
P O R T O F H U A L I E N 
WATER BANK SYSTEM 

Contact person: Mr. Chang, Kuo Hsien  

(Manager of the Occupation and Safety Division) 

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

Phone: 03-832-5131 ext. 2121 

Fax: 03-834-3700 

Email: kschang@twport.com.tw 

ÅHarness gravity to harvest groundwater discharge 
while consuming no energy. 
ÅThe harvested water is used to abate air pollution 

and save energy. For example, the water 
suppresses dust emission at bulk cargo stacking 
fields and washes mud off trucks and roads. It 
saves energy by cooling building roof tops and air 
conditioning coolers. 
ÅThe Water Bank System compensates water 

shortage due to changing climate patterns. 
ÅImprovements such as passive capillary drainage 

and channel straightening were applied to increase 
system capacity. 
ÅApply water management strategies to meet usage 

demand, including better water network for more 
efficient allocation and implement ration water 
schedule to avoid peak usage. 
ÅThe Water Bank System and a beautiful greenway 

along the coastline. These have become an Eco- 
landmark for Hualien. 
ÅMake the port a hub for environmental education 

by introducing university faculties to come and 
speak with local students and citizens raising water 
conservation and environmental awareness. 

Innovation 

ÅUsing the Water Bank System, the port is able to save 
about 95% of its total water usage, which is about 
380,000 tons of water each year. 
ÅThe cooling helps save about 28,000 kWh of 

electricity and 39,580kg of CO2e each year. 

Internal Benefits 

ÅThe Water Bank System produces a sustainable 
income, making it both environmentally and 
financially sound. 

ÅThe Water Bank System created a beautiful scenery 
and a new landmark at coastal Hualien. 
ÅAlthough still in progress, the environmental 

education program touches every tourists who came 
and hundreds and thousands of students who visited 
and will impact more people in the future..  

External Benefits 

Environmental 

Financial 

P R O J E C T S U M M A R Y 
A comprehensive approach to the local water usage  
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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 economy since development and 
modernization were introduced. More importantly, as 
industrialization boomed, environmental protection has 
become one of the greatest challenges of Hualien. 
 
Currently, the Port of Hualien consists of 25 wharves, 
among which some have multiple functions, and others 
were mainly built for stevedoring bulk cargo and wood. 
The major commercial activities in the port include the 
transportation of aggregates (sand and gravel), ship 
building and repair. The incoming and outgoing cargos 
for stevedoring primarily include dry bulk, petroleum, 
general cargo, and ores. The commercial activities in the 
port include tourism, recreation, and the storage and 
transportation of cement, ores (sand), and stone.  
 
The Hualien Branch of the Taiwan International Ports 
Corporation (TIPC) has also been actively stimulating 
tourism by leasing out underutilized facilities for 
recreational use. Opening such unused wharves to 
alternate commercial uses enables the tourism industry 
to capitalize on offshore recreational opportunities. All 
these efforts aims to transit the Port into an Eco-friendly 
industry for the local environment. 

About Port of Hualien 

Main Commercial Activities and Cargo Handling 
of Port of Hualien 

Commercial Activities 

Dry bulk 

Storage and 

transportation 

Ship building and repair 

Cruise and tourism 

Cargo Handling 

Wooden products, 

Cement and  sand 

Petroleum/ oil products 

Ores (Coal, Plaster) 

Sone (granite) 

Port of Hualien Master Plan (2018) 
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Por t o f  Hual ien 
Water Bank System 
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Purpose % Stakeholders 

Administration 
and passenger 

terminal 
3 TIPC Hualien 

Dust 
suppression 

62 

ÅPulp industry 
ÅCement 

industry 
ÅSandstone 

industry 

Car wash and 
road sweeping 

21 TIPC Hualien 

Landscaping 10 TIPC Hualien 

Hygiene 4 

ÅTIPC Hualien 
ÅHarbor 

business 
companies 

Total 100 

62% 

21% 

10% 

4% 

3% 
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With its beautiful environment and close proximity to 
the city, it  is imperative that the port carries out good 
environmental management measures. Since most of 
ǇƻǊǘΩǎ cargoes are bulk products (ca. 60% minerals), air 
pollution caused dust by cargo handling and port traffic 
is one of the major environmental issues at Hualien. 
 
In order to lessen the 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 measures such as covering 
the field with mist spray, install carwash lanes, and 
invest in enclosed transmission channels and ship 
loaders. 

Environmental Management 

It quickly became clear that water is an important 
resource for improving air quality in Hualien as many of 
the pollution control measures requires water. Below is 
a breakdown of the water usage at the port. 
 
Water at the Port of Hualien can be categorized into 
water for operation area and office water usage: 

Water usage at Port of Hualien 

Stakeholder water demand 

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

b)Office water accounts for 3% of the total port 
water usage. They include office building usages, 
water used at custom check point, public toilet,  
and ship repair yard toilet . 

Por t o f  Hual ien 
Water Bank System BACKGROUND 

Share of Water Usage 

Operation area, 97% 

Office and 
administrative areas, 3% 
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In order to be in balance with nature, Port of Hualien 
established a water saving target and created a Water 
Bank System to meet its goal. The Water Bank System 
not only focuses on localizing water resources, but also 
harnesses natural mechanisms to minimize energy 
usage. In other words, the Water Bank System is both an 
energy saving and water saving system. 

Water  BankŦa self -sufficient  system  

The project can be divided into three stages: incentive, 
stability, and profitability . The incentive stage aims to 
draw tenants through free water utility  services; stage 

Time Action 

2006 Begin Water Bank design and construction. 

2007 
Completion of stage 1: providing general water service for dust suppression, toilet water, and 
landscaping. 

2015 

Completion of stage 2: connecting the Water Banks to rearranging water supply during 
summer water shortage. 
Jul Conduct industry water demand survey 
Å Oct Pipeline improvement and expansion 
Å Dec Complete inner and outer port Water Bank linkages 

2018 
Completion of stage 3 expanding water services from cargo staking field to the wharves to 
provide ship domestic water supply and other water usages at the piers. 

Port of Hualien, Taiwan International Ports Corporation  

  Environmental Objectives and Commitments    

Article  6 

Â Reclaim and Preserve Water Resources-Enhance rain water 

reuse facility and broadly adopt  reclaimed water.  

two tackles the water shortage issue due to climate 
change; and stage three begins to turn the service into 
profit  as the system becomes more mature. 
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Stage Three: Profitability (expand Water Bank value) 

Stage Two: Stability (enhance Water Bank capacity) 

Stage One: Incentive (focuses on stack-yard dust suppression) 

Railway  

Bicycle lanes  

Port boundaries  

Development of the Port of Hualien Water Bank System 

Por t o f  Hual ien 
Water Bank System INTRODUCTION 
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Stage one started construction in 2006 and was 
completed in 2007. The objective of this stage was to 
provide free water for tenants to suppress air pollution, 
saving water and improve air quality simultaneously. 
The system collects 200,000 tons of water each year, 
saving 53% of the water usage in the operation area. 

Project Profile 
Water Bank V1.0 Incentive Stage 

Goal: Attract tenants by providing free secondary 
water to reduce air pollution abatement cost 
Capacity: 10 Water Banks 
Supplying 205,500 tons of water per year 
Project Cost: USD 300,000 

Invest in water infrastructure 
to draw and transport water 
from the source to the Water 
Bank through gravity 

Advantages: 

Gravel surface with mudstone underneath: 
Besides its tranquil environment, IǳŀƭƛŜƴΩǎ geological 
property also allows rainfall to enter, purify, and store in 
the water table. 

Tranquil environment (without  industrial pollution): 
Hualien is less developed compared with other places in 
Taiwan. Therefore, its water resources such as the 
groundwater are carefree. 

Low terrain by mountains: 
Since the water comes from high mountain, it requires 
little power to transport to the lower ground. 

Install 10 Water Banks No.1-10 

S t a g e O n e :  
I n c e n t i v e 

63% 

CO2 
-31.6tons 53% 

Install water distribution pipes 

Landscape irrigation 

 
 
 

D E S I G N & 
P L A N N I N G 

Water sprinkling at sandstone stacking field 
to suppress dust emission 

Car wash lane and road sweeping 

Building cooling and hygiene 
facility water usage 
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After the system was implemented for 8 years, the Port 
of Hualien realized the water has became scarce in the 
area. Through inspection, the port realized altered 
precipitation pattern and increased demand were the 
main reasons for water scarcity. Possibly due to climate 
change, rainfall at Hualien has became more focused 
and intense. This affected the rate of water infiltration  
to the ground layer. Consequently, the groundwater has 
decreased. Meanwhile, the demand had increased, and 
ǘƘŜǊŜΩǎ water shortages at peak usage. In order to 
resolve these issues, Port of Hualien initialized stage two 
by expanding the water source and linking the inner and 
outer port Water Banks to stabilize supply. 

Concentrated intense rainfall leads to 
decreased groundwater discharge 

Stable infiltration  Weakened infiltration  

Magnified  runoff 

Uneven and intense rainfall Steady rainfall 

Sufficient supply Decreased supply 

Project Profile 
Water Bank V2.0 Stability Stage 

Goal: Create a steady stream of water supply by increasing 
capacity and spread-out demand 

Capacity: 12 Water Banks 

Supplying 361,000 tons of water per year 

Project Cost: USD 150,000 

S t a g e T w o :  
S t a b i l i t y 

75% 

CO2 
-55.6tons 88% 

Increase Supply 
Innovative extraction techniques 

ÅAdd Water Bank No.6 (+50CDM) 

ÅApply Capillary drainage to Water Bank No.7 (+50CDM) 

ÅInstall Water Bank  No. 10-1 to increase storage capacity and supply 
(+300CDM)  

Optimize Water Transport 
Straighten water channel 

ÅRedirect water extraction from Water Bank No.7to No.6 

ÅRedirect water extraction from Water Bank No.4 to No.5 

Effective Water Distribution 
Sound water management strategies 

ÅConnect inner and outer port services 

ÅCreate independent water sources 

ÅAssign water supply schedules for each tenants 

Passive capillary drainage 

Straighten water channel 

 
 
 

Effective water distribution  

D E S I G N & 
P L A N N I N G 



PAGE|4 

 
 
 

PAGE|6 

Derived water usage 
Besides being used for dust suppression, the water is 
also used by harbor duty vessels and the Coast Guards 
for ship washing, ship domestic usages and rust removal. 

As stage 2 brought stability to the Water Bank System, 
Port of Hualien wanted to further increase water savings 
and make the system economically sustainable. 

External Values 

In order to provide safe and stable secondary water to 
meet the needs of paper industry without  causing any 
harm to the pulp ingredients and the environment, the 
water was sent to the Environmental Protection 
Administration  for water quality certification. 

In addition, water recycling and collection is also an 
important governmental policy announced in the 
ά{ǇŜŎƛŀƭ Act for Forward-Looking Infrastructure.έ 

S t a g e T h r e e:  
P r o f i t a b i l i t y 

Project Profile 
Water Bank V3.0 Profitability Stage 

Goal: increase system value by diversifying water 
usages and generate sustainable profit  
Capacity: 12 Water Banks 
Supplying 386,000 tons of water per year 
Project Cost: USD 100,000 

Dust suppression spray during pulp handling 

Water usage for ship repair and rust removal 
Vessel washing and dust suppression at the wharves 

Environmental Protection 
Administration certified 

Extend usages to the wharves 

 
 
 

75% 

CO2 
-59.4tons 95% 

D E S I G N & 
P L A N N I N G 


