PORIT OF HUAILIEWN

WATER BANK SYsSEEM
PROJUEECC T SUMM ARYY
A comprehensiveapproachto the local water usage

Innovation

AHarnessgravity to harvestgroundwaterdischarge
while consumingno energy

ATheharvestedwater is usedto abate air pollution
and save energy For example, the water
suppressesdust emissionat bulk cargo stacking
fields and washesmud off trucks and roads It
savesenergyby coolingbuilding roof tops and air
conditioningcoolers

AThe Water Bank System compensates water
shortagedue to changingclimate patterns

Almprovementssuch as passivecapillary drainage
andchannelstraighteningwere appliedto increase
systemcapacity

AApplywater managemenstrategiesto meetusage
demand,includingbetter water network for more
efficient allocation and implement ration water
scheduleto avoidpeakusage

ATheWater BankSystemand a beautiful greenway
along the coastline Thesehave becomean Ece
landmarkfor Hualien

AMake the port a hub for environmentaleducation
by introducing university faculties to come and
speakwith localstudentsand citizensraisingwater
conservatiorand environmentalawareness

Internal Benefits
Environmental

AUsingthe Water BankSystemthe port is ableto save
about 95% of its total water usage,which is about
380,000tons of water eachyear.

AThe cooling helps save about 28000 kWh of
electricityand 39,580kgof Ce eachyear.

Financial

AThe Water Bank System produces a sustainable
income, making it both environmentally and
financiallysound

External Benefits

AThe Water Bank Systemcreated a beautiful scenery
andanew landmarkat coastalHualien

AAlthough still in progress, the environmental
educationprogramtoucheseverytourists who came
and hundredsand thousandsof studentswho visited
andwill impactmore peoplein the future..

Contact person: MrChangKuo Hsien
(Manager of the Occupation and Safety Division)

Address:No.66, Haian Rd., Hualien City, Hualien County 970,
Taiwan (R.O.C.)

Phone: 038325131 ext. 2121




— Port of Hualien
PORTPROHRILE Water Bank System

About Port of Hualien

Located in the beautiful environment of East coast
Taiwan, Port of Hualien was the first window for the
local to the world. The port shoulders an imperative
responsibility for local economysincedevelopmentand
modernization were introduced. More importantly, as
industrialization boomed, environmental protection has
becomeone of the greatestchallengesof Hualien

Currently, the Port of Hualien consistsof 25 wharves,
amongwhich some have multiple functions, and others
were mainly built for stevedoringbulk cargoand wood.
The major commercialactivities in the port include the - =
transportation of aggregates(sand and gravel), ship e -

building and repair. The incoming and outgoing cargos i_" L e g

for stevedoring primarily include dry bulk, petroleum, Main CommercialActivities and Cargoﬁ_ahaling
generalcargo,and ores. Thecommercialactivities in the of Port of Hualien

port include tourism, recreation, and the storage and
transportation of cement,ores(sand),and stone. Commercial Activities Cargo Handling

The Hualien Branch of the Taiwan International Ports Dry bulk Wooden products,
Corporation (TIPC)has also been actively stimulating

tourism by leasing out underutilized facilities for Storage and Cementand sand
recreational use Opening such unused wharves to . .
alternate commercialusesenablesthe tourism industry transportation Petroleum/ oil products
to capitalize on offshore recreational opportunities. All Ship building and repair Ores (Coal, Plaster)
these efforts aimsto transit the Portinto an Ecefriendly

industry for the local environment Cruiseand tourism Sone (granite)

Port of HualienMaster Plan(2018
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: ~ Port of Hualien
BACKGROUWND Water Bank System

EnvironmentalManagement

With its beautiful environment and close proximity to
the city, it is imperative that the port carriesout good
environmental management measures Since most of
LJ2 Ndagaesare bulk products (ca 60% minerals), air
pollution causeddust by cargohandling and port traffic
is one of the major environmental issuesat Hualien

In order to lessenthe fugitive dust from bulk cargo, TIPC
Hualien asks all cargo handling companies and
sandstone stacking ground to implement dust meshes
and apply other dust control measuressuchas covering
the field with mist spray, install carwash lanes, and
invest in enclosed transmission channels and ship
loaders

Water usageat Port of Hualien

It quickly became clear that water is an important
resourcefor improving air quality in Hualienas many of
the pollution control measuresrequireswater. Below s
a breakdown of the water usageat the port.

Water at the Port of Hualien can be categorizedinto
water for operation areaand office water usage

a)Water usageat the operation area accountsfor
97% of the total port water usage It mainly is
used for dust suppression, car wash, road
sweeping, ship domestic water supply, harbor
vesselcleaning,ship repair, and port landscaping

b)Office water accountsfor 3% of the total port
water usage Theyinclude office building usages,
water used at custom check point, public toilet, :
and shiprepair yard toilet. ¥

Share of Water Usage Stakeholdemwater demand

Purpose % Stakeholders

Officeand

Administration
and passenger 3 TIPC Hualien
terminal

TIPC Hualien

Landscaping 10
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Port of Hualien
INTRODUCTION Water Bank System

Water Bank¥ a self-sufficient system

In order to be in balancewith nature, Port of Hualien
establisheda water savingtarget and created a Water
Bank Systemto meet its goal The Water Bank System
not only focuseson localizingwater resources,but also
harnesses natural mechanisms to minimize energy
usage In other words, the Water BankSystemis both an
energysavingand water savingsystem

Port of Hualien, Taiwan International Ports Corporation
Environmental Objectives and Commitments

Article 6
A Reclaimand Preserve Water ResourcEshance rain water
reuse facility and broadly adoptreclaimed water.

The project can be divided into three stages incentive, two tackles the water shortage issue due to climate
stability, and profitability. The incentive stage aims to change and stagethree beginsto turn the serviceinto
draw tenants through free water utility services stage profit asthe systembecomesmore mature.

Development of the Port of Hualien Water Bank System
. Stage One: Incentive (focuses on staghkrd dust suppression)

Q Stage Two: Stability (enhance Water Bank capacity)

:l Stage Three: Profitability (expand Water Bank value)
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Time Action

2006 BeginWater Bankdesignand construction

2007 Completionof stagel: providinggeneralwater servicefor dust suppressionfoilet water, and
landscaping
Completion of stage 2: connectitige Water Banks to rearranging water supply during
summer water shortage.

2015  Jul Conducindustry water demand survey

A Oct Pipelinémprovement and expansion

A Dec Complete inner and outer port Water Bank linkages

Completionof stage 3 expandingwater servicesfrom cargo stakingfield to the wharvesto

2018 provide shipdomesticwater supplyand other water usagesat the piers
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DESIICGNN & Stage One
PLAMNNIINNGG Incentive

"\‘

W
Stage one started construction in 2006 and was Advantages
completed in 2007. The objective of this stage was to Tranquil environment (without industrial pollution): ,
provide free water for tenantsto suppressair pollution, ,Hualienis lessdevelopedcomparedwith other placesm, I,’
saving water and improve air quality simultaneously /. Taiwan Therefore, its water resourée’ssuch as ,t'he ’
The system collects 200,000 tons of water each year, S groundwateraretarefree PR S
saving53%of the water usagein the operation area ;Y X% o B S/ ,/'

PrOJeCt Profile Besidesits tranquil environment, I dzl £ kélggal
. : propertyalsoall srainfallto enter; purlfy andstorein
Water Bank V1.0 Incentive Stage
Goal Attract tenants by providing free secondary
water to reduceair pollution abatementcost
Capacity 10 Water Banks X . ncethe water comesfrom high mountain, it requires’s
Supplying205,500tons of water per year - " little powerto transportto the lower ground
ProjectCost USD300,000 -

Install 10 Water BankNo.1-10

Investin water infrastructure

Building cooling and hygiene to draw and transport water
facility water usage . from the sourceto the Water

Bankthrough gravity ——_—
‘ Landscape irrigation ‘

Water sprinkling at sandstone stacking field
to suppress dust emission

. CQ

53%  63% -31.6us ) pacer




E SIICGNN &

Stage Two:

PLAMNNING Stability

After the systemwasimplemented for 8 years,the Port
of Hualienrealizedthe water has becamescarcein the
area Through inspection, the port realized altered
precipitation pattern and increaseddemand were the
main reasonsfor water scarcity Possiblydue to climate
change, rainfall at Hualien has became more focused
and intense. This affected the rate of water infiltration

to the groundlayer. Consequentlythe groundwater has
decreased Meanwhile, the demand had increased,and
i K S Ndaterashortages at peak usage In order to

resolvetheseissues,Port of Hualieninitialized stagetwo

by expandingthe water sourceand linking the inner and
outer port Water Banksto stabilizesupply.

Project Profile
Water Bank V2.0 Stability Stage

Goal: Create a steady stream of water supply by increasing
capacity and spreadut demand

Capacity: 12 Water Banks
Supplying 361,000 tons of water per year
Project Cost: USD 150,000

IncreaseSupply

Innovative extraction techniques

A AddWater Bank No.6 (+50CDM)
A Apply Capillary drainage to Water Bank No.7 (+50CDM)

A Install Water Bank No. 4Dto increase storage capacity and supg
(+300CDM)

Optimize Water Transport

Straighten water channel

A Redirectwater extractionfrom Water Bank Nof® No.6
A Redirect water extractiofrom Water Bank No.t No.5

Effective Water Distribution
Sound water management strategies
A Connectinner and outer port services
A Create independent water sources
A Assign water supply schedules for each tenants

T

Concentrated intense rainfall leads to
decreasedyroundwaterdischarge

Steadyrainfall fd ‘.;A__‘,;_‘, -
eadyrainfa | . ne%&@gﬁﬁg‘g
/ // /I , //// ,/ ///7 - ///

g

Weakenednfiltration
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D ESIICGNN &
P L/AMNNIINGG

As stage 2 brought stability to the Water Bank System,
Port of Hualienwanted to further increasewater savings
and makethe systemeconomicallysustainable

In order to provide safe and stable secondarywater to
meet the needsof paper industry without causingany
harm to the pulp ingredientsand the environment, the
water was sent to the Environmental Protection
Administration for water quality certification.

Project Profile

Water BankV3.0 Profitability Stage
Goal increase system value by diversifying water

usagesand generatesustainableprofit
Capacity 12 Water Banks
Supplying386,000tons of water per year
ProjectCost USD100,000

Dust suppressiorspray duringpulp handling

Vessel washing and dust suppression at the wharv/ ‘

Stage Three:
Profitability

ExternalValues

Derivedwater usage

Besidesbeing used for dust suppression,the water is
also used by harbor duty vesselsand the CoastGuards
for shipwashing,ship domesticusagesand rust removal

In addition, water recycling and collection is also an
important governmental policy announced in the
a { LJSAotfoF HorwardLookingInfrastructure.&

EnvironmentalProtection
Administration certified

Water usage for ship repair and rusemoval

# CQ

_99% 73% -59.4u ) paces




