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World Water  According to the 2017 
Black & Veatch Water Industry Report, utilities 
in the Asia Pacific region are investing in 
advanced stormwater management strategies 
to improve water resource resilience and 
overall sustainability. What factors are driving 
this infrastructure investment?
Andy Kwok  The Asia Pacific region has 
been developing rapidly over the past decades. 
The pace of urbanization, particularly in Asia, 
is phenomenal. By 2025, it is projected that 21 
of the world’s 35 megacities (with populations 
more than 10 million) will be in Asia. 

Most readers are generally aware of China’s 
economic and urban growth. We are also seeing a 
rising middle class and rapid urban development 
throughout Southeast Asia. The Association 
of Southeast Asian Nations (ASEAN), as an 
economic block, ranks as one of the largest 
economies in the world and is supported by 
favorable demographics. These factors attract 
and drive investment in infrastructure, including 
stormwater management, as many cities in the 
region are facing intense rainfall duration.

City planners and citizens see opportunities 
and constraints from the continuous rapid 

communication has changed the industry. Public 
utilities are now engaging with the public to 
communicate on infrastructure issues. The 
utilities are helping the public understand the 
services that utilities provide and that a great 
deal of planning, infrastructure construction, 
and asset maintenance goes into ensuring system 
reliability to turn on the tap and flush the toilet. 
Helping people understand the big picture of 
water infrastructure – something we didn’t do as 
proficiently in the past – makes a big difference. 

WW  Do you think you have seen 
concrete results from that?
Wallis-Lage  Yes. DC Water has made 
major investments and incurred substantial rate 
increases each year, but George Hawkins (former 
general manager of DC Water) did a great job 
of talking about why and the benefits for the 
community. Water industry leaders have to help 
people understand the why and get past the 
emotion of rate increases. Sometimes you also 
have to highlight the ramifications of not doing 
it. During the recent recession, some utilities 
deferred preventative maintenance and asset 
investment. This led to asset failures such as pipe 
breaks and water quality issues, and subsequently 
rate hikes to cover the repair costs. The cost to 
fix infrastructure in a crisis mode is multiple 
times the cost of well-planned investments and 
timely maintenance. 

WW  Is there also a growing trend in 
more and larger water reuse projects?
Wallis-Lage  Yes. As I mentioned earlier, 
we can’t afford to waste a drop. It is important 
to remember that we still have responsibility 
for environmental stewardship, so it isn’t as if 
we are trying to reuse every drop and no longer 
discharge to receiving streams to support aquatic 
life or deplete reservoirs and adversely impact 
recreational value. We need to be cautious 
and remember there are a lot of touch points 
with water. But there are reuse opportunities, 
especially in coastal areas, for capturing water 
– including wastewater and stormwater – and 
keeping it within the community. Stormwater 
can be a major water supply that should be 
captured and used effectively to meet water 
supply needs within a community. While not as 
predictable as other resources, we still need to 
make sure we are using stormwater effectively 
rather than losing it to oceans or outside a given 
watershed. 

WW  Financial concerns are not as 
critical to water suppliers as in past years, 
according to the report. Instead, has concern 
about aging infrastructure risen in priority?
Wallis-Lage  Yes. That’s part of what’s 
changing, and I think it’s part of the answer. 
Utilities realize that rate hikes ultimately have to 
pay for the infrastructure and they are educating 
their customers to understand the need for 
investing in water infrastructure. The investment 
isn’t a superfluous or extravagant spend, but 
rather an investment to build sustainable and  
resilient systems to ensure that multiple genera-
tions going forward have the quality of life that 
we have. 

The 2017 Black & Veatch Strategic Directions: 
Water Industry Report is available for free 
download from www.bv.com.

Andy Kwok, managing director at Black & Veatch Hong 
Kong, shares his perspective with World Water on the 
rising trend in advanced stormwater management by 
utilities in the Asia Pacific region. 

New urgency in adopting 
stormwater to strengthen 
water resiliency

Above: Vortex intake 
Top right: Bottom rack intake
Photos by Drainage Services Department of 
Hong Kong
Top: Glenn Chan and Andy Kwok (right) at Happy 
Valley Underground Stormwater Storage Scheme
Photo by Black & Veatch



World Water  January / February 2018

Sustainable Water Systems  23

Climate change drives stormwater 
innovation in Hong Kong

In December 2017, engineering consultancy 
Black & Veatch was awarded first prize for 
Construction Sustainability in the Construction 
Industry Council Construction Innovation 
Award 2017 in Hong Kong for its hydraulic 
design concept: using vortex intakes to 
manage urban stormwater. 

In collaboration with Professor Joseph H. 
W. Lee and the Drainage Services Department 
(DSD) of the Government of the Hong Kong 
Special Administrative Region, the team 
identified the opportunity to implement the 
“upstream interception” scheme to relieve 
flooding risks caused by rapid urbanization 
and global climate change in the Northern 
Hong Kong Island areas, including Causeway 
Bay, Admiralty, Central, and Sheung Wan.

The key feature of the scheme was the 
construction of the Hong Kong West Drainage 
Tunnel (HKWDT) extending from Tai Hang, 
an area southeast of Causeway Bay located 
in the mid-north of Hong Kong Island, to an 
outfall at Cyberport, in the west of the island. 
The HKWDT was completed in 2012. 

Central to the success of the HKWDT is 
a vortex intake system situated 100 meters 
below ground that efficiently and safely 
intercepts high-speed turbulent flow from the 
natural watercourses to a tunnel system.

Today, about 30 percent of the upland 
stormwater runoff in the northern Hong Kong 
Island is collected via 34 intakes into the main 
tunnel for discharge to the sea.

It was critical that the design avoided the 
high-velocity flow overshooting the intake 

structure and continuing its original path along 
the watercourse to the downhill low-lying 
urban area.

The team analyzed the inverse relationship 
between the efficiency of the hydraulic 
interception of the intake structure and the 
flooding potential of the downhill urban area. 
Inadequate intake designs could result in 
unstable flows and excessive air entrainment 
in the drop shaft, leading to formation of air 
pockets and negative pressure in the tunnel. 

Construction was carried out to minimize 
the disturbance to surrounding residences 
and businesses and the impact on the 
local environment and landscape. When 
constructing the low-flow drain or the dry 
weather flow channel at the intakes to maintain 
downstream flow in the dry season and 
normal wet season, the team also considered 
environmental factors that would enable the 
ecology at the downstream watercourses 
to be maintained.  

The vortex intake system now sets a 
standard for the hydraulic design of vortex 
intakes and drops. The design guidelines were 
documented in a 2009 paper, “Hydraulics of 
Tangential Vortex Intake for Urban Drainage,” 
and have been adopted by the industry. 
The guidelines have since been applied to 
the design of the Thames Tideway Tunnel in 
London, England; London Mogden Sewage 
Works; the Toronto – Don River and Central 
Water Front in Canada; and the Singapore 
Deep Tunnel Sewer System.

urban development. Along with other utility 
infrastructure, roads, office buildings, and public 
spaces, drainage and stormwater infrastructure 
are competing for space. 

Land is priced at a premium whether in 
established cities like Hong Kong or in adjacent, 
emerging cities like Shenzhen. This economic 
reality can be a catalyst to innovative approaches 
to stormwater management. Equally, there is 
growing awareness and understanding that 
advanced stormwater management strategies 
can improve water resource resilience and over- 
all sustainability. 

WW  Traditionally, water and sanitation 
investment has lagged behind other infra-
structure priorities; however, this trend 
could be changing. Is the new “urgency” in 
adopting advanced, integrated stormwater  
management strategies a positive cons 
quence of the growing realization of the op-
portunities to increase water supply and im-
prove flood protection?
Kwok  It is certainly a factor at play. 
Potable water is a precious resource in our daily 
life. The realization of the opportunities for 
integrated water resources and flood protection 
strategies enables a synergy for cost-saving in 
terms of water being conserved in the facilities of 
the water utilities while also mitigating flood risk. 
Instead of the traditional approach to address 
these items separately, integrated stormwater 
management is being explored to achieve 
sustainability in most cities.  

However, I believe the urgency around invest-
ment in stormwater management is driven by the 
fact that many of the solutions of yesterday can 
no longer be applied for tomorrow. Patterns and 
experiences of intense rainfall are shifting where 
what we would term technically as a 1-in-50 year 
rainfall event is recurring  more frequently.

Engineers are compelled to address climate 
uncertainties through technologies, such as real-
time data monitoring and control similar to 
SCADA. For example, we proposed the scheme 
of installing a movable weir system at the Happy 
Valley Underground Stormwater Storage Scheme. 

Operation of the weir takes into account the 
water levels in the upstream and downstream 
storm drains as well 
as the tidal level. This allows stormwater to enter 
the tank at the right time, not too early or too late.

If all of these factors are converging and, 
critically, the solution reduces the overall cost, I 
believe we will see the deployment of advanced 
stormwater management solutions gathering 
momentum.

WW  Hong Kong’s award-winning Happy 
Valley Underground Stormwater Storage 
Scheme project is an example of how cities 
are adopting advanced subsurface solutions 
to manage intense rainfall and alleviate 
flooding. Since its commissioning in March 
2017, do you see momentum in terms of this 
approach being replicated in other cities or 
locations in the Asia Pacific region?
Kwok  Many in academia and in overseas 
public utilities have conducted visits and tours to 
the under-construction and commissioned Happy 
Valley Underground Stormwater Storage Scheme 
over the past few years. In addition to being a 
reference with the potential for replicating the 
approach, the scheme also initiates innovation in 
tackling flood risk in urban cities where space is a 
major constraint for infrastructural development. 

Each city’s challenge is unique, of course, and 
cost is always a significant determining factor. 
The project design was able to realize a number 
of savings opportunities. For example, the 
movable weir system enabled the volume of the 
tank to be reduced by 25 percent, from 80,000 
cubic meters (m³) to 60,000 m³.  This reduction 
translated into substantial time and capital cost 
savings. There is also a significant reduction 
in operation cost because the shallower tank 
allows discharge of about one-third of the stored 
stormwater by gravity without pumping. 

WW  Other approaches such as sponge 
cities in China and retarding basins in 
Singapore are being developed. How could 
these help to optimize stormwater reuse?
Kwok  Stormwater could potentially be 
explored for reuse upon sampling and analytical 
testing to examine the water quality. Our 
recent projects on drainage master planning in 
Hong Kong require the drainage improvement 
proposals to incorporate sustainable drainage 
systems (SuDs) to reduce the potential impact 
of new and existing developments with respect 
to surface water drainage discharges. These 
components would involve the optimization of 
stormwater reuse in order to achieve a reduction 
in discharge to the adjacent receiving waters.




