundant vegetation of forest and grassland have been selected for
the survey. The sample area of grassland is a deserted grass land, and the
sample area of forest is an artificial forest. There are different survey methods
for different plant life styles:

(1) The forest sample area is based on the sampling unit of 10x10 m. The
sample trees in the forest in the survey area are not tall, and there are
many branches at the bottom, so the conventional diameter at breast
height method will lead to underestimated biomass. Therefore, the
coverage estimation method has been used to survey the tree species in
the sample area and the types and coverage of plants in the forest floor
layer (5x5 m).
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(2) 'The grassland area is based on the sampling unit of 5x5 m. The sample
area is randomly selected in a chosen typical area for the survey of all
types of herbs and their percentage coverages in the sample area.

(i)  Terrestrial Mammal Survey

The scope of terrestrial survey of this project is as shown in Figure 6.3.1-2. The
survey of terrestrial mammals has been conducted for two quarters, and a quarter of
supplementary survey has been conducted in July 2017 with respect to the common
corridor Lunwei Region at the survey site as shown in Figure 6.3.1-3. This survey
was conducted via the three methods of crossing line survey method, trapping
method, and Anabat system investigation.

1. Transect Line Survey Method

In this method one will move slowly forward along the planned sample line
and randomly record any sign of activity of mammal found during the process
of daytime and night-time survey, including individual siting, heard voice, or
findings of excreta, traces, or dead bodies. It can be assisted by the interviews
of local residents in order to understand the current status of composition of
mammals in this region.

2. Trapping Method

This method is suitable for small mammals which are active on the ground,
such as rodent (rats) and insectivore (soricidae). Large trap cages and H.B.
Sherman traps have been installed at every monitoring sample site near grass,
shrub, boulder or fallen wood, or at the area with rich ground cover plant in
the forest. The trapping of 4-day-3-night has been conducted for each survey
with the baits of pieces of sweet potato with peanut butter. The trap
installation was completed by dusk every day, and it was reviewed in the next
morning while replacing the baits to keep the smell. The old baits were taken
out and placed at the cage door as the external bats to enhance the capture rate.
If there is any animal captures, the survey personnel will place it in the bag for
observation to determine its species and gender, measure its shape, and take
photograph. The coordinates of the site of capture will also be recorded. After
the recording is completed, the animal will be released at the original habitat,
and a new trap will be installed to prevent the residual animal odor from
affecting the subsequent capturing.

3. Anabat system investigation

This method is suitable for investigating the nocturnal flying chiroptera
mammal (bat). A flying bat will emit ultrasonic signals, and there will be
specific acoustic frequencies and waveforms for different species. The
ultrasonic waves emitted by bats can be recorded by AnaBat Il Bat Detector
(Titley Electronics, Australia). In addition to confirm the existence of bat in
the environment, the waveform and frequency of recorded ultrasonic signal
can be compared with the reference acoustic frequency database in order to
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understand the diversity of types of local bats.

The peak of bat activities is in the evening, so the Anabat system investigation
will begin 30 minutes before sunset and end by 8 pm. The voice recording will
be conducted for 10 minutes at each sampling site, and it will be conducted at
least once every quarter.

(iif)  Terrestrial Bird Survey

(iv)

The terrestrial birds survey can be divided into daytime survey and night-time
survey, and it has been conducted for two quarters at the sites as shown in Figure
6.3.1-4. And a quarter of supplementary survey has been conducted in July 2017
with respect to the common corridor of Lunwei Region at the sites as shown in
Figure 6.3.1-5.

1. Daytime survey: it is conducted via point counts method (Buckland et al.
1993). The survey personnel will stay at each selected sampling spot for 6
minutes to record all detected species and quantity of birds. For a
comprehensive understanding of avian fauna in this region, all birds found
during the movement between survey spots must also be recorded. Most
terrestrial birds are active early in the morning, so the survey must be
conducted with 3.5 hours after sunrise; it should be conducted in a sunny
weather, and it should be stopped during rainy days.

2. Night-time survey: It is conducted via crossing line survey method, and the
species and quantity of nocturnal birds heard or saw along the path of all
survey spots must be recorded. The survey must be conducted within 3.5 hours
after sunset in good weather condition without any wind.

Terrestrial Amphibians and Reptiles Survey

The terrestrial amphibians and reptiles survey has been conducted for two quarters
at the sites as shown in Figure 6.3.1-4, and a quarter of supplementary survey has
been conducted in July 2017 with respect to the common corridor of Lunwei
Region. A daytime survey and night-time survey have been conducted once; the
daytime survey was conducted from 10 am to 12 noon, and the night-time survey
was conducted from 7 pm to 9 pm. The daytime survey and night-time survey were
conducted via visual detection method, while the daytime observation has been
assisted by manual stone-flipping method. The items to be recorded include the
types, quantity, gender, behaviors, micro-habitat, and coordinate location of
amphibians.

1. Visual detection method: the survey personnel is moving forward at a walking
pace slower than 2 km/hour along the crossing line while observing and
recording all targets on both sides. In addition to observing all types of possible
habitats during the survey period, the observation emphasis should be put on
regions with frequent appearance of reptiles, such as ditch, stone seam, shrub,
and arbor. The night-time survey should be assisted by flashlight.

2. Manual stone flipping method: Based on the habits of some amphibians and
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(v)

reptiles hiding beneath stones, stones with diameter from 10 to 50 cm which can
be manually flipped will be randomly selected to be flipped over from one side
to examine whether or not there is any amphibian and reptile hiding there. And
then the stone will be put back to its original position.

In addition to the aforementioned fixed survey methods, there will also be random
observations conducted via other animal survey methods with additional records.
Only the species directory will be provided, and it will not be included in the
analysis of relative quantity. Interview survey will be conducted with respect to
local residents if possible, and the obtained information can serve as the reference
for the species directory.

Terrestrial Butterflies and Dragonflies Survey

Various insects could be distributed everywhere in the natural environment from
the 30~40 meter high tree crown to underground, and they all have different habits.
So it is rather difficult to survey all types of insects. Therefore, the terrestrial insect
ecological survey of this project was focused of large insects, including butterflies
and dragonflies, and it has been conducted via the following survey methods in the
two forms of setting sampling area and along the crossing line:

1. Net capturing method: This is the most frequently used survey method. Various
insect nets are used for capturing flying or resting insects in different habitats.
When this method is used for population and richness surveys, it is usually used
in coordination with crossing line or sampling area based on fixed number of net
capturing, subjects, and sites.

2. Witness method: It is about recording all witnessed types and quantity of insects
along the crossing line. This is the most frequently used method for butterflies
ecological survey, and it can be used for other large insects.
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Figure 6.3.1-2 Schematic Diagram of Terrestrial Survey
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Figure 6.3.1-3 Traps Location of Mammal
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Figure 6.3.1-3 Traps Location of Mammal (Cont.)
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Figure 6.3.1-4 Sample Plot of Survey of Terrestrial Birds,Reptile,
Amphabian, Butterfly and Dragonfly
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Figure 6.3.1-5 Fixed Point Sample Plot of Terrestrial Birds and Survey
Routes
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I1l. Data Analysis

Different analytical methods should be adopted in response to different survey methods.
The analytical methods for woody plant data, plant data of all sampling areas, and
animal data are as described below.

(i) Data of Woody Plant

1.

The names and scientific names of all plants in early surveys and this survey
should be re-organized according to the Second Edition of Flora of Taiwan.

The diameter at breast height (DBH) of all plants should be converted to the
basal area (BA). If there are multiple branches of this plant, the sum of basal
area of every branch will become the basal area of this plant in this sampling
area:
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Whereas, BA is the basal area of this plant by the unit of cm2, n is the number
of branches of this plant, and DBHi is the diameter at breast height of the ith
branch by the unit of cm.

All data should be keyed into the Microsoft Excel according to the data format
of sampling area-tree species-basal area. The pivot table should be used to
convert the data into a matrix of sampling area versus plant species. And the
basal are of every tree species of every sampling area is multiplied by 100 and
divided by the total basal area of that sampling area to obtain the percentage
accounted for by the plant species in the sampling area.

The data is imported to Pcord to be analyzed via cluster analysis method.
During the analysis, the distance calculation is done by Sorensen (Bray-Curtis)
method, and the Flexible Beta method is used for linkage among all clusters.

(= ) Plant data of all sampling areas

1.

Scope and description of data selection

This part of data is collected from all sampling areas, yet it only includes the
plant species in all sampling areas, and the grass plants in woody plant
sampling areas and the species with diameter at breast height less than 2 cm
are also included in the directory. Since the data is about the existence of
species without any amount, so the analytical method is slightly different from
the previous one.

Data analytical method and adopted software

Species diversity includes species richness and species evenness. In this study
the species diversity is calculated based on coverage, and it is expressed by the
three indicators (NO, N1, N2) defined by Hill (1973) and the E5 evenness
indicator of Alatalo (1981).
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(@) " The total number of species of sample/(No)

S is the total number of species in the sample
(2) " The number of abundant species in the sample/(Ng)

Pi : the ratio of total sample coverage accounted for

by the coverage of the ith species

H’ is Shannon’s index, indicating the uncertainty of a certain species
when an individual is encountered in the forest; this index is affected by
the number of species and the number of individuals. The more the
number of species, the higher the evenness of individual distribution
among species will be.

(8) " The number of very abundant species (N2) in the sample[{(N2)

A Simpson’s index, indicating the probability of any two individuals in
the sampling area belonging to the same species, and its value is between
0 and 1. If the abundance is focused on a small number of species, A
value will be higher. If the A value is 1, it means this society is formed by
a single species.

(@) " Evenness: it is expressed by the E5 evenness indicator of Alatalo (1981)

When E5 approaches 0, it means higher abundance of a certain species in
the sampling area.

The biological data record of the survey has been summarized by Microsoft Excel,
and the SYSTAT11 statistical software has been used for calculation of richness,
density, and similarity of species. The analysis of diversity and evenness has been
done via Shannon’s function.

In this survey the population density D analysis has been conducted only for the
birds, and the calculation program is as shown below:

Where n is the total number of birds recorded in a specific radius, and 7y is the
specific basic radius of a certain bird species (Xu, 2003).

The diversity and evenness estimation have been conducted according to the
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recorded directory of animal species. In this report the estimation has been done
based on Shannon-Wiener’s diversity index (H’) and Shannon-Wiener’s evenness
index (E). The calculation formula (Magurran 1988, Krebs 1999) is as shown
below:

s
H =— ZPI l0g10P;

i=1
E =H'/H, = H/logiwS
S : the number of animal species recorded in each cluster

Pi : the amount percentage accounted for by the ith species in each cluster

H’ is the Shannon-Wiener diversity index, and its value is usually between 1.5~3.5.
The greater index indicates richer species in this area and a greater amount of more
even individual species, thus leading to higher degree of cluster diversity. If the
biological cluster in this area is formed by only one species, H’ will be 0. Usually a
matured and stable ecological system will have a higher degree of diversity, which
will benefit the balance of ecological system. Therefore, the analysis of diversity
index can be used to determine whether or not the survey area is a stable and
matured ecological system.

E is Shannon-Wiener’s evenness index. This index represents the distribution of
number of all individual species in a cluster, which is also the evenness of
distribution of the number of individual species. When this index approaches 1, it
indicates that the number of individual species in this survey environment is more
even, and the abundant species is less obvious.

V. |Survey/Results
(i) Terrestrial Plant Survey

1. Plantation type and statistics

In the survey project area of the first quarter, a total of 33 families 90 genera
and 107 species of plants are recorded (Table 6.3.1-1), where fern and
gymnosperm are not investigated. There are 28 families 68 genuses and 80
species of Dicotyledons and 5 families 22 genuses and 27 species of
Monocotyledons. Based on the plant type analysis, there are 10 species of
arbors (accounting for 9.35%), 13 species of shrubs (accounting for 12.15%),
18 species of vines (accounting for 16.82%), and 66 species of herbs
(accounting for 61.68%); based on the growth environment analysis, there are
3 endemic species (accounting for 2.80%), 55 native species (accounting for
51.40%), 46 naturalized species (accounting for 42.99%), and 3 planted
species (accounting for 2.80%). The vegetation found by this survey was
dominated by the native species of 51.40% followed by the 42.99% of
naturalized species. The amount of planted species was the same as the
endemic species. The total amount of exotic species was still less than the
native species.
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In the survey project area of the second quarter, a total of 34 families 95
genuses and 112 species of plants are recorded (Table 6.3.1-1), where fern and
gymnosperm are not investigated. There are 29 families 72 genuses and 84
species of Dicotyledons and 5 families 23 genuses and 28 species of
Monocotyledons. Based on the plant type analysis, there are 11 species of
arbors (accounting for 9.82%), 13 species of shrubs (accounting for 11.61%),
19 species of vines (accounting for 16.96%), and 69 species of herbs
(accounting for 61.61%); based on the growth environment analysis, there are
3 endemic species (accounting for 2.68%), 57 native species (accounting for
50.89%), 49 naturalized species (accounting for 43.75%), and 3 planted
species (accounting for 2.68%). Most plants were not ideally grown due to
strong wind. The vegetation found by this survey was dominated by the native
species of 50.89% followed by the 43.75% of naturalized species. The amount
of planted species was the same as the endemic species. The total amount of
exotic species was still less than the native species.

By looking at data from two combined seasons, Gramineae is the most
dominant in plant types (22 types), followed by Asteraceae (14 types),
Legume (10 types), Euphorbiaceae (5 types), Malvaceae (5 types) and
Convolvulaceae (5 types). Since the habitats along the selected region are
mostly natural grass land, and uncultivated grass land as well as some open
spaces near the road side, and there is not much forest around, the plants
therefore are mainly light-demanding plants and no fern or gymnosperm type
plants were observed. Table 6.3.1-1 shows the plantation characteristic table.

As for the quarter of supplementary survey on the common corridor Lunwei
Region, In the survey project area a total of 47 families 114 genuses and 142
species of plants are recorded, and there are no fern and only 2 gymnosperm
species. There are 39 families 86 genuses and 106 species of Dicotyledons and
6 families 26 genuses and 34 species of Monocotyledons. Based on the plant
type analysis, there are 29 species of arbors (accounting for 20.42%), 17
species of shrubs (accounting for 11.97%), 19 species of vines (accounting for
13.38%), and 77 species of herbs (accounting for 54.23%); based on the
growth environment analysis, there are 4 endemic species (accounting for
2.82%), 75 native species (accounting for 52.82%), 52 naturalized species
(accounting for 36.62%), and 11 planted species (accounting for 7.75%). Most
plants were not ideally grown due to strong wind. The vegetation found by this
survey was dominated by the native species of 52.82% followed by the
36.62% of naturalized species. The ratio of planted species is not high. The
total amount of exotic species was still less than the native species.

In terms of plants family, Gramineae has the most species (26) followed by
Compositae (14), Leguminosae (10), Verbenaceae (6),and Malvaceae (6). This
indicates that the environment was filled with natural grassland, deserted
grassland, and roadside land, and there was less forests. So there were more
destructive plant species with strong need for light, and there was not any fern.
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For the plant directory please refer to Appendix 01, and for the plant attributes
statistics please refer to Table 6.3.1-2.

Table 6.3.1-1 Characteristics Table of Offshore Plant at Changhua Coastal
Industrial Park

Characteristics Pteridophyta =~ Gymnosperms Dicotyledonae Monocotyledon Total
First Second First Second First Second First Second First Second
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

No.of 0 0 0 28 29 5 5 33 34

Family

No. of
Types Genus 0 0 0 0 68 72 22 23 90 95
No.of 4 0 0 0 80 8 27 28 107 112

Species
Arbor 0 0 0 0 10 11 0 0 10 11
Living Shrub 0 0 0 0 11 11 2 2 13 13
Form Vine 0 0 0 0 18 19 0 0 18 19
Herb 0 0 0 0 41 43 25 26 66 69
Endemic 0 0 0 0 1 1 2 2 3 3
Attribute Indigen_ous 0 0 0 0 38 40 17 17 55 57
Naturalized 0 0 0 0 38 40 8 9 46 49
Cultivated 0 0 0 0 3 3 0 0 3 3
Common 0 0 0 0 72 76 24 25 96 101
Number  Normal 0 0 0 0 7 7 3 3 10 10
Rare 0 0 0 0 1 1 0 0 1 1

Table 6.3.1-2 Characteristics Table of Offshore Plant at Changhua Coastal
Industrial Park

Characteristics  [Pteridophyta|Gymnosperms|Dicotyledonae|Monocotyledon| Total
No. of 0 2 39 6 47
Family
Types | No-Of 0 2 86 26 114
yp Genus
No. of 0 2 106 34 142
Species
Arbor 0 2 27 0 29
Living Shrub 0 0 15 2 17
Form Vine 0 0 19 0 19
Herb 0 0 45 32 77
Endemic 0 0 2 2 4
) Indigenous 0 1 51 23 75
Atribute -
Naturalized 0 0 43 9 52
Cultivated 0 1 10 0 11
Common 0 1 89 31 121
Number [ Normal 0 0 15 3 18
Rare 0 1 2 0 3
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Rare Endemic Plants

The endemic plants in this project include Taiwan Golden-rain Tree, Chloris
formosana (Honda) Keng and Phoenix hanceana. There is only one rare plant,
Thespesia populnea, which is a man-made plant. It is not included in the
Taiwan rare endemic plant directory from the “Plant Ecosystem Assessment
Technology Standard”. It is a species from the Taiwan vascular plant red paper
preliminary assessment directory.

As the unique plant in Hengchun Peninsula, the appearance of Bhendi Tree is
similar to Linden Hibiscus, so it is also known as Hengchun Linden Hibiscus.
Its flower bud is woody, cup-shaped, and truncate-shaped, so it is also known
as thespesia populnea. It actually belongs to a different genus as the Linden
Hibiscus. It is speculated that it was generated among seedlings of Linden
Hibiscus during afforestation. The plant found in this product is the one
accidentally introduced along with the afforestation of wind-break forest, so it
is an artificial plant rather than a natural plant. It is not included in the
Directory of Rare and Endemic Plant Species in Taiwan listed in the
“Technical Specifications of Plant Ecological Assessment”; it is a species
included in the Initial Review Directory of Taiwan Vascular Plant Red Paper.
The found distribution location is X: 190875 Y: 2669037.

The endemic species found during the supplementary survey with respect to
the common corridor Lunwei Region are Tashiro Indian Hawthorn, Taiwan
Golden-rain Tree, Formosan peacock-plume, and Formosan Date Palm. None
of them are rare plants. The rare plants are Lanyu Podocarp, Common
Garcinia, and Bhendi Tree, which are all artificial plants not included in the
Directory of Rare and Endemic Plant Species in Taiwan listed in the
“Technical Specifications of Plant Ecological Assessment”; it is a species
included in the Initial Review Directory of Taiwan Vascular Plant Red Paper.

Vegetation type and plant naturalness (e.g. Figure 6.3.1-6~7)
(L) Natural forest (naturalness 5a)

The land under investigation is from sea reclamation, therefore, no
natural forest.

(2) Secondary forest (naturalness 5b)

The land under investigation is from sea reclamation. Since the area is
under strong wind and it is salty land, no secondary forest was yet
formed.

(3) Natural grass land (naturalness 4)

There is no vegetation at the outer seawall due to the substantial amount
of armor blocks. The natural grass land is mainly located on the sand hills
near Xianxi Dumpling Corner and is suitable for the growth of Spinifex
littoreus, Ipomoea pes-caprae, and Simpleleaf Shrub Chastetree. The rest
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of the natural grass land is the inner seawall salty land, which is suitable
for the growth of Simpleleaf Shrub Chastetree, Ipomoea pes-caprae,
Fimbristylis cymosa, Trianthemum portulacastrum, Paspalum vaginatum,
Digitaria ciliaris, and Bidens pilosa radiate.

(4) Man-made forest (naturalness 3)

Man-made forest is mainly distributed as costal wind-protection
plantation and was planted purposely by man. Man-made advantageous
plantation includes coast oak and Hibiscus tiliaceus. Most of the
man-made forest is uncultivated or destroyed by wind. Only few
autochthonous or naturalized species grown naturally and moved towards
secondary forest.

(5) Fish-farm side and road side grass land (naturalness 2)

Uncultivated land accounted for most of the area of the region under
investigation. Different vegetations will grow in different habitats. Only
few plants, such as Creeping Rhynchelytrum, Bidens pilosa radiate,
Guinea grass, and Digitaria ciliaris, with strong growing power can
survive on the road side. Secondary heliophilous species are rarely seen.
The vegetation on the road side is mainly composed of weeds, mostly
from Gramineae and Asteraceae, suggesting that this area is largely
impacted by human. If human impact were removed, the uncultivated
land may gradually transform into secondary forest. A naturalness of 2
was determined.

(6) Bare land (naturalness 1)

The area under investigation is mainly composed of sandbank and fish
farm. Due to the nature of these lands, no vegetation was found.

(7). Man-made structure (naturalness 0)

The area of investigation is mainly comprised of seawalls and barely any
building, sidewalk trees, garden landscape, etc. were seen. Plants such as
Bidens pilosa radiate, Rhynchelytrum repens, goose grass and bermuda
grass were observed on the road side. However, due to the strong human
interference, the vegetation is not stable, giving a naturalness of zero.
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Figure 6.3.1-6 Figure of Naturalness
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Figure 6.3.1-7 Figure of Naturalness at Supplementary Survey
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4.  Setting of Plant Sample Plot

(L) Analysis of species composition and dominance in the sample areas of
first and second seasons

A. A total of 9 sample areas were established in first and second
investigations, which can be divided into 4 woody sample areas, and
5 grass land sample areas. All 4 woody sample areas contain
wind-protection plantation. Among 5 grass land sample areas, 3 of
them are sand dune natural grass land and the rest of them are inner
seawall uncultivated grass land.

® Woody sample area 1: This sample area is located in the
east-west wind-proof forest in the middle section of the western
line, and there is an abandoned military camp on the west side.
The coordinates are 190875 and 2669037. It is a coastal
windbreak and the canopy is about 6-8 meters high. The main
afforestation species is Casuarina equisetifolia. In the first
season, the coverage of the ground cover plants was about 96%.
The largest coverage area was Bidens pilosa var. radiata (65%).
The other species were covered by large to large areas. , hanging
melons and so on. In the second season, the coverage of ground
cover plants was about 64%, and the largest coverage area was
the large flower and salty grass (30%). Other occurrences of
species depend on the degree of coverage, such as Megathyrsus
maximus, Achyranthes aspera, squash fruit, Passiflora suberosa,
Japanese Snail Seed, Balsampear.

® Woody sample area 2: This sample area is located next to the
north wind turbine of the north-south windbreak forest in the
west line of the line, with coordinates 192887 and 2672476. For
coastal windbreaks, the canopy is about 3 meters high. The main
afforestation species are Casuarina equisetifolia and Hibiscus
tiliaceus. In the first season, the coverage of ground cover plants
was about 53%, and the largest coverage area was Megathyrsus
maximus, which accounted for about 25%. The coverage of
other emerging species was Basella alba (10%) and Bidens
pilosa var. radiata (8%), Passiflora suberosa (8%), Stephania
japonica, Hibiscus tiliaceus, Lantana camara, Solanum
diphyllum, and Japanese Snail Seed. Unmarked coverage is not
high. In the second season, the coverage of ground cover plants
is about 40%, and the largest coverage area is Datun, which
accounts for about 25%. The coverage of other species depends
on the degree of coverage (10%), large flowers and salty grasses.
The leaves of Passiflora, the golden vine, the wood, the
short-horned bitter gourd, the scutellaria, and the agate are not
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covered. In the second season, the Balsampear was added, and
the Lantana camara L was removed from the sample area. The
coverage of Pilose Beggarticks and the Passiflora suberosa was
reduced from 8% to 1%.

® Woody sample area 3: This sample area is located in the south
of the line west area, coordinates 187090, 2665719. For coastal
windbreaks, the canopy is about 2 meters high. The main
afforestation species are Casuarina equisetifolia and Hibiscus
tiliaceus. In the first season, the coverage of ground cover plants
was about 20%, and the largest coverage area was Tetragonia
tetragonioides, accounting for about 12%. Other species were
Solanum americanum, Parthenium hysterophorusand so on. In
the second season, the coverage of ground cover plants was less
than 2%, and there were only two species of Tetragonia
tetragonioides and Phyla nodiflora.

® Woody sample area 4: This sample area is located at the
southern edge of the survey area of Lukang District, with
coordinates 186224 and 2663426. For coastal windbreaks, the
canopy is about 3-4 meters high. The main afforestation species
are Casuarina equisetifolia and Hibiscus tiliaceus. In the first
season, the coverage of ground cover plants is only about 17%,
and the species are at least in sequence: Basella alba, Bidens
pilosa var. radiata, Lactuca indica, Coccinia grandis, Balsampear,
and the like. The largest area covered is the Basella alba, which
accounts for only 8%. In the second season, there was only 11%
coverage of ground cover plants, and only species of Basella
alba, Bidens pilosa var. radiata and Coccinia grandis were found.
The largest coverage area is still the Basella alba, accounting for
8%.

@ Herb sample area 1: This sample area is located in the northern
sand dune of the west-west road of the east-west road of the
meat-roasting corner of the line west. It is a natural grass-like
land sample area with coordinates 189385 and 2668980. In the
first season, the plant coverage was about 80%, the highest
value was 60% for the Spinifex littoreus (Burm. f.) Merr., and
20% for Ipomoea pes-caprae. The other species were Oenothera
laciniata and Digitaria ciliaris, and the coverage was not high. In
the second season, only 73% of the plant coverage was left, 70%
of the t Spinifex littoreus (Burm. f.) Merr. was the highest, and
3% of Ipomoea pes-caprae were in the second place. Oenothera
laciniata and Digitaria ciliaris were covered by the sand and
sand, then disappeared.

® Herb sample area 2: This sample area is located in the northern
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sand dune of the east-east road of the east-west road of the
meat-nosed corner of the line west. It is a natural grass-like area,
with coordinates 190498 and 2669040. In the first season, the
plant coverage was about 84%, and the most covered ones were
Vitex rotundifolia (40%), Ipomoea pes-caprae (25%), and
Spinifex littoreus (Burm. f.) Merr. (18%). Other species were
Shengmatang and Agaricus. The coverage is not high. Perhaps
the accumulation of sand and sand brought by the typhoon, the
plant coverage in the second season is only 4%, and the
coverage is Vitex rotundifolia (20%), littoreus (Burm. f.) Merr.
(15%), and Ipomoea pes-caprae (5%). The species that appeared
Digitaria ciliaris, and the Dactyloctenium aegyptium were not
seen.

® Herb sampler area 3: This sample area is located in the north
sand dune of the east-west road of the north side of the meat
horn in the west line of the line. It is a natural grass-like land
sample area with coordinates 190742 and 2669625. In the first
season, the plant coverage was over 70%, with 40% of the
Spinifex littoreus (Burm. f.) Merr. and the Ipomoea pes-caprae
(30%). The other species were only Dactyloctenium aegyptium,
accounting for only 0.5%. In the second season, the plant
coverage was 60%, with 40% of theSpinifex littoreus (Burm. f.)
Merr. and the second of the Ipomoea pes-caprae (20%). The
scorpionfish that appeared in the last season has disappeared.

® Herb sample area 4: This sample area is located on the southern
edge of the line west area, which is a waste-like grass-like land
sample area on the roadside of stone pavement, with coordinates
187380 and 2665383. The first season plant coverage exceeded
99%. The Melinis repens is the highest 60%, and other species
with large coverage are Bidens pilosa var. radiata (20%); other
species appear in order of Alyce Clover, Ipomoea pes-caprae,
South African Hoarypea, Gomphrena celosioides, and Erigeron
bonariensis. Portulaca pilosa, Parthenium Peacock-plume Grass,
Indian Sesbania., Erigeron canadensis, etc. The second season
plant coverage was nearly 47%. The Melinis repens is the
highest 20%, and other species with large coverage are Bidens
pilosa var. radiata (15%); other species appear in order of r
Alyce Clover, Ipomoea pes-caprae, South African Hoarypea,
Gomphrena celosioides, and Erigeron bonariensis. Portulaca
pilosa, Parthenium Peacock-plume Grass. Indian Sesbania, who
appeared in the last season, and Erigeron canadensis, have
disappeared because of the dryness.

® Herb sample area 5: This sample area is located in the south of
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Lugang District. It is a deserted grassland sample area close to
the power plant, with coordinates 186762 and 2663658. In the
first season, the plant coverage was over 90%. The dominant
species were 40% of the Bidens pilosa var. radiata, 25% of
Brachiaria subquadripara (Trin.) Hitchc., 12% of the Erigeron
bonariensis, and 6% of the Purple Flower Bean, and other
species appeared in Phyla nodiflora and Digitaria ciliaris, Alyce
Clover, Indian Sesbania.., Megathyrsus maximus,
Peacock-plume Grass.., Chloris formosana, Melinis repens, etc.,
coverage is not high. In the second season, the plant coverage is
less than 65%. The dominant species are 25% of the Brachiaria
subquadripara (Trin.) Hitchc., 20% of the Bidens pilosa var.
radiata, 10% of the Purple Flower Bean, and 5% of the
Megathyrsus maximus. Other species have the peas and
Digitaria ciliaris. Peacock-plume Grass., Oenothera laciniata,
Chloris formosana , Melinis repensetc., coverage is not high.
The Oenothera laciniata is added this season. The Erigeron
bonariensis, the Phyla nodiflora and the Indian Sesbania. that
appeared in the last season have disappeared.

. /Analysis of the composition of woody plants

The forests in the project area are almost all windbreaks.
Because the forest samples in the survey area are generally not
high, and the base is mostly branched, the general chest height
diameter measurement method will cause the biomass to be
underestimated. Therefore, the tree species in the survey sample
are estimated by the coverage. Four woody species were found
in the four woody plots (Table 6.3.1-3), which were Casuarina,
Astragalus, Qiliuli and Umbellifera. The most widely covered
Casuarina and Astragalus membranaceus are common species of
planted coastal windbreaks in Taiwan. The shape of the
umbrella Yang is very similar to that of the yellow pheasant. It
is a unique plant of the Hengchun Peninsula, commonly known
as Hengchun Huanggqi. This species of flower buds is lignified,
cup-shaped, truncate, also known as paraplegia, which is
actually different from Astragalus membranaceus. It should be
planted in the seedlings of Astragalus membranaceus. Casuarina
is the most important afforestation species here, with the highest
coverage. Qilixiang is a self-generated shrub under the forest,
and its important value is not high. The typhoon crossing in
September swept away many leaves, but in the second quarter,
the canopy coverage has been back to the first quarter, so it is
only represented by the first.
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Table 6.3.1-3 Coverage of Tree Strata at Xylophyta Sample Plot

Chinese Name Coverage
Horsetail-tree 265
Rose wood 96

Orange-jessamine 1
Bhendi Tree 0.5
Total 362.5

b. Dominance of Herb

There are 9 plots in the ground cover, which can be divided into
two categories; one is a total of 5 plots in the grass-like area, and
the other is 4 in the lower layer of the wood-like plot. The
Changhua seaside has poor soil, high salinity and rapid water
loss, which is quite unfavorable for plant growth. Therefore, the
species that can grow are rare and the biodiversity is not high.
The first season sample survey only recorded 36 kinds of ground
cover plants, among which trees Plant seedlings only have one
species of scutellaria. In view of the combination of all the plots,
the herbaceous layer is dominated by the Bidens pilosa var.
radiata (22.35%) (Table 6.3.1-4), and the other order is the
Spinifex littoreus (Burm. f.) Merr., Ipomoea pes-caprae, Melinis
repens, Megathyrsus maximus, Basella alba, Vitex rotundifolia,
Brachiaria subquadripara (Trin.) Hitchc. Basella alba,
Achyranthes aspera and Erigeron bonariensis. There are many
types of common invasive alien species. Among the top ten
species, there are five species of naturalized species: Bidens
pilosa var. radiata, Melinis repens Megathyrsus maximus,
Basella alba and Erigeron bonariensis. The relative coverage is
about 44.02% (the total relative coverage of the top ten species
iIs 89.22%), and the dominance is about equal to the native
species. There is a big difference between the grass-like ground
sample area and the wood-like sample area in the superior
composition ranking. The dominant herbaceous plants in the
grass-like plot area are 1 to 5 in order, namely, the thorny wheat,
the saddle vine, the red cedar, the large flower, the salty grass,
and the Haipu ginger; and the stratified layer in the woody area
is ranked 1 to 5 The order is Bidens pilosa var. radiata
Megathyrsus maximus, Basella alba, Achyranthes aspera, and
Tetragonia tetragonioides. The main constituent species are
completely different except for the Bidens pilosa var. radiata. In
the second season sample survey, only 30 kinds of ground cover
plants were recorded, of which only one species of scutellaria
was found in the arbor plant seedlings. Judging from the
combination of all the plots, the herb layer is the most dominant
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by the thorny wheat (31.13%), and the others are the Bidens
pilosa var. radiata, Megathyrsus maximus, Ipomoea pes-caprae,
Brachiaria subquadripara (Trin.) Hitchc., Melinis repens, Vitex
rotundifolia, Basella alba, Achyranthes aspera, and Purple
Flower Bean. Among the top ten species, there are 5 species of
naturalized invasive species, such as Bidens pilosa var. radiata,
Melinis repens, Megathyrsus maximus, Basella alba, and
Macroptilium atropurpureum. The relative coverage is about
39.87% (the total relative coverage of the top ten species is
93.9%), and the dominance is less than that of the native species.
There is a big difference between the grass-like ground sample
area and the wood-like sample area in the superior composition
ranking. The dominant herbaceous plants in the grass-like plot
area are 1 to 5 in order, namely, the Spinifex littoreus (Burm. f.)
Merr, Bidens pilosa var. radiata, Ipomoea pes-caprae, Brachiaria
subquadripara, Melinis repens; and the quilt in the woody area is
ranked 1 to 5. The order of the name is Megathyrsus maximus,
Bidens pilosa var. radiata, Basella alba, Achyranthes aspera, and
Passiflora suberosa. The main constituent species are completely
different except for the large flower and salty grass. It shows
that the plant composition is very different due to different
illuminance.

B. Diversity Analysis

Species disparity includes species richness and species eveness. This
study calculates species dissimilarity by coverage. It is represented
by the three indices (NO, N1, N2) defined by Hill (1973) and the E5
uniformity index of Alatalo (1981).

a. \Diversity in woody sample areas (Table 6.3.1-5)

Due to the constant number of arbor trees in the two seasons, the
first season data is representative. The degree of dissimilarity in
the woody plot shows that the number of species in all plots is
similar, ranging from 2 to 4 species, with the highest number of
species in the plot 3 (4 species) and the lowest in all other
dissimilarity indices. There are only two species in the sample
area 1, 4, but several other differences in performance are good,
especially Eb5.

190



Table 6.3.1-4 Relative Coverage List of Herb Sample Plot

Relative Coverage of Xylophyte
Sample Plot(%)

Relative Covergae of Herb
Sample Plot(%)

Relative Coverage of All Sample
Plot (%)

First Quarter  Second Quarter  First Quarter  Second Quarter  First Quarter  Second Quarter
. . Littoral Littoral . Littoral
Spar&slh Zl\g;edle Gugedralg)rass Spinegrass Spinegrass Sparzlzsg Blle;edle Spinegrass
' : (27.69) (43.97) - (31.13)
Guinea Grass  Spanish Needle l\ig?r?i?{ge gllgfy Spanish Needle Srl)_ilr:gzyrs:ss Spanish Needle
(21.41) (27.28) (18.54) (12.31) (19.25) (16.68)
. . Seahore Vine  Seahore Vine .
Ceyl?g gf)mach Ceylargscg)nach Neztladlf ?E:?ss Morning Glory Morning Glory Gugiaz(i)rass
: ' ’ (11.26) (12.89) '
Common Common . Seahore Vine
Achyranthes Achyranthes Sparzllsr (g\ilsedle Four(?;rg)grass Na‘EgI éi;ass Morning Glory
(8.03) (12.79) ' ' ' (7.97)
Grandular Simpleleaf
Ne;v ﬁ%ilﬁnd Petioluled Shrub Chaste Natal Grass Guinea Grass  Four Armgrass
('% 1) Passiflora Tree (7.07) (6.61) (6.23)
’ (1.71) (9.39)
Grandular . Simpleleaf Simpleleaf
Petioluled Japansees:dSnall Four Armgrass  Shrub Chaste  Shrub Chaste Natal Grass
Passiflora (1.71) (5.87) Tree Tree (5.00)
(4.28) ' (7.03) (6.53)
American Black Simpleleaf
Nightshade vy Gourd Tall Fleabane  Tall Fleabane  Four Armgrass  Shrub Chaste
g (1.71) (3.29) (3.52) (4.08) Tree
(4.28) (4.98)
Ivy Gourd Bitter Gourd  Tall Fleabane  Buffalo Clover Ceylon Spinach Ceylon Spinach
(1.07) (1.72) (1.41) (2.46) (2.94) (4.48)
. Japanese . Common Common
Ind'?? I6$;[tuce Stephania Buffaaol(?:)lover Guu(11e a7grass Achyranthes Achyranthes
: (0.85) ' ' (2.45) (3.74)
Japanese Guadeloupe South African  South African
Stephania Cucumber Hoarypea Hoarypea Tall(g Igg?ane Tall(g Iigl):)ane
(0.54) (0.85) (0.94) (0.70) ' '
Table 6.3.1-5 Diversity of Xylophyta Sample Plot
Number of Species A (simpson ) H' (shannon) N1 N2 ES
Sample Plot 1 2 0.52 0.67 1.95 1.91 0.95
Sample Plot 2 2 0.68 0.50 1.65 1.47 0.72
Sample Plot 3 4 0.93 0.19 1.20 1.07 0.35
Sample Plot 4 2 0.52 0.67 1.96 1.92 0.96
All Sample Plot 4 0.60 0.61 1.83 1.65 0.78

b. Diversity in GroundCovered Sample Plot (Table 6.3.1-6)

With regards to the ground cover sample area, the Q1 average

coverage of herbaceous sample area is higher than that of woody

sample area. Other than the number of species, herbaceous

sample area showed worse performance than woody sample area
in terms of other deviation indexes. Nevertheless, the differences

in deviation indexes are not huge. From the single district, the
number of species in the woody plot 3 and the herbaceous plot 3
was the lowest (3 species), but the other heterogeneous indexes

were better than the herbaceous plots 1 (4 species), especially the

191



herbs. In sample area 3, the uniformity E5 performed best. The
highest number of species is herbaceous area 4, 5 (12 species),
and the herbaceous area 5 has the highest dissimilarity index
except for E5.

For Q2, the average coverage of herbaceous sample area is still
higher than that of woody sample area. In terms of ground cover
layer, herbaceous sample area and woody sample area showed
similar performances and variation in each index is not significant.
From the same area, the herbaceous area 1 has the lowest degree of
dissimilarity, while the same species has only 2 kinds of woody
sample area 3, herbaceous sample area 3, and the uniformity E5
performance is the highest. The highest number of species is
herbaceous area 4, 5 (10 species), and the herbaceous area 5 has the
highest performance except for E5.

Table 6.3.1-6 Diversity Table of Ground Cover Sample Plot

Number of A H'
Species (simpson’) (shannon)

N1 N2 E5

First Second First

Second First

Second  First
Quarter  Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter

Second First

Second First

Second

0

1xy'°phyta Sample Plot 4 7 501' 43 089 130 244 365 197 308 067 076
Xylophyta Sample Plot 2 9 9 030 044 143 119 419 328 332 228 073 056
Xylophyta Sample Plot 3 3 2 050 056 077 064 216 18 202 18 088  0.90
Xylophyta Sample Plot 4 5 3 031 057 137 076 392 214 325 175 077 066
Herb Sample Plot 1 4 2 062 092 061 017 18 119 162 109 075 046
Herb Sample Plot 2 5 3 036 041 110 097 302 265 277 246 088  0.89
Herb Sample Plot 3 3 2 050 056 072 064 205 18 199 180 094  0.90
Herb Sample Plot 4 12 10 041 030 133 141 377 410 242 328 051 073
Herb Sample Plot 5 12 10 029 028 156 150 475 449 348 359 066 074
All Sample Plot 36 30 013 016 245 226 1155 956 790 637 065  0.63

(2) Aadditional studies on species composition and their respective ecological
dominance in sample areas.

A

13 sample areas are set up in this study: 4 woodland sample areas
and 9 grassland sample areas. All 4 woodland sample areas are made
up of windbreak forests; whereas 3 out of 9 grassland sample areas
are natural grass-covered land areas with sand dune formations, and
the other 6 being grassy barrens enclosed by levees. Respective
description are as follows:

€ Woodland sample area 1: This sample area is located in the
east-westward windbreak forest at the middle part of the Xianxi
region. On its west, there is an abandoned military barrack with
the coordinates 190875, 2669037. It is a coastal windbreak forest
with its canopy reaching 6-8 feet tall. The forest is mainly made
up of Casuarina equisetifolia. Approximately 76% of the land is
covered by plants, with the Bidens pilosa var.radiata having the
largest coverage (35%). Other plant species present are as follows
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(in descending order based on area of coverage): Panicum
maximum (15%), Achyranthes aspera var. indica (10%),
Passiflora  suberosa (10%), Cocculus orbiculatus (3%),
Broussonetia papyrifera (3%) etc.

€ Woodland sample area 2: This sample area is situated at the south
of the Xianxi region, having the coordinates 187090, 2665719. A
coastal windbreak forest with the canopy at around 2 feet in
height, the main afforestation species found are Casuarina
equisetifolia and Hibiscus tiliaceus. Approximately 17% of the
land is covered by plants, with the largest coverage achieved by
Tetragonia tetragonoides with 15%. Other species present include
Parthenium hysterophorus, Solanum americanum, Phyla nodiflora,
Coccinia grandis etc., all with little coverage.

€ Woodland sample area 3: This sample area is in the
north-southward windbreak forest situated slightly further on
shore.with the coordinates 188006, 2666953. The height of the
canopy is around 2 feet. The main afforestation species found are
Casuarina equisetifolia and Hibiscus tiliaceus. Coverage by plants
is about 50% with the largest coverage achieved by Bidens pilosa
var.radiata with 35%. Other plant species present are as follows
(in descending order based on area of coverage): Brachiaria
subquadripara  (6%),  Tetragonia  tetragonoides  (5%),
Chenopodium acuminatum virgatum (3%) and Coccinia grandis
(1%).

€ Woodland sample area 4: This sample area is slightly to the east
of an east-westward windbreak forest on coordinates 192618,
2669101. A coastal windbreak forest, the canopy of this sample
area is around 8 feet in height. The area is afforested with only the
Casuarina equisetifolia. Panicum maximum is the only species
covering the land and has a coverage of 65%.

® Grassland sample area 1: This sample area is situated at the north
sand dune, slight west to the east-westward road in the Xianxi
Township and is a natural grass-covered land. The coordinates are
189385, 2668980. The land has 86% of plant coverage with the
highest being Spinifex littoreus with 85%. Only one other species
was found to be present in the sample area which is Ipomoea
pes-caprae (1%).

@ Grassland sample area 2: This sample area is situated at the north
sand dune, slight east to the east-westward road in the Xianxi
Township and is a natural grass-covered land. The coordinates are
190498, 2669040. The land has 83% of plant coverage with the
highest being Spinifex littoreus with 60%. Other species found
are Vitex rotundifolia L. f. (15%) and Ipomoea pes-caprae (8%).

@ Grassland sample area 3: This sample area is situated at the north
sand dune, to then north of the east-westward road in the Xianxi
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Township and is a natural grass-covered land. The coordinates are
190742, 2669625. Approximately 70% of the land is covered by
plants with the largest coverage achieved by Spinifex littoreus
(60%). There was only one other species found in the sample area,
which is Ipomoea pes-caprae (10%).

@ Grassland sample area 4: This sample area is situated at the south
rim of the Xianxi region and is a grass-covered barren right at the
side of a stone-paved road. The coordinates are 187380, 2665383.
The land has a plant coverage of 83% with the largest coverage
by Rhynchelytrum repens (40%), followed by Bidens pilosa
var.radiata (30%). Other species present are as follows (in
descending order in terms of quantity present): Alysicarpus
vaginalis (4%), Ipomoea pes-caprae (4%), Tephrosia noctiflora
(3%), Conyza sumatrensis (1%), Chloris barbata, Gomphrena
celosioides Mart., Parthenium hysterophorus and Portulaca pilosa
etc.

@ Grassland sample area 5: This sample area is a grass-covered
barren at the side of a stone-paved road with the coordinates
190471, 2667622. The plant coverage in this area is
approximately 80% with the largest coverage being Artemisia
capillaris (60%). Other species found in this area are Bidens
pilosa  var.radiata (10%), Panicum maximum  (5%),
Rhynchelytrum repens (3%), Mimosa pudica (1%), Tephrosia
noctiflora and Alysicarpus vaginalis etc.

@ Grassland sample area 6: This sample area is located at the
northeast side of the on shore point and is a grass-covered barren
at the side of a stone-paved road. The coordinates are 188294,
6667103. Total plant coverage is approximately 66% by
Artemisia capillaris  (45%), Rhynchelytrum repens (18%),
Macroptilium atropurpureus (3%) and Oenothera laciniata
respectively.

@ Grassland sample area 7: This sample area is situated at the
northward and northeastward direction from grassland sample
area 6. It is a wetland sample area amidst a grass-covered barren.
The coordinates are 188739, 2667446. The plant coverage in the
area is 72% with the Paspalum orbiculare (65%) being the more
dominant species. Other species present include Saccharum
spontaneum (4%), Indigofera spicata (1%), Pycreus polystachyos
(1%), Phyla nodiflora and Imperata cylindrica etc.

@ Grassland sample area 8: This sample area is situated at the
northeast corner of Xianxi Township and is a grass-covered
barren area with the coordinates 190739, 2668760.
Approximately 84% of the land is covered by plants, namely
Rhynchelytrum repens (50%), Bothriochloa glabra (10%),
Ipomoea pes-caprae (10%), Stachytarpheta jamaicensis (6%),
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Bidens pilosa var.radiata (5%), Praxelis clematidea (2%), Chloris
barbata (1%) and Gomphrena celosioides Mart. etc.

@ Grassland sample area 9: This sample area is located at 200 feet
westward, slight south of Wind Farm No.16 . It is a grass-covered
barren area with the coordinates 189353, 2668273. Plant coverage
is approximately 85% with Praxelis clematidea (35%), Vitex
rotundifolia (30%), Saccharum spontaneum (5%), Ipomoea
pes-caprae (5%) and sesbania aegytica (5%) being the dominant
species. Other species present include Portulaca pilosa, Chloris
barbata, Fimbristylis dichotoma, Conyza canadensis, Lepidium
apetalum, Digitaria violascens, Conyza sumatrensis, Suaeda
maritima and Eragrostis tenella etc., all with limited coverage.

a. Analysis on the woody species composition (Table 6.3.1-7)

Almost all of the forests found in the study areas are windbreak
forests. As the tree samples of the forests within the study area are
mostly short in height with numerous branches at the base, the
normal diameter at breast height method would result in an
underestimation of the quantity of species present. Therefore, this
study has adopted the plant coverage estimation method as the
mean to study the number of present species in the study area.
Investigation of the 4 woodland sample areas has revealed only 4
types of woody species, namely Casuarina equisetifolia, Hibiscus
tiliaceus, Murraya paniculata and Thespesia populnea. Casuarina
equisetifolia and Hibiscus tiliaceus are common species of coastal
windbreak forests in Taiwan. The Thespesia populnea has similar
appearance as the Hibiscus tiliaceus and is a plant of the
Hengchun Peninsula, commonly known as the Hengchun Portia
Tree. The calyx of the Thespesia populnea is lignified, having a
cyathiform shape and truncate, hence is also known as the
truncated-calyx-Portia Tree. Although the Thespesia populnea is
not congeneric with the Hibiscus tiliaceus, its appearance might
be due to being mixed and planted together with the Hibiscus
tiliaceus during afforestation. Casuarina equisetifolia is the most
important species in the afforestation of these areas and also
having the largest coverage. Murraya paniculata is an archebiotic
shrub in the understory of the forest with not much importance.

b. Ecological dominance of herbaceous species.

There are 13 groundcover sample areas which can then be divided
into two main types: The grassland sample areas (9 in total) and
the understory level of woodland sample areas (4 in total). The
land alongside Changhua beach is infertile with high levels of
sodium and rate of water loss. This results in an environment
unsuitable for plant growth with little diversity as very few are
able to thrive there. Studies on the sample areas found only 42
species of land-covering plants and the shoot of only one species
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of magaphanerophytes which is the Broussonetia papyrifera.
Looking at all the groundcover sample areas as a whole, the
species in the herbaceous group with the largest quantity is
Spinifex littoreus (22.35%)(Table 6.3.1-8), followed by Bidens
pilosa var.radiata, Rhynchelytrum repens, Artemisia capillaris,
Panicum maximum, Paspalum orbiculare, Vitex rotundifolia,
Ipomoea pes-caprae, Praxelis clematidea and Tetragonia
tetragonoides etc. (from most to least). Among the top ten species,
the Bidens pilosa var.radiata, Rhynchelytrum repens, Panicum
maximum and Panicum maximum are naturalized species with
the sum of relative coverage of approximately 37.94% (total
relative coverage of the top ten species is 90.06%). Within the top
ten, introduced species are shown to have much lower dominance
as compared to the native species in terms of number of species
and coverage. There is a vast difference in the order of dominance
of the understory layer between the grassland and woodland
sample areas. The dominant herbaceous species found in the
grassland sample area are: (in descending order of dominance)
Spinifex littoreus, Rhynchelytrum repens, Artemisia capillaris,
Paspalum orbiculare and Bidens pilosa var.radiata; Whereas in
the woodland sample areas, the dominant species in the
groundcover layer are: (in descending order of dominance)
Panicum maximum, Bidens pilosa var.radiata, Tetragonia
tetragonoides, Passiflora suberosa and Achyranthes aspera var.
indica. Aside from Bidens pilosa var.radiata, the main species
composition of both types of sample areas are completely
different. This shows that different degrees of light availability
can result in different plant compositions in an area.

Table 6.3.1-7 Supplemenatry Survey of Tree Layer Coverage at Xylophyta

Sample Plot
Chines Name Coverage
Horsetail-tree 230
Rose wood 71
Orange-jessamine 1
Bhendi Tree 0.5
Total 302.5
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Table 6.3.1-8 Supplementary Survey of Relative Coverage of Herb Sample

Plot
Ground
Coverof Herb
Chinese Name Xylophyta Chinese Name Sample Plot Chinese Name Total Relative
Sample Plot Coverage
Relative Relative
Coverage Coverage
Guinea Grass 38.42% Littoral Spinegrass 28.91% Littoral Spinegrass 22.35%
Spanish Needle 33.62% Natal Grass 15.66% Spanish Needle 12.54%
glsi"r‘]’a%ﬁa'a”d 9.61% \’\/Avgiﬂqu\;\fgo ; 14.81% Natal Grass 12.10%
Grandular Mosauito
Petioluled 4.80% Ditch Millet 9.17% Wor?nwood 11.45%
Passiflora
ingyTaonrlhes 4.80% Spanish Needle 6.35% Guinea Grass 9.27%
Four Armgrass 2.88% i‘ggt'ee'ﬁfzesr'r“b 6.35% Ditch Millet 7.09%
. Seahore Vine Simpleleaf Shrub
0, 0, 0,
Japanese Snail Seed 1.44% Morning Glory 5.36% Chaste Tree 4.91%
Paper Mulberry 1.44% Stinky Cat Grass 52205 Scanore Vine 4.14%
Morning Glory
gR(;):sr;(i(-)lgfved 1.44% Paniculate bluestem 1.41% Stinky Cat Grass 4.03%
Ivy Gourd 0.58% Wild Sugracane 1.279 New Zealand 2.18%
Spinach
. Grandular
common 0.480 Jamaica 0.85% Petioluled 1.09%
Parthenium False-valerian .
Passiflora
American Black . Common
0, 0, 0,
Nightshade 0.24% Guinea Grass 0.71% Achyranthes 1.09%
Zg;l;fj/i:angle 0.24% Indian Sesbania 0.71% Paniculate bluestem 1.09%
Shaggy Purslane 0.00% Buffalo Clover 0.58% Wild Sugracane 0.98%
Jamaica _ 0.00% South African 0.49% Jamaica _ 0.65%
False-valerian ' Hoarypea ' False-valerian '
Butterweed 0.00% Tall Fleabane 0.42% Four Armgrass 0.65%
Indian Sesbania 0.00% zizz:ck-plume 0.35% Indian Sesbania 0.55%
White Cogongrass 0.00% Shaggy Purslane 0.30% Buffalo Clover 0.45%
Numerous-branched 0.00% Tall Fleabane 0.17% South African 0.38%
flat-sedge Hoarypea
Fimbristylis Numerous-branched
dichotoma (L.) 0.00% flat-sedae 0.14% Japanese Snail Seed 0.33%
Vahl. g
Fimbristylis
Humble Plant 0.00% dichotoma (L.) 0.14% Paper Mulberry 0.33%
Vahl.
Paniculate bluestem 0.00% Humble Plant 0.14% Tall Fleabane 0.33%
Peacock-plume 0.00% Creeping Indigo 0,149, Round-leaved 0.33%

Grass
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Table 6.3.1-8 Supplementary Survey of Relative Coverage of Herb Sample

Plot (Continued)

Ground
Coverof Herb
Chinese Name Xylophyta Chinese Name Sample Plot Chinese Name Total Relative
Sample Plot Coverage
Relative Relative
Coverage Coverage
Natal Grass 0.00% White Cogongrass 0.07% zizz:ck-plume 0.27%
Simpleleaf Shrub o, Turkey Tangle 0 0
Chaste Tree 0.00% Fogfruit 0.07% Shaggy Purslane 0.23%
Mosquito oy Silverflower 0 0
Wormwood 0.00% Globeamaranth 0.04% Ivy Gourd 0.13%
Seahore Vine 0.00% Butterweed 0.04% Tall Fleabane 0.13%
Morning Glory
Silverflower 0.00% Violet Crab Grass 0,039 COMmon 0.13%
Globeamaranth Parthenium
Wild Sugracane 0.00% Suaeda maritima 0.03% Numerous-branched 0.11%
flat-sedge
Common Fimbristylis
Tall Fleabane 0.00% - 0.03% dichotoma (L.) 0.11%
Parthenium
Vahl.
Violet Crab Grass 0.00% Garden Cress 0.03% Humble Plant 0.11%
Evening Primrose 0.00% Evening Primrose 0.01% lgg}ffali:angle 0.11%
south African 0.00% Feather Lovegrass 0.01% Creeping Indigo 0.11%
Hoarypea
Grandular
Ditch Millet 0.00% Petioluled 0.00% White Cogongrass 0.05%
Passiflora
Common American Black
0, 0, 0,
Buffalo Clover 0.00% Achyranthes 0.00% Nightshade 0.05%
Suaeda maritima 0.00% Japanese Snail Seed 0.00% Silverflower 0.03%
Globeamaranth
Garden Cress 0.00% Four Armgrass 0.00% Butterweed 0.03%
Stinky Cat Grass 0.0005 2American Black 0.00% Violet Crab Grass 0.02%
Nightshade
Littoral Spinegrass 0.00% lvy Gourd 0.00% Suaeda maritima 0.02%
Creeping Indigo 0.00% Neyv Zealand 0.00% Garden Cress 0.02%
Spinach
Tall Fleabane 0.00% Paper Mulberry 0.00% Evening Primrose 0.01%
Feather Lovegrass 0.00% Round-leaved 0.00% Feather Lovegrass 0.01%
goosefoot
Total 100.00% Total 100.00% Total 100.00%
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B. Species Diversity Analysis

Species diversity includes species richness and species evenness.
This study uses coverage to measure species diversity. Data is
represented using the Hill Diversity Indices (1973), i.e. NO, N1, N2
and the Alatalo Evenness Index (1981), i.e. E5.

a. Diversity in Woodland Sample Areas. (Table 6.3.1-9)

The diversity in the woodland sample areas shows that there is no
big difference in the number of species between all sample areas,
generally having between 1-4 species. Sample area 4 has the
lowest number of species (1 species) while also scoring the lowest
for other diversity indices. Sample area 1 has the most number of
species (4 species) but has a rather lackluster performance in the
other diversity indices, being only better than sample area 4 that
has only one species.

b. Diversity in groundcover sample areas. (Table 6.3.1-10)

As for groundcover sample areas, on average, grassland sample
areas have a larger coverage than woodland sample areas, as well
as generally scoring much superior results in diversity indices
when compared to the groundcover layer of woodland sample
areas, though with only minor difference between each index.

Viewing at the sample areas respectively, woodland sample area 4
shows the lowest number of species (1 species) and has the worst
performance in all other diversity indices. Woodland sample area 1
and grassland sample area 6 have the best scores in the Evenness
Index (E5). Grassland sample area 9 has the highest number of
species (14 species) as well as good performance in other diversity
indices, although when seen together with woodland sample area 1
(number of species: 6 species), each has leading scores against the
other.
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Table 6.3.1-9 Supplementary Survey of Diversity at Xylophyte Sample Plot

Number of

A

Species (simpson ) H' (shannon) N1 N2 E5
Sample Plotl 4 0.93 0.19 1.20 1.07 0.35
Sample Plot 2 2 0.52 0.67 1.95 191 0.95
Sample Plot 3 2 0.50 0.69 2.00 2.00 1.00
Sample Plot 4 1 1.00 0.00 1.00 1.00 0.00
All Sample Plot 4 0.63 0.58 1.78 1.58 0.74

Table 6.3.1-10 Supplementary Survey of Diversity at Ground Cover Sample

Plot =
Number )
_ Msimpson ) H'(shannon) N1 N2 ES
of Species
Xylophyta Sample Plot 1 6 0.29 147 433 346 074
Xylophyta Sample Plot 2 5 0.77 054 172 131 042
Xylophyta Sample Plot 3 5 0.52 098 267 193 0.56
Xylophyta Sample Plot 4 1 1.00 0.00 100 1.00 0.00
Herb Sample Plot 1 2 0.98 0.06 1.07 1.02 0.36
Herb Sample Plot 2 3 0.56 077 216 177 0.67
Herb Sample Plot 3 2 0.76 041 151 132 0.64
Herb Sample Plot 4 10 0.37 125 350 271 0.68
Herb Sample Plot 5 7 0.59 087 238 170 051
Herb Sample Plot 6 4 0.54 077 215 185 0.74
Herb Sample Plot 7 0.82 044 155 122 040
Herb Sample Plot 8 0.39 132 375 256 057
Herb Sample Plot 9 14 0.30 151 452 329 0.65
All Sample PloTable 42 0.11 252 1245 8.78 0.68

(if)  Investigation on Land Mammals.

Investigation in 7 sample spots in the span of two rounds records 3 orders, 4
families, 13 species and 43 number of land mammals (not including the number of
bats). No protected species present. In terms of the species endemism, there are 4
endemic species observed, namely the Rattus losea, Mus caroli, Myotis secundus,
Murina puta and 1 endemic subspecies, the Eptesicus serotinus horikawai.

On the other hand, one round of additional investigation is carried out in Lunwei
area, focusing on the common corridor. 9 sample spot investigations and line
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transect surveys are carried out, recording 3 orders, 3 families, 9 species and 9
number of mammals (including the types of bats). No protected species present.
Species endemic to Taiwan observed are Rattus losea, Myotis secundus and those
of the genus Murina. Suncus murinus (66.7%) is the species that showed most
dominance in quantity in that area, being commonly seen on open lands and along
the seacoasts. 2 Rattus losea and 1 Bandicota indica nemorivaga are recorded.
Due to the hot weather in this round, rodents are inactive. Most of the mammals
present are commonly seen species on the ground.

1. Trapping and Line Transect Survey.

Investigations on a total of 225 traps in the span of two rounds record 2 orders,
2 families, 6 species and 43 number of small mammals (Table 6.3.1-11). First
round of investigation spanned from 18th August 2016 to 21st August 2016;
Second round of investigation was carried out from 7th November 2016 to
10th November 2016. Species captured include Suncus murinus of the order
Soricomorpha and the Soricidae family, and Rattus losea, Rattus rattus, Mus
musculus, Mus caroli and Rattus norvegicus of the order Rodentia and the
Muridae family. The Rattus losea and Mus caroli are endemic species.

Out of all species, the number of Mus caroli captured was the highest,
commonly captured at sample spots that have good naturalness; The second
most captured species is the commonly seen Suncus murinus of the Soricidae
family, being captured mostly at locations that are close to human dwellings,
with less naturalness.

Out of all species, the Rattus losea and Mus caroli are commonly caught in
areas that have more naturalness; Whereas the Rattus norvegicus and Rattus
rattus are generally caught regardless of the area’s naturalness.

One round of additional investigation is carried out in Lunwei area, focusing
on the common corridor: 9 attempts of trappings at the sample spots; 2
families, 3 species and 9 number of epigaeic small mammals are caught in
total (Table 6.3.1-11); Overall capture rate is 6.7%); No protected or exotic
species present.
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Table 6.3.1-11 Number of Trapped Animal in 2 Quarters

First Second

Order Family Species Endemism Quarter Quarter Percentage
Insectivora Soricidae  House Shrew 9 20%
Rodentia Muridae Brown Country Rat Endemic 4 3 15%
Black Rate 1 7 17%
Formosan Mouse Endemic 2 14 35%
Mus Musculus 1 2%
Rattus Norvegicus 2 4%
Total 43
Number of SPecies 6
Diversity H’(Shannon) 0.65
Evenness E(Shannon) 0.84
Table 6.3.1-12 Supplementary Record of Mouse Trap
Order Family C,\r;;?s:e Scientific Name Endemism 7/18 7/19 7120 Total Percenatge
. . Brown Taiwan_
Rodentia Muridae Country Rat Rattus losea Ende.mlc 1 1 2 22.22%
) pecies
E:{ldlcoot Bandicota indica 1 1 11.11%
Soricomorpha Soricidae House Shrew Suncus murinus 3 2 1 6 66.67%
Total 4 3 2 9
Number of 296% 2.22% 148% 6.67%
Species

2. Bat sonic wave detector investigation

For the common corridor of the Lunwei District supplementary survey, the
four stations conducted a three-day sound wave detector survey, taking the
maximum value of each plot in each season, and a total of 6 species of bats
were detected (including unidentifiable species). Tube-nose bats) (Table
6.3.1-14), no conservation, exotic species, etc., endemic species of long-toed
bats and tube-nose bats in Taiwan. The number of long-toed rat ear bats is the
most advantageous, and the only one recorded is the tube-nose bat
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The coastal environment records East Asian bats, high-headed bats, East
Asian-winged bats, long-toed bats, velvet bats, and unknown tube-nose bats.
The distribution area is surrounded by land-based wind turbines and coastal
forests, and is a potential affected species.

Table 6.3.1-13 Sampling of ANABAT System

Family Scientific Name Chinese Name Endemism Aug. Nov. Subtotal
Molossidae Tadarida insignis L iF * *
VESPERTILIONIDAE Miniopterus schreibersii fuliginosus & I #524§ * *
VESPERTILIONIDAE Pipistrellus abramus [NER FrAk FkAk
VESPERTILIONIDAE Scotophilus kuhlii % FRiE FhREK Frx
VESPERTILIONIDAE Eptesicus serotinus horikawai 4 X 1% 4§ Endemic Subspecies * *
VESPERTILIONIDAE Myotis secundus it A 8§ Endemic Species  FRrx Rk kkkk
VESPERTILIONIDAE Murina puta 44 % #48  Endemic Species  ** b
Rhinolophidae Rhinolophus formosae 4 & ~ ¥ Jl 4§ Endemic Species * o*

Table 6.3.1-14 Supplementary Records of ANABAT System

Family Chinese Name Scientific Name Endemism  Maximum
VESPERTILIONIDAE %4 i #5321 Miniopterus schreibersii fuliginosus 2
VESPERTILIONIDAE 4 i 74§ Pipistrellus abramus 44
VESPERTILIONIDAE % £f i§ Scotophilus kuhlii 12
VESPERTILIONIDAE £ i &1 i5 Myotis secundus Endemic 63

Species
PRV . Endemic
R .
VESPERTILIONIDAE # fl 5 #f Murina puta Species 1
VESPERTILIONIDAE * L 5 Nyctalus plancyi velutinus 25

From the investigation of 7 sampling points for land birds in two seasons, a total of
48 bird species from 11 Orders and 31 Families were found. By their characteristics,
they are categorized into 25 Resident Birds, 16 winter birds, 5 Exotic birds and 2
summer birds. Three consecutive surveys were conducted every season. The
number of each species was counted as the maximum value of the season, and the
species with only 5% or more of the total number were the dominant species. The
most abundant species were Jiayan (14.0%). The order was sparrow (13.1%), green
eyes (12.6%), white-tailed starling (9.3%), little egret (7.9%) and Pulsatilla (5.4%).
There are 10 kinds of uncommon species that only record 1 time, namely, small
water duck, crested duck, Chinese egret, red dragonfly, kingfisher, big tail, pole
north willow, blue sandpiper, ash and black-headed bird.
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There are 4 protected species including the rare Eurasian Kestrel, Elanus caeruleus,
Glareola maldivarus, and Brown Shrike (Figure 6.3.1-8). Eurasian Kestrel is a
winter bird. It was found one time in November during its food hunting near the
coastal region of the Changhua Coastal Industrial Park in Lukang District. Elanus
caeruleus is a resident bird. It appeared in two consecutive seasons near the coastal
region of the Changhua Coastal Industrial Park in Lukang and Xianxi District.
Glareola maldivarus is a summer bird. A small flock of them were observed in
August while they were flying pass the coastal region of Lukang District during
their migration. Brown Shrike is a common winter bird. It was widely found in the
region of investigation and can adapt the environment easily. Among south part of
the investigation region in Lukang District, 4 protected species were all observed.

The endemic bird species found in the sampling areas include Barred Button Quail,
Savanna Nightjar, House Swift, Black Drongo, Chinese Bulbul, Tawny-flanked
Prinia, and Vinous-throated Parrotbill, 7 in total. There are five species of exotic
species such as Egyptian sacred pheasant, wild pigeon, lynx, family starling and
white-tailed starling, all of which are suitable for artificial environment and human
interference. Among them, the white-tailed starling has the largest number, and its
trails are visible in the whole region; the other few have only sporadic records.

A total of 23 species from 20 families and 9 orders of birds were recorded in the
Lunwei District supplementary survey for the common corridor. Among the 23
species of birds, there are 20 species of resident birds, 2 species of summer
migratory birds, and 1 species of exotic species. In terms of specificity, it includes
four endemic subspecies. Three species of conservation birds were recorded in the
plot.

The survey was conducted in the summer. In addition to the breeding season of the
resident birds in this season, the summer migratory birds have arrived in Taiwan
and began to breed, so they have the opportunity to observe the resident and
summer migratory birds in the breeding. This season, the largest number of
palm-tailed hawksbills (17.7%), followed by Jiayan and Pulsatilla (9.7%), followed
by the white-tailed starling and the small skylark (8.1%), and the night survey was
dominated by the Taiwan Nighthawk (6.5%). On the whole, the birds are mainly
composed of resident birds, which are common bird species in developed areas.
Migratory birds have a large number of summer migratory birds and swallows. In
particular, Jiayan has arrived in Taiwan and began to nest and breed. In the plot, the
swallows that fly in the air can often be observed. Yan Yan only had one individual
record on the first day. It is speculated that due to the construction, the ethnic group
that originally propagated within the scope.

n terms of endemism, the four unique subspecies recorded are the brown three-toed
pheasant, the white-headed pheasant, the yellow-headed pheasant, and the
black-necked blue pheasant. Pulsatilla belongs to the surrounding areas and
forested birds. It is a common bird species in the hilly areas of the plains. As long
as there are forests in the environment, there is a chance to distribute them. The
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yellow-headed fantail and the brown toe are occasionally visible in the grassland.
The black-necked blue dragonfly belongs to the forest-like bird. This time, there is
a record in the wind-proof forest in the center of the sample area, which may be a
breeding individual.

The three conservation birds surveyed this season include two secondary
conservation classes and one tertiary conservation category. The two secondary
conservation classes are black-winged pheasants and small terns. The black-winged
pheasant prefers to be active in the wilderness area. The wild voles in the plain area
are the main food source. The black-winged pheasants observed in this area are
flying back and forth over the farmland, and the prey in the field is searched. The
young tern should be an individual who occasionally passes through the area. There
are many ethnic groups in the surrounding sea area. In the past, there were breeding
groups in this area, which may be disturbed today, so as to no breeding. One type of
tertiary conservation is Yanling, which is a common summer migratory bird in
Taiwan. Individuals observed this season should belong to the ethnic group that
occasionally passes

The exotic species in the sample area are only white-tailed starlings, and the
white-tailed starlings are mostly observed in the vicinity of artificial structures such
as houses and telephone poles, and the number is not large.
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Figure 6.3.1-8 Distribution Graph of Terrestrial Protected Bird Species
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Figure 6.3.1-9 Distribution of Protected Bird Species in Supplementary
Survey

207



Figure 6.3.1-10 Distribution of Exotic Bird Species in Supplementary
Survey
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(iv)

Investigation of land amphibians and reptiles
1. Amphibians

The survey time for the two seasons was August and November 2016
respectively. In August, the temperature is high and it is the peak of amphibious
reproduction. Therefore, it is more likely to investigate the complete species.
The species surveyed this season are mostly frogs in the still waters. In the plot,
there are sporadic drought-tolerant and salt-tolerant species. Rain frog and frog.
The second quarter survey was conducted in November, the temperature
dropped and the amphibians were not active.

A total of 13 amphibians from 1 Order 3 Families and 3 Species were recorded
in 2 seasons. No protected species, endemic species and exotic species were
found. Since the number of species found is low, there is no point of taking 5%
of the total species as the advantageous species. Therefore, the sample areas
under investigation lack advantageous species.

The survey area is adjacent to the coast. The environment is single, dry and low
in nature. There is no stable fresh water environment such as ponds or freshwater
ditches. Only the relatively dry and salinity-resistant small frogs, Gonder's red
frogs and frogs are recorded. This environment does not benefit the habitat of
amphibians. The data was analyzed for dissimilarity and the overall amphibian
Shannon-Wiener’s dissimilarity index was 0.44.

here was no amphibious record in this season for the supplementary survey of
the Lunwei District for the common corridor.

. Reptiles

A total of 176 reptiles from 1 Order 3 Families and 3 Species were recorded in 2
seasons (August and November). No protected species and exotic species were
found. There is one endemic species found, Stejneger's grass lizard.

The survey area is adjacent to the coast, with a single environment and low
naturalness. Therefore, the species appearing are mainly grassy and artificially
adapted species. On the whole, this environment is only suitable for the habitat
of a few reptiles. The three species of the scorpion tiger, the scorpion tiger and
the Penglai grass lizard are all common low-altitude species in western Taiwan.

Combining the two seasons of data for analysis, the most dominant species is
the Hemidactylus frenatus (50.57%), mostly in the artificial or mixed forest
environment; followed by the Takydromus stejnegeri Van Denburgh (48.86%),
which appears in the grassland and continuous shrubs. environment of. No
snakes were found in the second quarter survey. The data was analyzed for
dissimilarity, and the overall reptilian Shannon-Wiener’s dissimilarity index was
0.31

For the common corridor of the Lunwei District supplementary survey, a total of
2 species from 1 order and 2 families, and 15 times were recorded. There were
no conservation, exotic species and endemic species. The dominant species was
5%. The most dominant species was the Hemidactylus frenatus (93%), Elaphe
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carinata only recorded one time, the species are mostly low-altitude common
species in western Taiwan.

(=) Investigation of Terrestrial butterfly

A total of 94 butterflies from 4 Families and 10 Species were recorded. No
protected species and exotic species were found. There two Taiwan endemic
species found, namely Striped policeman and Polygonia c-aureum lunulata.

Taking the majority of the total number of 5% or more as the dominant species,
the most dominant species is the Okinawa small gray butterfly (44.7%), and the
other order is Taiwan Yellow Butterfly (33%0, corrugated small gray butterfly
(11.7%0, both of which are western Taiwan) It is common to the species. There
are 4 species (40%) of rare species, including Burara jaina , Pieris rapae,
Catopsilia pomona, Hypolimnas bolina, and etc, which are uncommon species in
the area. The range of land cables is an industrial area for land reclamation. The
land use types are mostly developed factories, waste cultivated land, coastal
forests, intercropping trees, flower beds, horticultural landscapes, etc. The rare
species mentioned above may come from the adjacent inland forest environment.
A species that is sporadic.

In the second season, the degree of heterogeneity and uniformity were not high,
0.62 and 0.62 respectively; 6 species in the first season, 0.61 in heterogeneity,
0.78 in uniformity, 7 species in the second season, 0.56 in heterogeneity, and
0.66 in uniformity; And the number is slightly higher than the first season. The
species composition is different from the dominant species Okinawa small gray
butterfly, corrugated small gray butterfly and Taiwan yellow butterfly. The other
types are different, and the conversion rate reaches 70%, indicating that the
butterfly diversity in this region is not high. Seasonal variation is also large.

According to the butterfly composition, the dominant species mainly inhabits the
species within the construction area, and there are many similar habitats in or
around the vicinity. In addition, the butterfly has strong flight ability, although
the ethnic group may be affected, but the impact is very small; other species are
mostly incidental in the adjacent area. Sex through or diffuse ethnic groups, the
impact of future land cable construction is small.

In the first season of the Lunwei District supplementary survey for the common
corridor, a total of 338 sects were recorded in 3 families and 9 families. There
was no conservation, and the exotic species was white butterfly. Taiwan's
endemic subspecies are white corrugated small gray butterflies, which are only
recorded once. The majority of his species are common types on the west coast
of Taiwan.

The most dominant species is the white butterfly (29.6%), followed by the
corrugated small gray butterfly (11%), followed by the yellow butterfly (9.2%)
and the Taiwan yellow butterfly (66.3%), followed by the white butterfly (16.9%)
and the peacock. Vanessa (10.1%) is the most common species in this.

The land cable of this project is mainly constructed along existing roads, except
that the shoreline of the submarine cable is coastal sand, and the vegetation in

210



most areas has been cleared or the maintenance of existing land wind turbines
has little impact.

(V) Waters Dragonfly Survey

A total of 33 dragonflies from 1 Families and 5 Species were recorded. No
protected species and endemic species were found. The advantageous species is
Pantala flavescens (75.8%). Other species include Crimson Darter (3), Tramea
virginia (2), Orthetrum Sabina (2), and Brachythemis contaminate (1). Most of the
species found were common species.

Although there are some ponds, wetlands and ditches in the survey area, the
ditches are also more artificial due to the proximity of the coast. The species
inhabiting this area are mostly common types on the coast, including scarlet,
Dahua, brown trout, etc. The species and the number of species in the second
season are still much lower. The first season's disparity was 0.49, the uniformity
was 0.81, and the second season was 0.1 and 0.3, both of which were significantly
lower, indicating a relatively low diversity.

Due to the dragonfly analysis of the target composition, the area of the cable
excavation area has been artificially disturbed. In the future, the affected species
will be quite limited, and the flying capacity of dragonfly is strong, and the future
construction impact is small. The divergence of the second season was 0.38 and
the uniformity was 0.54.

In the first quarter of the Lunwei District Supplementary Survey for the Common
Corridor, there was no record of dragonfly in this season.

6.3.2 Marine Ecosystem

V.

Scope of Ecological Survey and Sampling Locations

The no. 15 wind site selected for this project in accordance with the Neng-Zi no.
10404015571 Directions of Application for Offshore Wind Site Selection announced by
the MOEA Bureau of Energy on July 2, 2015 was chosen as the evaluation region.
Previously, the no. 21 wind site had been selected as the first survey site. The location
was then changed to the no. 15 wind site due to navigation problems. The potential wind
sites zones are located in the seas on the north side of the mouth of the Dadu River
offshore of the Xianxi and Lugang Townships in Changhua County. The locations of the
marine ecological survey points were determined based on the Technical Guidelines for
Ocean Ecology Assessments (Huan-shu-zong no. 0960058664A announced on August 2,
2007). The test station layout method should be able to cover the project site area and
the surrounding potentially affected sea areas. Control stations shall also be set up
outside of the affected area. The ocean ecology survey zone includes potentially affected
areas including surrounding waters, offshore waters and the cable laying route. A total
of 12 sampling stations were set up. During the second survey at the no. 15 wind site,
some of the testing sites were moved in conjunction with cable route planning. Testing
station 15-5 was changed to N15-5, 15-9 was changed to N15-9, 15-10 was changed to
N15-10 and 15-12 was changed to N15-12. For the intertidal zone survey, the survey
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VI.

site was determined based on the area that may be affected by the landing section of the
submarine cable. The landing sites for this project are all located inside the Changbin
Industrial Park. Four intertidal zone surveys have already been completed for the
Changbin Industrial Park. A total of 6 sites were set up for the first survey (March 9 —
11, 2016). The number of sites were then increased to 18 for the second, third and fourth
surveys (survey site coordinates as shown in Table 6.3.2-1 and the positions are shown
in Fig 6.3.2-1). For the project’s joint corridor, a supplementary survey (Table 6.3.2-1,
position shown in Fig 6.3.2-1) was conducted at 3 ocean ecology survey sites at the
Lunwei area and 3 survey sites at the intertidal zone in July 2017.

Regulations of Ecological Survey

Scope of ecological survey, methodologies and report writing are in accordance with
Technical Guidance for Marine Ecological Assessment issued by Environmental
Protection Agency, Executive Yuan (hereinafter referred to as EPA) (Official Letter
0960058664A issued by EPA on 2" August 1996).

Table 6.3.2-1 Coordinates of Marine Survey Sampling Stations

Coordinates of GPS Depth Coordinates of GPS
of  |Water Layer of
Code of Sampling Stations Longitude Latitude Code of Sampling Stations \Ii\gg: Ph%/;c;g:aa}?nkéon Longitude Latitude
(m)
Intertidal Zone 1-1 191919.85 2672715.55 15-1 39.1 5 147743.86 | 2675901.28
Intertidal Zone 1-2 190944.08 2671184.20 15-2 36.5 5 142303.15 | 2677329.86
Intertidal Zone 1-3 189375.14 2669079.47 15-3 33 5 139648.47 | 2675716.29
Intertidal Zone 1-4 186871.23 2665695.78 15-4 33.3 4 135686.38 | 2673420.23
Intertidal Zone 1-5 186537.37 2664490.02 15-5 40.2 5 142598.12 | 2670643.75
Intertidal Zone 1-6 185445.24 2661772.67 N15-5 38.2 5 142351.79 | 2672521.74
Intertidal Zone 1 193039.18 2672719.25 15-6 41.3 5 148358.19 | 2672253.33
Intertidal Zone -2 192204.07 2672711.03 15-7 34.1 5 135898.71 | 2670309.92
Intertidal Zone -3 191900.83 2672511.03 15-8 45.6 5 145634.88 | 2667792.09
Intertidal Zone -4 191795.70 2672370.33 15-9 42.1 5 152246.01 | 2673065.66
g Intertidal Zone -5 191535.69 2672007.76 N15-9 36.8 5 158659.54 | 2673812.12
g Intertidal Zone -6 191364.39 2671758.50 15-10 42.0 5 153927.57 | 2671597.58
5 Intertidal Zone -7 187751.38 2665370.50 Waters N15-10 45.6 5 171949.45 | 2672741.05
® Intertidal Zone -8 187476.29 2665348.01 15-11 33 5 137230.91 | 2668250.72
é Intertidal Zone -9 187042.50 2665383.79 15-12 33.5 5 140208.56 | 2673386.23
§ Intertidal Zone -10 187291.61 2664612.23 N15-12 12 3 181725.55 | 2661103.93
é Intertidal Zone -11 187020.47 2664612.44 Submarine MN-1| 40 5 169359 2668236
Intertidal Zone -12 186789.55 2664606.82 Cable MN-2 | 40 5 175178 2668788
Intertidal Zone -13 186574.04 2664407.90 MN-2 | 17 4 178613 2665031
Intertidal Zone -14 186467.68 2664128.57
Intertidal Zone -15 186332.74 2663846.96
Intertidal Zone -16 186241.37 2663646.40
Intertidal Zone -17 186150.91 2663414.33
Intertidal Zone -18 185954.30 2662983.20
IT-N1 189055 2668952
IT-N2 188091 2667470
IT-N3 186902 2665739

Remarks 1: Coordinates system is TWD97 (Torpdedoman Second Class)

Remarks 2: Sampling stations of first survey include Intertidal Zone 1-1 to 1-6. Sampling stations from second to

fourth survey include Intertidal Zone 1 to 18.
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Figure 6.3.2-1 Sampling Locations of Marine and Intertidal Zone Surveys
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Figure 6.3.2-1 Sampling Locations of Marine and Intertidal Zone Surveys
(Cont.)
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I.  Survey Dates

Dates of marine ecological survey are listed in Table 6.3.2-2.

Table 6.3.2-2 Survey Dates of Marine Ecological Survey

Zooplankton
vey Time| Phytoplankton . Fish Eggs and
Quarter Marine Benthic Intertidal Zone Juvenile Fish
Organism
. 13" February 2016 th th 13" February 2016
First (No.21 Wind Farm) 9" to 117 March 2016 (No.21 Wind Farm)
Seond 7" June 2016 30" May to 1% of June 2016 7" June 2016
Third 18" August 2016 24" to 26" August 2016 18" August 2016
th
Fourth 26! November 2016 22" to 24" November 2016 | 2° 'gg‘gmber
Fifth 13" March 2017 6" to 8™ February 2017 13" March 2017
Sixth 7" July 2017 16" July 2017 7" July 2017

Il. Current Status of Environment

(i) Meteorological State

North-northeast directional winds make up a relatively large proportion on the
winds at the Changhua coastal wind field from October to March due to the effects
of the northeast monsoon. The winds are quite strong mainly ranging between 5 —
15 m/s and reaching speeds up to 25 m/s or above. Winds from April to September
are relatively unstable and wind speeds tend to be low, mostly between 0 — 5 m/s.
During the typhoon season, winds can reach 15m/s or more when under the effects
of typhoons. As for rainfall, precipitation is highest from May to August due to the
effects of the plum rains and typhoons. Average precipitation in June is 236.7mm.
Precipitation is lower in the winter due to the effects of the northeast monsoon.
Rainfall averages just 11.2mm in October and annual cumulative precipitation can
reach 1187.6mm.

Tides in t