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EXECUTIVE SUMMARY

This technical report examines the potential impacts of the latest economic development
project proposed for Tainan County, Taiwan. This project, the Chiku International
Airport, would rise on 17 km’ square kilometers of state-owned salt ponds near the coast
and Chiku Lagoon. About 5 km” square kilometers of industrial assembly facilities would
be constructed adjacent to the airport in an industrial free trade zone as part of the project.
The air cargo complex would be designed to facilitate quick assembly and export of high-
tech manufactured goods. It would be built to ultimately handle as many as 15 million
passengers and 1.68 million tons of cargo each year.1

The airport and the free trade zone project is the third major economic development plan
recently proposed for coastal Tainan County. In the early 1990s, the Binnan Industrial
Complex, containing a petrochemical refinery, steel mill and port, was proposed for the
northern edge of Chiku Lagoon. Binnan generated significant local opposition from those
concerned about pollution of oyster beds and fishponds, and international opposition

from those concerned about protecting the endangered Black-faced Spoonbill. In addition,
it would have produced a 25% increase in Taiwan’s CO, emissions and required the
construction of two new dams or a desalination plant to provide sufficient water.

The other economic development proposal is the Nanyin National Scenic Area. This
coastal scenic zone is projected to greatly expand tourism and markets for local value-
added products, without significantly interfering with the existing fisheries sector. The
National Scenic Area has been championed both locally and abroad as a sustainable
economic strategy that minimizes social disruption.

The international airport would be built on the same site as Binnan and in the heart of the
National Scenic Area. The airport project is expected to produce as many as 52,000 jobs,
most in construction during the first five years of development. Development arising
from the airport could bring an additional 250,000 jobs, if the area is significantly
urbanized. The airport is expected to generate annual revenue of approximately NT$18
billion.

The size of the airport and its ancillary assembly and manufacturing zones has grown
since first proposed to more than twice the original estimate, raising questions about the
thoroughness of project planning.

The airport plan is viewed as a way to generate prosperity for a rural region that has been
bypassed by much of the island’s economic activity. Yet a careful analysis needs to be
made of the real benefits accruing from the assembly hub, and the lost opportunity cost
brought about by airport construction, both nationally and locally. Our research indicates
that alternative strategies could bring equal or greater economic benefits, with less risk
and fewer potential costs.

NATIONAL QUESTIONS

While supporters have portrayed the airport as a linchpin in Taiwan’s efforts to compete
as an international transport hub, there is compelling evidence that building in Chiku
could be a national mistake. The international cargo component could be accommodated
by expansions of CKS or Kaoshiung airports. Competitive dynamics in the international
air cargo sector favor primary national airports, in this case, CKS. Building a new $143
billion airport and assembly center in a relatively undeveloped rural area could
undermine both CKS and Kaoshiung and be financially risky, particularly given Taiwan’s
weakness relative to China in this manufacturing sector.

1 South International Cargo Airport and Free Trade Zone Feasibility Assessment Report,
2003, Tainan County
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Industrial and residential development arising from the airport’s presence would use
scarce water and intrude into fish ponds and farmlands, undermining Tainan County’s
aquaculture and agriculture sectors, which play central roles in production of the nation’s
food. Tainan County fishponds and Chiku lagoon make up the largest aquaculture zone in
Taiwan, supporting 16,000 jobs. Also of national significance is the tranquil scenic
landscape of coastal Tainan County, at the heart of the region’s proposed designation as a
National Scenic Area. The scenic landscape, along with the area’s history, cultural
heritage, environmental and religious sites, has spawned a burgeoning tourism economy.
The county had 15 million visitors in 2000; almost double the number from 10 years
before. Coastal Tainan County has a minimum of 4.5 million annual visitors. This
valuable scenic landscape could be disrupted by noise and sprawl. Major tourism sites
that could be impacted by airport noise and development include Salt Mountain, Nan
Kunshen Temple and Mashakou Beach Resort.

Lastly, the endangered Black-faced Spoonbill, one of the 50 rarest birds in the world and
a cultural icon in Taiwan, calls coastal Tainan County home. From 40-70% of the world’s
spoonbills, about 300 to 700 birds, have historically roosted at and foraged around Chiku
Lagoon, about 14 km from the airport site. This is the largest Black-faced Spoonbill
wintering site in the world. The birds are believed to have insufficient feeding habitat at
present, and construction of an airport and ancillary development could pave over feeding
grounds, as well as saltlands that could be used to create new habitat to foster the growth
of a sustainable spoonbill population. Inducing spoonbills to settle in other regions is a
challenging endeavor that could take years, and likely would never be successful.

SPECIFIC AIRPORT IMPACTS

While the Chiku International Airport would not dramatically increase CO; emissions or
divert the region’s major water sources, as Binnan could have, this study has identified
significant environmental impacts arising from aircraft noise, and airport-related land
development.

NOISE

To assess noise impacts, we generated noise contours using the latest version of the U.S.
Federal Aviation Administration’s Integrated Noise Model software, inputting Tainan
County physical characteristics and operations estimates drawn from Taiwan airports and
aircraft fleets. We modeled both day-night averaged sound level (DNL), which averages
overall noise experienced during a day, and flyover noise, which displays sound levels
experienced during a single aircraft operation. A second DNL contour model was later
developed from data provided in Spring 2003 by airport consultants.

Results show that about 13,000 people will live with 60 dB or more noise levels,
considered by the Taiwan EPA as the threshold for reviewing possible land-use conflicts.
More than 29,000 people would be exposed to 45 dB or higher noise levels, which can
have significant impacts on people during nighttime. Two schools would need to be
moved, and 14 would be impacted by aircraft noise. Conversation-interrupting noise
levels would disturb one-third of coastal Tainan County tourist sites every 10 minutes.
And noise levels could agitate roosting spoonbills.

INDUCED GROWTH

Projected airport-related industrial growth was mapped base on the precedent of the
Memphis Airport in the United States, a major cargo airgort that has produced 75 km? of
development. One-third (25 km?) and two-thirds (50 km?) of the Memphis model
development were mapped, assuming average Tainan City densities. The primary factors
influencing the location of growth are assumed to be transportation access, congestion
and siting of employment centers. A second map was prepared showing the pattern of
expected growth if a new road is built connecting the Tainan Science-Based Industrial
Park with the airport.
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Under the higher end of the first scenario, growth is predicted to displace or impact about
40% of coastal Tainan County tourist sites, and remove about one-third of the county’s
fish ponds, which provide not only food for people, but also foraging habitat for
spoonbills.

COMPARATIVE ANALYSIS OF BINNAN, AIRPORT
AND NATIONAL SCENIC AREA

A matrix comparing the economic, environmental and equity effects of Binnan, Chiku
Airport and the proposed Nanyin National Scenic Area shows that expanded tourism
would provide twice as much annual revenue as the Chiku Airport, and the same number
of jobs, at a dramatically lower cost in construction, operation and maintenance.

Development of the NSA-based tourism is predicted to provide multiple benefits:
substantial employment and substantial government revenues, without the dislocation and
costs to the existing Chiku-area way of life, and to the local environment.

While the airport’s largely construction-related jobs would probably provide higher
wages than NSA-area tourism jobs, the former would be short-term, and some would be
filled by foreign labor. Airport-induced growth, however, could bring many more jobs, if
extensive urbanization occurs.

Yet our analysis indicates that urbanization could be expected to take a great toll on the
tourism industry. We predict that constant aircraft noise, industrial and suburban
development and the accompanying traffic congestion would damage the qualities that
make the Chiku area attractive to tourists: the tranquil scenery, the fisheries-based
economy, and the rural atmosphere. Additionally, the black-faced spoonbill will likely
never escape the extinction vortex if the airport, free trade zone and associated growth
occur. Such a change in the essential coastal Tainan landscape would be expected to
reduce tourism jobs by one-third. Fishery jobs would suffer as well, as ponds are
displaced by urbanization.

The sum total of these negative impacts suggest the airport and free trade zone project is
an ill-conceived strategy that undermines National policy, and precludes local economic
development associated with the Nanyin National Scenic Area. Pursuing the National
Scenic Area as a means of job creation and community development would be a wiser
course for Coastal Tainan County.
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Impact Analysis of Proposed Airport and
Free Trade Zone in Tainan County, Taiwan
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AIR CARGO AND THE TAIWAN ECONOMY
2B H

Does Taiwan Need Another International Airport?
CEET RS —(EE RSN 7

Chiku Airport Will Weaken CKS
B 51155 I B R RS R BRI 557 )

e Dynamics of competition in the air cargo industry lead to a concentration of
traffic at primary airports and volatility at secondary airports

22 TR RIS SCCH R IR PEE RS - KEMGEEEWNR.

e The Chiku airport stands to weaken CKS airport's competitiveness as a strategic
transshipping hub in Asia

Gl Rl 77 T IE BB A5 R R S

Is the Chiku Airport Part of a National Transportation
Policy?

i B A GE BUR K —H 1 7

To be Competitive in an International Market, Taiwan
Must Plan Air Cargo at a National Level

S(ERIRE RS T AR AR RS 2l

e Taiwan must phase modest investments according to proven opportunities in
different areas. The Chiku airport will be an expensive mistake.

OEVEMRIBIAHE SRR B HE . RBERE. RS —E5

e Buttressing the air cargo capacity at CKS is a sound development strategy and in
Taiwan's best interest.

o E BRI 22 @Ay R e — (EIAE Y B RORIE - R AG SRR

At o

e Investments in high-speed rail will better connect southern Taiwan to Taipei than
an international airport.

RS S P R AR E Y D e LR — (E BB P5

e Improvements in local transportation linkages in Kaohsiung will benefit a wider
set of interests.

CAGE 3 T A B R s — TIe B vy I ) A SR I S 1 2R BE R R
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Does the Chiku Airport Make Economic Sense?

C S B A B S E NS 7

Assembly Plant and Airport Are Financially Risky
NI HE 1 ek B B s RS i A M

e Airport and assembly plant are capital intensive and rely on dangerously narrow
economic sector for support.

AN 1 BREEHORS & T B A SRR ST » O B — ORI AR S S -
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e China's growing economic strength means less growth in Taiwan's high-tech
manufacturing sector.

REEDGE R FRIEVAE I ) B R 5 B AR B EER IR

Insufficient Regional Demand

I PERY R R 2

e Chiku assembly plant won't create sufficient demand to support an international
airport.

LA T @A RERIE e S T KA R —(E RS

e Chiku airport will be underutilized compared to its cost.

B E A A R — (EESR I E

e Surveyed cargo firms aren't jumping to a site at Chiku.

HFE AR I ZEEA BB IF Ee

Airport Favors Manufacturing but Taiwan Needs R&D

e Taiwan's desire to increase its share of the research-and-development sector
conflicts with an assembly and manufacturing industry that begins in main land
China.

e R&D has a more promising future and does not need an international airport for
its success.

"WEE | FEEEIFRIRTE o O BN TR E RS AR R E R
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NATIONAL SCENIC AREA
B 2R SR e

National Scenic Areas:

e Represent national effort to preserve unique landscapes of Taiwan

B A F @R T SEA AR RS AT H 5

Nanyin National Scenic Area:

T i 8 K [\

e Encompasses about 500 square kilometers of fishponds, mangroves, dunes,
beaches, and salt ponds

BE TS0 A EAY A, RIEMR, Wi, WS e

e Provides critical habitat for Black-faced Spoonbill and other waterfowl

Hefft T R R R B K S M B SR 1

e Preserves 16,000 fishing jobs and will create 51,000 new tourism jobs

PRIE— B AT EESE LR HRRLE T & —TE L EAYSREEAHRH TF !

Airport Undermines the Purpose of the National Scenic
Area:

P T IR 5 S e AT

e Airport noise impacts 100% of the Nanyin National Scenic Area, with 55 dB
flyovers.

HESG RAMR AL S 553 H DA ) 2 8 4 o e {1 o o L S

e Airport and related growth will develop almost 40% of the National Scenic Area
in Tainan County, and may destroy more fishponds than Binnan.

PG ELH AT AR P S R e BB KRR & - 36 H T REA R EL g T3¢

e The current population of Black-faced Spoonbills cannot be sustained if the 150
square kilometers of habitat in the National Scenic Area are not preserved

AERBEERAARFRSEE S 150 BB ZRI0E - T EEE
~EMHIRE
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NATIONAL FOOD SECURITY
EFERLE

Tainan County is the “Food Bank” of Taiwan,
historically supporting national food security

BRME OB ERIRTT ) o RN LR BEATE
RLE

Tainan is the most productive agriculture county,
priding its rich agricultural diversity

S e EOE e EE RSN > BfamEEiESE
DR Y/E 21

¢ Tainan County has the most cultivated and aquaculture areas in Taiwan
B R 2 5 SRR Bt /K A A

e Chiku lagoon has exceptionally high rates of fishery yield
LA A SR RS A A R R

e Tainan County has high agricultural diversity

BRI RSN

Taiwan exhibits trends leading to decreasing national
food self-sufficiency, such as decreased local
production and increased import dependency

SN ERR 3 7 AR EE BRI AR O Rl e - GERE
' H AR H #EE

e Agricultural jobs are decreasing
TSRS A L1 H (K

e  WTO impact-increased import rate
WTO 3k H Wi rUE L=

e Liberalization of agriculture has threatened Taiwan’s level of self-sufficiency
B B B FHUR RN T GERER AT

e Small farm households are decreasing, large farm households are increasing

TUNER PRI T ORER S 3N

Development of Chiku airport undermines Taiwan’s
National Food Security

CREEGHERGRERFIERLE

e With airport-induced growth, rapid urbanization will convert agricultural land,
divert water resources, and lead to the demise of the fertile Chianan plain’s
heartland

AT A Y B 3 BT UT - St RS A0 v A 8 P A 5 3 B A R
B — B3 R L D e a0k 7 2k s 5

e Chiku airport could encourage farmers and fishermen to move towards export,
leading to monoculture and decreased interest in supply local demand

5 R it 7 B RS T T ) B AR TR IR
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BLACK-FACED SPOONBILL - TAIWAN’S NATIONAL BIRD
RAEE -GBS

e The Black-faced Spoonbill is one of the 50 rarest birds in the world.

RHEEZRMASREN L THEEZ

e The world population of Black-faced Spoonbills is near 1,000.
SRR E 2 i A BT E T — T2

e 66% of the world population of Black-faced Spoonbills roost in Chiku lagoon.
FtR66% L YRR A G SRR R

e 500,000 to 800,000 tourists visit Tainan County's roosling Black-faced Spoonbills annually.
BRAEA TR\ SRR B R PR R EE

e From December 2002 to January 2003, a botulism outbreak in Taiwan killed 7% of the world
population -- 73 birds. Experts believe lack of tresh food due to insufficient foraging habitat
caused the die-off.
20024E 12 HE20034E 1 [ + PUREIRE7E A BRIE T T3 e T EEAE — 2 fHh ST R <

e Building an airport in Tainan County jeopardizes the last remaining spoonbill habitat in
Taiwan.

(EE R RS S R R R L E AR E

e The proposed Nanyin National Scenic Area will preserve the existing spoonbill habitat
1hurcfore protecting the cun‘ent population.

G B A RS RECRTE T R BBt R RECRFE T MR IRRE

e When touring Chiku in Tainan County, President Chen Shui-bian stressed that such attractions
as the Black-Faced Spoonbill Conservation Park, the Chiku Lagoon Water Recreational Area,
the Salt Industry Cultural Park and the "blue highway" of Neihai are all listed as focal points of
the new National Development Plan. (Taiwan Headlines, Friday, August 23, 2002)
BRASAEE S C &y - EHR G RIS - SR R - B (LB
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BLACK-FACED SPOONBILL - EXISTING HABITAT
CONDITIONS

AR A EEREHYREHIR

Tainan County’s Wetlands Support 150 Species of
Shorebirds
B RIS R T 150 /K SRYAETS

e Habitat protects 23 “protected species”
Rt — 20 23 1 TREE L SR

e Black-winged stilt and Kentish plover are species of special concern — they breed
locally

TR TREL R T BRSHIRES AR AR BRI — B MO & s 4 RE U B TE

Tsengwen River Estuary is Largest Wintering Site of
Black-faced Spoonbills in the World

SR S U KR PR T EE R i

e Each year, number of roosting spoonbills at Tsengwen grows

G OE RN T B #EE

e C(Coastal Tainan County provides special habitat for the spoonbill

G T BERTMARE BRIFRTE

e Spoonbills need shallow, open water — 600m>-1,000m” in size for roosting

LG o S N BE R 2Kk, — 600 F 1000 AN RAYEE

e They need to be secluded and protected from the wind

e eIt 52 5 R f R A A

e Spoonbills roost during the day and forage at dusk, dawn, and at night

EfHEERIERSE - ARERRHEBERNIEERR

Spoonbills Depend on Fish Ponds 9 km-14 km from
Roosting Site for Food

B ) KEEREBE M 9 B 14 A EAHIRIER RYIRIE

e Spoonbills eat small fish, mollusks, and shrimp, all abundant in coastal Tainan
County

TR WME L RIETYIRIET - EERY{ESEInEE IE R RS,

e They forage in wetlands, mudflats and salt ponds 5-20 cm. deep

EAHEKEE 5 B 20 AHyERL, JEEAIEH R R

e Spoonbills can fly up to 30 km while foraging
R W LUREIRERE T 28t 30 AELERHTRE

TAINAN COUNTY AIRPORT STUDY

Spring 2003, Environmental Planning Studio, University of California, Berkeley



22

Light, Noise, and Raptor-like Behavior Disturb
Spoonbills

YRR, BREA T RS ) FTRAGREREER

e Birds mistake overhead airplanes for raptors, studies show

RN B SR RE RISGR G RS

Black-Faced Spoonbill Wintering Habitat is Being Lost
World-wide —70% of World Population Winter in Only
Two Locations

PR EE R S B R BRI RTRIENA K — 23K T0%HI PR S AL
PR

“Although the ‘increase’ of BFS is good news, the birds are getting more
concentrated to a handful of sites: more than 70% of the global population are
now only wintering at two sites with a total area of about 10,000 ha” (Simba
Chan, Hong Kong Bird Watching Society Message board, posted 02/25/03).

BB R R E I I — B ENTATH BE AR5 i %
I — T0%HT 2 FR G EF B A (B R+ MR — N,
Simba Chan, Z788E 1, 02/25/03,

Dangerously High Number of Black-faced Spoonbills Die
of Botulism — Future of Habitat Unsure

RERREEEIERAERR — BRI

e Botulism killed 73 birds at Tsengwen River Estuary in 2002-2003 season
2002 FEEEE] 2003 ) - ABFREEGELBSE T 73 EREER

e Food supply shortage forced spoonbills to eat toxic food, local experts believe

WHEFRRREVNEHEERTERZ " AR, —FHNRY

e Clearly, ecological reserve cannot support its growing numbers of black-faced
spoonbills

BREERY - BE A4 REORE R RUE RO N RE S R EE R IR B
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BLACK-FACED SPOONBILL - POPULATION
PROJECTIONS

AR THI B RE — HRR R R = TR

Future of the Black-faced Spoonbill is in Question

PR EE R HIAR AR ?

e Wetland habitat is rapidly being lost to development
RIRsBASE - ERMRYEERAER TR

e  World population numbers are too small to ensure the long-term survival of the
species

FRIMERAER B MERY » TR DRI R.

e From December 2002 Febuary 2003, botulism killed 73 spoonbills roosting in the
world's largest wintering location, the Tsengwen River Estuary

20024 EZI2003F44]] - NEREAEEUEOBSE T EEARRE AL
B — SR LT3 E R EEE.

Taiwan Must Support 2,000 — 3,300 Spoonbills to Ensure
Long-term Survival of Species

e ZE 3 $72,000-3,300
SRmERNAEFUMRRYENRIALERF

e 3,000 to 5,000 Black-faced Spoonbills are needed for a sustainable world
population estimates show

e » 3,000 £ 5,000 0 G EE 8 H S et i FK R E Y KRR

e Historically, Taiwan has supported 1/2 - 2/3 of world population, due to its unique
environmental conditions

FERRSE b - ST B AR REBUR SR T 2 3K1/2 -
23R EE R IRE AT

“Obviously, the ecological reserve is not large enough to ensure sources

of food for hundreds of Black-faced Spoonbills.” — Su Ying-kwei, TSU
legislator, Taipei times, Dec 29, 2002

"HAEERY - A ARREENERITA - DENRTREMERSE SR
HEERE IRV, | —#REH

More Roosting Sites Needed in Coastal Tainan Region.

15 R i A b T e S B 25 R

e Main roosting site at Tsengwen River Estuary cannot support growing numbers of
spoonbills

G OE LR EEE A gE S B H S NPy BT EE R
e In January 2002, 155 birds migrated to Sutsao, leaving 427 in the main roosting
area

200241 7 » ISSEREEREREIUE » 8 427841 HM,

e Food shortages forced birds to leave, local experts believe

T R R R R R e 6 SR T EE R B
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POTENTIAL FOR
SPOONBILL HABITAT EXPANSION

IR PR T EE R IR B R A B g e mT e PR FRRY

Spoonbills in Tainan County and Beyond

PRI EE RO F AR HAR T

e Black-faced Spoonbill population in jeopardy: size
Is small, based in single location

YRR E - RERE NEER T R—ih

e Need to establish meta-populations elsewhere

T R R ARG IR IRE A E A 5 S BRI A

e Region can support 2,400 birds -- a sustainable population -- in 305.75km2 of
habitat if new roosting sites shown at right in Chiayi and Yulin counties are
created and saltponds converted

LR EIR RS (. TSR, MEGEUR) DU s
pARERE T2 - BI5E 305.75 A BEF A BRG] PSR R T-IY
BHERHEE SER DR R A FEE .

Risks of Time, Failure, Injury
IRFf] . R ZIBFERk

e If new roosting sites are created, how effective will they be? Will spoonbills
expand their range? Will a sustainable population be created?

BlEHTIRE R S HAE N ? REEER SR AMMIEhEE * 25 ET
REZ R KRR ?

e Years of work
Restoration process is complex and takes time -- could be decades to develop a
functioning ecosystem. Recreated habitat might never be as diverse.

B T AR Y LA
B EE AR B R RIS — AR e R A TR —E R4
RETHRERYAERER — M EATRE RV H AR REL AR M T REE A AT,

e How to move birds?
Even if functional habitat is created, how do birds get there?

AT IS B HE
ENBERES R RIE - RAfTBIEEIHE ?

Although decoys have been successfully used to attract birds to new roosting

sites, the birds were already foraging nearby. All constructed spoonbill habitat
will be outside spoonbills' natural foraging area.

HER— L PIRURF AT ARG SR RS - AR EETAAEN
MRET . FrEREERFEM VAR ARHERBARREZS.

e In Jan. 2002, spoonbills relocated to Ssutsao on the fringe of foraging habitat.
This shows the birds can migrate, but how far will they go?
Stepping stone habitats may be required to gradually link areas where
metapopulations could exist.

TAINAN COUNTY AIRPORT STUDY

Spring 2003, Environmental Planning Studio, University of California, Berkeley

27



28

1620024F1 H - —SEMERERE RN R RESEEE - EEREHE
BaBiE, BEBETLIZE ?

kB A S BRI RE ML R - (R T BSIAE  MOBEAES R thE T R B
ARG .

Physically capturing and relocating birds puts them at risk of stress and injury.

7 17 S TS S A T e B L B R S SZ B A i f k.

Relocation may also exceed existing carrying capacity of area already saturated
with resident wildlife.

15 AR BT AT e BT R AR B R BR BRI B . B
HEH TRER ) — S A BEY) ] (e F C SRS R R,

Reintroduction poses ethical problems; questionable success of captive breeding
programs.

5 TSRS [ e ERIRRE - A B T EIRE R I 5E

Conclusions

=R

Best way to ensure long-term survival of a threatened species is to
protect/enhance existing habitat -- we know it works because it's being used.

T BB E Y R K U PR E T R R A EGE R A . (5T
ANEMBEZEEA . HBRELT.

Airport development and related growth undermines this successful habitat.

P ERE S DU Hr B B fRE T R R R . EhAOREH,

Before development can begin, sustainable spoonbill populations must be
established elsewhere.

FERAZEETEIFALAC AT » AR AR T FE R IR I H B R e L.
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GROWTH IN PROPOSED AIRPORT FOOTPRINT
R TR HAT AR R

If this is such a good proposal, why does the airport
footprint keep changing?

IIRFGECAEERAVETE] - RS i o
=7

e The constant change and growth in the proposed airport raises questions about
proper planning and impact analysis

PGB RPRSCE AR R 2R T B S Bl R T A BRI R .

e To date other analyses have shown very little impact from the airport — has the
analysis kept pace with the changes?

HRARSEHAL TSR - SEIREIEEAIR - 8RR > EETESR
HE TR AR 7

e As the airport plan continues to grow, the impacts on the environment also
increase

et G TRIR N BRI,

e The analysis included in this report is based on Scheme 2

BE A ERASR G —E 7y » EERIR AR

Scheme 1: Proposed Airport Footprint
JigE— * GHEIREEE

e 15km’ Footprint
15 A ESG A

e Eliminates approximately 5km® of Fish Ponds
KK 5 T BRIfaYE

e Eliminates approximately 10km” of Salt Ponds
Kk 10 75 B

Scheme 2: Proposed Airport Footprint
HET : FHEEEEE

e 22 km’ Footprint
22 TN RS

e Eliminates approximately 5 km?” of Fish Ponds
K¥TWD 5 BHABRIEIE

e Eliminates approximately 17 km” of Salt Ponds
REGRA 17 F 5B

Scheme 3: Proposed Airport Footprint
HE=  FHEEEEE
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28 km’ Footprint
28 7 AN B

Eliminates approximately Skm 2 of Fish Ponds
K¥RD 5 FHABEIEYE

Eliminates approximately 23km” of Salt Ponds
Ky 23 . BEH

Scheme 4: Proposed Airport Footprint
JiFEE ¢ ETEIRE RN

35 km” Footprint
35 785/ BB AR P 3t

Eliminates approximately 5 km” of Fish Ponds

KD 5 B~ BRIFTE

Eliminates approximately 30 km” of Salt Ponds
KD 30 77/ EHESH
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AIRPORT DNL NOISE CONTOURS - UCB
ESTIMATES

CIRBIFRES H A s 5 E — S KA F MG

e An airplane is projected to land or takeoff every 5 minutes during the day,
according to our model.

RS TER], CREFERES O RREGERFR R T8I,

e The decibel scale is logarithmic; therefore, an increase of 20 decibels represents
an increase of 100 times in intensity.

7 R RSB TER B RORE RHERRR, 5.2, 820 21,
R IR U e AR PG 2R AT 100 15

e Day-night average sound level (DNL) noise contours were generated using FAA’s
Integrated Noise Model.

HAE EE o MiER SR RB I S B R AR S AL,

e DNL index is an average of the overall noise experienced during a day.

HA&E B H — RS T ME.

e DNL noise contours are used to predict impacts to a community.

H A S il LL A T TR B S BRI 2.
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AIRPORT DNL NOISE CONTOURS -
CONSULTANTS’ DATA

L BB P S S B — A AT

e An airplane is projected to land or takeoff every 5 minutes during the day,
according to our model.

PRIBABRIRTRE, ChEERS H RREGE R R R A8 — .

e The decibel scale is logarithmic; therefore, an increase of 20 decibels represents
an increase of 100 times in intensity.

7 RN SRR pOa R R EERfR, RS2, e 20 2R,
R R I A PG =R R 2RI 100 5

e Day-night average sound level (DNL) noise contours were generated using FAA’s
Integrated Noise Model.

BECa=p= CSpayiiil il EX sy i S S P S =y L BV o

e DNL index is an average of the overall noise experienced during a day.

H& S BIEREH — KRR ETHE.

e DNL noise contours are used to predict impacts to a community.

H A Es 3-HilEAE LA T TR SRS W 2
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AIRPORT FLYOVER NOISE CONTOURS
L B TR TSI 7 e

° Asjngle depamtre and
arriva! wer mappeeffor

° Nousemntourswere
/ generated using FAA's
f Inhegrated Noise Model
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Flyover Noise Event Level at Longshan Village
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AIRPORT FLYOVER NOISE CONTOURS
o R R S TR TR 7 M

e Flyover noise contours predict one-time impacts.

TR TSRS 43~ 5 A T TR B K5 i 2

e An airplane departs or arrives every 10 minutes.

TR — Z2TRBGEE R B ¥ T G R RS .

e A single departure and arrival were mapped for a B747-400

AR 747-400 FY 557 R B GROTR B o ¥ 2 e i o

e Noise contours were generated using FAA’s Integrated Noise Model.

24 e e PRI - L o PR SE B S 22 S B ey - B R S IR A
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AIRPORT NOISE IMPACTS - RESIDENTS
RERE R REE

e Airport construction will relocate 2,272 people

BT » SRR © 2272 HERTEEEE.

e  More than 13,000 people will live with averaged noise levels of 60 dB or more
(Taiwan EPA: 60 DNL noise contour is threshold for review of existing land
uses).

HE—E=T AW HEESRFEZE 60 0 R B (SERRE
1 HR A8 E 60 73 R ARt st A STHYE -

o Up t0 29,750 residents will be impacted by 45 dB or higher noise (according to
WHO, 45dB and higher noise would cause significant impacts on people during
night time, while 55dB and higher noise would have significant impact on
people during daytime).

%3 29750 FAfEERIGE 325 45 53 HEcLl FEp S, VA AEARRE
F » 45 53 AU B feR A N2 - 1 55 0 B A By RIE
HRE N BRI

« Two schools needs to be moved; 14 schools will be impacted by noise (WHO:
schools external noise standards 55 dB).

MFTE TR AR » %% 14 TR ZE N FARENSRERZE (IRE
AR E . SRENEEER S 2R) -

Potential Human Impacts from Noise:

IS S A VB ERS

Noise-related public health threats (WHO):
ARIRTE SR AR AR - B B RARY AR EF T ¢

e Cardiovascular disease ---“there has been a tendency for blood pressure to be
higher among persons living in proximity to airports” —-WTO, “Community
Noise,”Stockholm, 1995

(DIVEREIP--- H G AT o B LT A LR EAG 3T e E T RR = U ]

e Hearing impairment (including irreversible impairment)

ROEE (REARAEREETIEE)

e Headaches

CIEb]

¢ Difficulty understanding speech (which can impair language acquisition among
children)

BRI REE - A1 T 5L RS2 FIRHIRETT

e Sleep disturbance (with resulting impairment in physiological and mental
functions) -- “For unaccustomed young and middle-aged participants, awakening
reactions start occurring from at least 50-55 db LAmax indoors, probably even at
lower levels....At 65 dB LAmax, 10% of the noise events would produce a wake
up, maybe among one third of the exposed persons....”
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ORT NOISE IMPACTS - LOCAL RESIDENTS
S W BT 1 3 |
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HIRRERTE > AR B ERNRERFERANFEAN - ENREEER] 50-55 7
RN - IS HlE. EEREER 65 2 H - Bt 30%REEAE
B MYAKE > B 10%He S B gt omg. -

e Cognitive performance reduction (reading, attention, problem-solving,
memorization, proofreading, motivation) -- Academic performance of children at
schools within the noisiest part of the LAX air corridor lagged behind students at
quieter schools after four years of exposure to noise, according to a 1980 study
published in American Psychologist.

BAERRARE I TR (AR, R, MEMR. iR, BnsEeE
BIIETHE ) IR LB B S AE 1980 SEFREERAINTSE - 15 4 SRR A
BEMGZE PR IR T+ BB I Y B A B S TR LLIR R L R AR
HYERAE AR,

e Depression and drug use -- “Person exposed to more than 70 dB LAeq, outdoors,
report greater difficulties in falling asleep and a more extensive use of sleeping
pills and ear plugs as compared to persons living in a more quiet area.
Psychosocial well-being in terms of depression was reported to be worse among
persons living in apartments facing a noisy street.”

FEREAZEYY I - “FB TR ER R LRI AR » REE 100 H
PAEZ SN H9 NIBHE AR - T LA TR R AR R LR S 5 A B 3R A H B
HR” TS THRENEHDI AR R SR R

= o
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AIRPORT NOISE IMPACTS - TOURISM
SRR U e S 11

Airport Noise Will Si\:tﬁer-‘_l’ranq_uility of
Temples, Beaches and Other Tourist Areas

e Conversation-interrupting m}se will disturb
one-third of coastal Tainan County |
tourist sites every 10 minutes, as a plane lands
ordeparts

® Airport noise impacts 1002
of National Scenic Area in Tainan County,
which contains 56% of county tourism sites

® Noise would make National Scenic Area
unsuitable for tourism -- sacrificing
over ane-third of the 51,000 expected jobs

e |twould make Blueway useless
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AIRPORT NOISE IMPACTS - TOURISM
2 ANl e SiN 2

e Airport Noise Will Shatter Tranquility of Temples, Beaches and Other Tourist
Areas

WERTREE TR, ENEE AR R SRR E .

e Conversation-interrupting noise will disturb one-third of coastal Tainan County
tourist sites every 10 minutes

BRENEFBDLE =70 — R ERE 0 # 2 ZITRIGEE R ol s
bR, ZEEBREARAIRER,

e Airport noise impacts 100% of Nanyin National Scenic Area in Tainan County,
which contains 56% of county tourism sites

SRR BB R B R EANFTA RE, B2 S6DHI £ R RAL,

e Noise would make National Scenic Area unsuitable for tourism — sacrificing over
one-third of the 51,000 expected jobs

PR R TRYBI AR &R PR E R RAOEBDESE . HRRHIRY 51000
B TFEE g =0 —.

e It would make the Blue Way useless

GEL: 2N =R P2 T SN
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AIRPORT NOISE IMPACTS -- BLACK-FACED SPOONBILL
LB B oy e 5 36 BT BE R 11| RE A

0 dB

Short-term Avoidance

7 0 75 dB
Fllght / Prolonged
Avoidance

* Noise from a single landing or departing flight creates a sound wall that hinders birds from accessing
prime habitat and foraging areas

e Airport noise will significantly affect Black-faced Spoonbill behavior:
=40 dB causes short-term avoidance
-50 dB causes masking / agitation
-70-75 dB causes flight / prolonged avoidance
- 80-85 dB causes failure to habituate / permanent avoidance

s Black-faced Spoonbill prefers habitat protected from noise, artificial light, and raptors -- planes can
resemble raptors and might cause fear and flight
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AIRPORT NOISE IMPACTS - BLACK-FACED
SPOONBILL

sl S ANy i) 2

Noise from Landing/Departing Flights Creates a
Soundwall that Hinders Birds from Accessing Prime
Habitat and Foraging Areas

TRESGHERERRE SN | Sk, —ERERITEEER
By T

Airport noise will significantly affect Black-faced Spoonbill behavior:
e R B R AT ¢

e 40 dB causes short-term avoidance

40 dB JERCETETHIBIRE TS

e 50 dB causes masking / agitation

50 dB ERHAMEE L. » MEIRIEBCRBER IS / BIZIRISEH

e 70-75 dB causes flight / prolonged avoidance
70-75 dB HEFRHEE / RIFRIHBEEET TR

e 80-85 dB causes failure to habituate / permanent avoidance

80-85 dB JAGEEEHD / K ARIBEHEI TR

Black-faced Spoonbill prefers habitat protected from noise, artificial light, and
raptors — planes can resemble raptors and might cause fear and flight

R TR IR RRT . AR SEIE — T SOURE , RS
BN LR R ELeHE .
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AIRPORT-INDUCED GROWTH - EXISTING ROAD
NETWORK

ER B AT A R R — R R

The airport footprint is 22km?
B TR RS 22km”

Expected induced growth will bring:
BT A BRI 2R

e 250,000 jobs
250,000 1l T{EAsdr

e 500,000 residents
500,000 fi& E{F:AEEr

Related Development

FHRRZE R

e 25km’ to 50km2 of light industrial (warehouses, parking, complexes)
25km’ to S0km2 EE T HBR (ARE. FHEE)

e 40km’ of residential
40km’ (LR

Ribbon sprawl development along major transportation
corridors

IS GEENRRIY AR

Expansion of existing urban centers

HA TR OHIHER
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AIRPORT-INDUCED GROWTH - PROPOSED ROAD
SCENARIO

CIREEREAT A R R —BRE B ERS

The airport footprint is 22km?
SRS TR S 22km”?

Expected induced growth will bring:

PGTE PRI 2K

250,000 jobs
250,000 {F T{EHsEr

500,000 residents
500,000 & & EHEE

Related Development

MR 22 R

25km” to 50km2 of light industrial (warehouses, parking, complexes)
25km” to S0km2 EE T TR (A, (FHF)

40km? of residential
40km’ [ HEE

Ribbon sprawl development along major transportation
corridors

IR ACEE R AR

Expansion of existing urban centers

HA T LRIEER
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AIRPORT-INDUCED GROWTH IMPACTS ON
TOURISM

BT R R IREBD R E

e Airport-Related Growth Will Crowd Out Villages, Fish Ponds and Other Tourist
Areas.

P S HLAERA St Al . IR ERCEED SRR .

e Airport will displace Taitian Temple
BT U RE R B S UK AT R L

e 42% of coastal Tainan County tourism sites are within projected growth areas.

T AR TR ST 42%HY T SO FRSAETHEINY - HuBH R I A .

e Warehouses, assembly plants and housing could bring traffic and destroy village

aesthetics
B, T, REEEEBEATTT RIS E S E i %R B
TR,

e Development could replace sites such as Chiangchun Fishermen’s Wharf,
Salt Mountain, Long-san Village, Chiku Seafood Market, and the Boat Museum.
P IEEARAY L HBA KU B S R R 2 e ARHFBDC R, BIAE L,
RELLN, G, DR,
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AIRPORT GROWTH IMPACTS - AQUACULTURE
PR R KE R IERII

Airport and associated growth would eliminate more than 33% of Tainan County's
fish and salt ponds.

Gl ERFRAS B HATAE PAFERF A S R iR 33%HY faui A H Y .

Tainan County has almost 203 square km, or 20,000 hectares, of fishponds. SRR
IR T 203 2~ 525 E (B[ 20000 A EE)Hy .,

e 22.4km?2 will be lost to the airport footprint alone
(EH U AR B BURRAL 22.4 R A BRIETE,

e 67.53 km2 will be lost to the footprint and airport-related growth
WSk, BHEEHEATAR MBS, R 67.53 2HRAYEIE.

Loss of these harvests will cost NT$928.2 Million (US$27.3 Million) each year.
SRR R A IR AR R IVERT /N E —HEHf %
ERTEE=TEESREX.

These ponds represent irreplaceable value that the Tainan coast is uniquely situated to
provide. They significantly contribute to the national environmental security of
Taiwan.

T PRI et W R ) S 7 7 St S S B AN T U
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AIRPORT GROWTH IMPACTS - BLACK-FACED
SPOONBILL

BT B AR R R

Loss of Habitat Will Threaten Survival of the Black-faced
Spoonbill

R SRS R PR EE R AE T

e Black-faced Spoonbill requires 600 m” of water for roosting, with a 9-to-14 km
foraging radius

HERTEEPR I 14 A8 » HEE 600 m' AU/ R,

e Airport footprint will take 22 km?® of prime spoonbill habitat
PSR BT 22 km” 1Y) AT EE HE B T I

e 35% (62 km®) of existing Tainan County habitat will be destroyed by airport and
associated growth

ERERSEN BRI 35% (62 km’) M5B HATAE YRR IE

e 30% (19 km?) of existing habitat will be lost within 9-km foraging area
£ 9 ANENERPREIEF - 30% (19 km' HYEEREAK,

e Air and water pollution from industrialization and urbanization could contaminate
spoonbills and other wildlife, making them vulnerable to disease and reproductive
harm

T SEERAR IS AR 22 SR SR 15 S 2 35 A T EE R B LA A 7 — B e
{REEPRIIRE D SR ] - (e R EEZE
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COMPARATIVE ANALYSIS: BINNAN, CHIKU
AIRPORT AND NSA

Pbigrt: ERILEE., CRERES. rMimEsE

=y
W ¥ R[S 3o 2 P EdEG
Zesg 5L (MgE/ =  SOx 2300,000 | = SOx 58990 UCB Estimate*:
) =  NOx 1,300,000 | = NOx 601,800 = NOx 1,700
= (CO2 28,000,000 | = CO2 186,320 = CO 15,500
=  PMIO 250,000 | = CO 301,538 = PMIO 70
= CH 22780
T|okEEASAKEE | = 190,000-320,000 | = 63,000 mM®EEAE | SR G
& (FH) m*EkKE = 55000 m¥57kBE | = 18,000-89,000 m®
= 160,000 m*¥57K ik TBokE
PERCE = 30,000 m*¥57KHE
X
EmEREE |« WUHHEFEALA |« BAFSFEAAR |« BEERAEH
HP FEEER DEEHERER LR
BRE L S
— R B A = NT$4130 & = NT$1430 {& * NT $28{&
EEEHIAERER | » WALAHEERAEA | = NT  $604F = NT $19{%
A
BTt = 30,000 TfE = 40,000-52,000 T. | = 51,000 TfEZE(:
(FEFETTEHEE) E (2,384 41 5855 1) 45,000 fEFEHE T
FIHEEETIEETL | {ELIR 6000 B
FREHE) TAF
AR = NT$4140 (& = NT$180f& = NT $340 {&
(&)
= NT $380 (& (7%
10
BRSO ERBUEESE |« AURREUR. B |« [HET TSRS
E'%33 bl BRESIEK Ji
&
Tt e = —[EERREERL |« 7E 2011 4FR. » HEERAEER
B TURERAR A ST =1
= CATEERRR FEt+HSEEE |« REERERNTR]
LEg=-2 ] Py e Ae T8
= FE2021 SRS,
ST
FlEet+HasEE
] P *
MATIEHER | =~ XEAEEZFX |~ IHATALER | AE—TEAE
% BEREE T F S iR T Re S RS TrERsE: i
« BE—EAT ATEBREMmAL DU E TR
B T RS « RE—ENATH FHATEEZE
B e S B 2 TEsE
TERsE

* BB (RG0S e AR By R OB B I Monterey
FRASBRFTHOHER -
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ALTERNATIVE STRATEGY - INTERNATIONAL
TOURISM

B RRIE=

HIGHLIGHTS OF DAY 1
Arrive from Taipei or Tainan City
Blueway on Tsengwen River

B—K GEG ORI AR

FARIII FEIEAGREEL . EUCRm RN, FelEChaRsl. Bt
JE. TSNS ERRCRAR - AEER LR, Mt AL, ©REE
MR, RIS T EF0E B MR AR -

HIGHLIGHTS OF DAY 2
Salt Mountain, Spoonbill Pond,
Longshan Village

BRI, BEER. RN

EOARGEATEIRRERERS. MRRTEREAPEIE. SEsn sy
8Z - ZPRAROCRRGT. BRECFIRAIRBZRAE - SR LISk
SUMAEER. TGN, SRS RN reshBnfeitiehy - LUKEmREA
HIREILRT . SERAREREIMBSHYINRR - TTRPRFIAIMCRIRSE . SR
RS R D e (SR — AR A RBRER -

HIGHLIGHTS OF DAY 3
Nan Kunshen Temple, [1Peimen

=K JEFT. mafEdE
BREOARSFEIFE RS, BRZARNFEERXSRA - 2B LBEE. KER—

S - BIS T 2BRRRREGC SR, WERRGE IR TR R -
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