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We would like to thank Architecture 2030 and GBPP for their contributions to this report. ULI, Architecture 2030 and GBPP co-
organized the “Sharing Global Best Practices — Sustainable Communities” forum on June 14, 2016 in Shanghai. The articles in the
report are written by experts who delivered presentations in the forum.
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About Architecture 2030

Architecture 2030 is a non-profit organization established in

2002. Architecture 2030’s mission is to rapidly transform the built
environment from the major contributor of greenhouse gas (GHG)
emissions to a central part of the solution to the climate and energy
crisis.
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About GBPP

Green Building Professional Partnership (GBPP) - Creating, Fostering,
and Promoting a platform to create more opportunities for successes
for all green building professionals in China.
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About the Urban Land Institute

The mission of the Urban Land Institute is to provide leadership in
the responsible use of land and in creating and sustaining thriving
communities worldwide. ULl is committed to

e Bringing together leaders from across the fields of real estate and
land use policy to exchange best practices and serve community
needs;

e Fostering collaboration within and beyond ULI’'s membership
through mentoring, dialogue, and problem solving;

e Exploring issues of urbanization, conservation, regeneration, land
use, capital formation, and sustainable development;

e Advancing land use policies and design practices that respect the
uniqueness of both the built and natural environments;

e Sharing knowledge through education, applied research,
publishing, and electronic media;

e Sustaining a diverse global network of local practice and advisory
efforts that address current and future challenges.

Established in 1936, the Institute today has over 40,000 members
worldwide, representing the entire spectrum of the land use and
development disciplines. ULI relies heavily on the experience of

its members. It is through member involvement and information
resources that ULI has been able to set standards of excellence in
development practice. The Institute has long been recognized as one
of the world’s most respected and widely quoted sources of objective
information on urban planning, growth, and development.

About ULI Foundation

The ULI Foundation is the philanthropic partner of the Urban Land
Institute, providing an assured source of funding for ULI's core
research, education, and public service activities. Through its various
giving programs, the Foundation helps strengthen ULI’s ability to
provide leadership in the responsible use of land to enhance the total
environment.
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Foreword

The “Sharing Global Best Practices — Sustainable Communities” by
ULI China Mainland was initially funded by ULI Foundation’s Urban
Innovation Grant awarded in October, 2014. Subsequently, the project
received further support from ULI member companies and ULI
members based in Shanghai as well as Architecture 2030 and Green
Building Professional Partnership (GBPP).

Based on the recommendations of the first workshop conducted with
Shanghai-based ULI members, ULI China Mainland produced case
study reports on 1) increasing urban density — Arlington, Virginia,
U.S., 2) ULI Greenprint Center, and 3) ULI Reality Check. These
reports produced in the fall of 2015 in English and Chinese were
distributed in various ULI and real estate industry events and also
served as key reference materials in ULI events, most notably in
product council meetings in December, 2015 as part of the ULI China
Mainland Winter Meeting held in Shanghai in December, 2015.

In addition, the project culminated in a half-day seminar in Shanghai
on June 14, 2016. The articles included in this report were submitted
by the speakers in the seminar. The seminar was jointly organized by
ULI Chinese Mainland, Architecture 2030, and GBPP. It is intended
that the report will be distributed in future events organized and/or
participated by any of the co-organizers and serve as an important
reference material in such events.
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Charles Kelley AIA, LEED AP
Architect and Urban Designer

ZGF Architects LLP

Portland, OR 97205
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In 1972,Portland adopted a new Central City
Plan and environmental policies that changed
its configuration.
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Portland's Urban Design Approach:
Low Carbon, High Livability

RFF =T A

Portland is known for incubating public-private
partnerships, urban sustainability, and a new
approach to urban design through EcoDistricts.
These innovations emerged over the last 50
years as the City of Portland and its community
worked together to improve Portland’s

water and air quality and reduce its carbon
emissions through low-cost, pragmatic design
solutions. As a result, Portland’s employment
opportunities have also grown as the City
continues to attract creative class industries
that are drawn to Portland’s unique urban form
and desirable livability.
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In the early 1970s, the City of Portland was
out of compliance with federal standards for
both water and air quality; and in 1972, the
City adopted a new a Central City Plan that
fundamentally changed the configuration of
Portland. This new configuration had less
demand for cars, and the City invested in light
rail and streetcar instead of freeways. Portland
replaced unnecessary streets, including the
significant transformation of Harbor Drive into
Portland’s 73-acre Waterfront Park.
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The remaining streets developed vitality and
activity with strategic street improvements

for transit access and bike mobility, and with
green infrastructure to clean urban storm

water runoff. Combined with the incorporation
of active ground-floor spaces in buildings,
Portland’s streets became a desirable public
realm connecting neighborhoods across the
city. The 1990s development of the Pearl
District, and specifically Hoyt Street Yards,
proved the value in developing housing
downtown, near jobs, and in strengthening the
public realm for people walking, biking, and
using transit.
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Portland’s multimodal transportation improvements in the1990s proved the value in creating housing near jobs, and in strengthening the public realm.
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Waterfront Park, 1978
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City of Portland policies shaped a city with 11%

less carbon and 400% more GDP.
EEHEZH B BOR EEBERUR 1%, £
KIWE,

/7

RN %

Increase in carbon
emissions in U.S.

Decrease in carbon
emissions in Portland

11%
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400%

Increase in GDP in Portland, 1990 - 2012
1990-2012, :

In 1970,Portland was known for its poor water,
air quality and downtown vitality.
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In 1993, Portland became the first city in

the United States to create a local climate
action plan for cutting carbon. The community
recognized how the City could be shaped to
overcome negative urban impacts to air and
water quality by collectively reducing the use of
fossil fuels.
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Change in Carbon Emissions, 1990-2012
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Inspired, the City took urban sustainability

a step further. Open space systems and
buildings were refined to connect the
outdoor and indoor spaces of workplaces
and living places across districts to create
low-energy Eco Districts. As these EcoDistrict
communities integrated the outdoors into
their lifestyles, they used buildings less

and their district’s energy use and carbon
emissions went down. As residents walked
or biked between their home and workplace,
the City’s fossil fuel consumption also went
down. In Portland, this has cut carbon
emissions by 11% and increased the local
economy by 400%.
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When the public realm expands the outdoor activities of live places and workplaces, buildings use less energy and make healthy, resource-efficient

neighborhoods.
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Transit Mall Renovation, 2009
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Matthew Combe

Program and Operations
Director

Seattle 2030 District
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The City of Seattle is growing and is expected to
add 70,000 housing units and 115,000 jobs by
2035. This growth is putting significant stress
on the aging transportation infrastructure and
the availability of low-income housing. We at the
Seattle 2030 District are motivated to ensure
new office and multifamily buildings are high-
performing and to increase the efficiency of
existing buildings that help promote affordabilty.

The Seattle 2030 District is one of 13
districts (and more are emerging) that have
committed to reducing building energy use,
water consumption and transport emissions
via a private-public partnership comprising
of property owners and manager, services
stakeholders and community stakeholders.
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Seattle 2030 District

Private-Public Partnership that works
BT 2030 WRiTHI: SERM G ATEE

|
INTERNATIONAL % |
DISTRICT

Our work supports the City of Seattle’s 2013
Climate Action Plan, King County’s 2015
Strategic Climate Action Plan, and other local
priorities. At the national and international
levels, we are contributing to the creation of
a 2030 Districts Network which will create
collaborative opportunities beyond the
established and emerging Districts in North
America.

As a membership organization, the Seattle
2030 District plays a unique role in Seattle’s
built environment by:
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CONVENING
BEER

® Bringing together leaders at roundtable
meetings, product demonstrations, educational
sessions and other events.

e Pooling resources on projects to help building
and property owner collaborate on solutions.
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OUR GOALS #MMrE+R

ENERGY WATER TRANSPORTATION
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Conserve Seattle's

Increase Seattle’s

Promote efficient,

potable water resources

capacity for future

growth and development

and protect Puget

affordable, and low-

carbon transportation

Sound through effective

by advancing energy

options.

management of polluted
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gl runoff,
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e Testing out new technologies and approaches
to aid members in improving building
performance.

e Serving as a model for collaboration and
progress across multiple building types within a

geographic area.
. i&ﬁ?ﬁ?ﬂi WAL, BHERIESE
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ADVOCATING
BS1ER

e Presenting a united position on policy issues
that affect the operating environment.

o WFHMEZELEHNEK M, FKITFE®
RIXA—P—HMLH,

e Facilitating information and networking
sessions oriented to peers in Seattle.

e (Gaining access to regulators and government
program staff to engage on policy matters.

« RIEBBEBRETYFLE—E RN
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FACILITATING
et 1E M

e |dentifying barriers and working with others

to make changes in the operating environment
(market, political, environmental, financial etc.)
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TIZERR (BEHHRER. BUEER. H1E
X, MRVEEZRS) .

CELEBRATING
SR 1ER

e Awarding programs for exemplary buildings,
owners, developers, and stakeholders to build
UpoN our SUCCESSES.
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As of June 2015, the Seattle 2030 District has
achieved the following:

HE201556H, K030 X it EE
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47,861,797

Total Number of Member Buildings

SRBABY

-------------- Total sq. ft. of Member Buildings
SRBAEEM (FHER)

22.2%

Average Electricity Use Decrease
AT TR

3.4%

Average Water Use Decrease
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6 3 % -------- Average CO, Decrease Due to Alternative Transportation
u
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Dr. Henry Tsang

Registered Architect and
Assistant Professor at Keimyung
University Department of
Architectural Engineering
(South Korea)
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Natural disasters are becoming more frequent
all around the world. According to data from
Munich Re, occurrences of natural disasters
have tripled in the last 30 years, in the form of
meteorological (storms), hydrological (floods)
and climatological (droughts) events. The only
type of disaster that has remained steady is
geophysical events, such as earthquakes and
tsunamis. This suggests that there is in fact

a direct relationship between climate change
and the growing occurrences of natural
disasters.
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As a general term, a disaster is defined as
a serious disruption of the functioning of a
community or a society involving widespread
human, material, economic or environmental
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Design for Resilience and

Sustainability in Asia
TMER R RS MAE S ERgITES

Fig 1. Loss events worldwide 1980-2014 (Source: Munich RE)
B, 1998 F E2014FLBRREBH (HERE: REBBRIERT)
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losses and impacts, which exceeds the
ability of the affected community or society
to cope using its own resources. In other
words, a disaster is when the impact of the
event is greater than our capacity to cope
with the event. That being said, this means
that it includes not only natural disasters, but
also man-made disasters, such as wars and
terrorism.
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Further, disasters are seen as the
consequence of inappropriately managed risk.

{Tropical storm, extratropscal

1958 2000 2002 2004 2006 2008 2010 2042 2014

[l Hydrological events
{Flood, mass
maovement)

@ Climatological events
{Extreme temperature,
drought, forest fire)
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These risks are the product of a combination
of both hazards and vulnerability. Hazards
that strike in areas with low vulnerability will
never become disasters, as is the case in
uninhabited regions. Consequently, developing
countries suffer the greatest costs when a
disaster hits, as more than 95% of all deaths
caused by hazards occur in developing
countries, and losses due to natural hazards
are 20 times greater in developing countries
than in industrialized countries.
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INFORM 2016 Risk Index 2016 INFORMRLES 155

Fig 2. China’s INFORM Value (Source: INFORM) . prmcne
WEsan Faderalion

B2 pEEZKRAEEEIEE ($Ek)R: INFORM)

Eastem Asia R
Upper middle income #&EKA

Value Rank Trend
EHE X {E <k

INFORM . -

Hazard (BEE%)
Vulnerability (#&Zg&H)

Coping Capacity (REEEES)

INFORM Risk Index
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The INFORM Risk Index is a comprehensive
tool that offers global, open-source risk
assessment to assist humanitarian crisis and
disasters. Containing risk data for over 190
countries, information it provides can help
better evaluate the dangers of the situation
when planning for prevention, preparedness
and response projects.
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China’s INFORM index is evaluated at 4.2,

and ranked 62nd in the world, which would

be considered as medium risk. The data
indicates that China has a relatively high risk of
hazards with a value of 6.9/10 and 15th in the

- India o

KRBIFEEINFORMIESL

world, particularly frequent are earthquakes,
tsunamis, cyclones and floods. The index also
shows potential of conflict risk, which indicates
a possibility of man-made disasters. The

index also analyzes the country’s Vulnerability,
indicating potential human casualties and
financial strength, and Coping Capacity,

which is an indicator of the infrastructure and
support system.
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Designing Disaster
Resilience
RIEWRE HIEE

Disaster Resilience is the ability of individuals,
communities, organisations and countries

to adapt to and recover from hazards,
shocks or stresses without compromising
long-term prospects for development. With
regards to reconstruction efforts, a model

of disaster resilience was proposed by the
American Institute of Architects that outlined
the following four phases of the Disaster
Resilience Cycle: 1. Response, 2.Recovery,
3.Preparedness, 4. Mitigation.
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Fig 3. Disaster Resilience Cycle (Source: American Institute of Architects)
E3. R HREREERE (FiEXE: ZEERNER)
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1. Response: This phase starts immediately
from the disaster and includes efforts to
salvage and control damage following

the impact. This comprises of volunteer
mobilization and rapid building safety
assessment to identity possible hazards from
damaged and unstable structures.

R INNBREEREREZNRIAE
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2. Recovery: This phase indicates that basic
infrastructure has been reestablished and
people can move from shelters to temporary
housing. The reconstruction efforts start from
performing detailed building assessments to
identify the structures that can be reused.
Next step is to involve the inhabitants in the
community planning. As the functions of the
city start to recover, some of the inhabitants
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can move back home or more permanent
housing.
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3. Preparedness: This phase initiates the
actual repair, rebuild and relocate process.
With new construction, stronger and better
buildings can be achieved through building
performance analysis. A business continuity
plan is put into place for the sustainable
development of the community. Advocacy and
outreach campaigns to establish the network
of people and organizations that can contribute
to the rebuild.

BRIV BRIFET ERMEHNREERER
BB BEUREFLE BENER

HRERTONEETHRASY, EHHE
WELES, MaEEE, SIEFLREL,
EHRBETHEEL R, #TEERERIS
&, BB EEMETROMTAY
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4. Mitigation: This phase drafts the plan

of action in the event of recurring disasters
through training and education. Risk
assessment, such as the INFORM Index, will
provide the information necessary to evaluate
the local conditions. Building code changes
and land use updates will provide the minimum
safety rules and guidelines for future buildings.
And retrofits are performed to strengthen the
existing buildings.

WK EXDER, FEBEZ)NHES
R REFREENTENTI . KT
4, INFORMIES, REB IR AT
LSt ERNBEER . WA EHIFER
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Organizations working in disaster
reconstruction are numerous ranging from
the United Nations, governments, and
NGOs. Specific to buildings, Architecture
Without Borders International (Architectes
Sans Frontiéres International) is a network
of organizations that coordinates relief and
reconstruction projects linking global and
local architects. Otherwise, the Rockefeller
Foundation established the 100 Resilient
Cities worldwide network to share each
other’s technical skills and organizational
structures.

HNFREEEZNELNERITEE, B
SENM, BBANE, URIEFBUFEAEL, B
RERFTL, AR ERB N2
MELAWEEEFRLTERRERITRES, X
MBI R 2 BRI A M BT 6 B BR 1%
AN, B, BRFHESIEL T
BETI00 M REEEMHHRIRMEMLE, U
R A Z AT W FARFIE R RN,



Case Study: The University of
Indonesia Project

Indonesia is a country located on the Pacific
Ring of Fire, an area of constant tectonic
activity, and where natural disasters are
frequent. In 2004, Aceh was struck by a
historic earthquake and tsunami killing over
170,000 people. In 2007, the Indonesian
government collaborated with the Japanese
Government to develop a prototype for
sustainable resilient buildings. Coordinated
by the Japan International Cooperation
Agency (JICA), Japanese architects from
the firm Nihon Sekkei and consultants from
UNICO International Corporation designed
and constructed a green and earthquake- Fig.4 The University of Indonesia (Source: Nihon Sekkei)
resistant hospital and health faculty B4 DR RETAS (BAKE: BREITAS)
building, located in Depok City within the
University of Indonesia campus. Japanese
architects, engineers and equipment
specialists worked closely with local
Indonesian professionals and authorities
to realise this project. This project is an
example of international collaboration

in the design for disaster resilience and
sustainability in Asia.

B ENERAIT XFIE

MERATE—MAFHRAFFAUG LS
ER, R X TS Fh R, BRARE

3%, 20044, W7 E B 2L H BIH i ' w“‘ -

TR S, A7 A ASETHIARR], 2007 A e -

F, MEBRMNBEABNSIEFLFERT \\ T — e

aFEARIMERRAERE, AHAEREE EN - ——— e —————————————
Z (JICA) E’JTJHE—F, EIZIKE’] BEEITAE Fig.5 The Design Team: Japanese and Indonesmn consultants. (Source Henry Tsang)
A EZEBAUNICOEBRA S S &5, ®ITHIRA: BARFIED R &8 6, (B R3KIE: Henry Tsang)
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Langfang, a typical northern city in China, is

an arid city experiencing a serious shortage

of water resources. The amount of long term
average surface water resources of the city is
2,556.9 billion cubic meters, and the amount
of surface water resources per capita is about
28.6% for the province, and 2.8% for the whole
country. Due to the scarcity of surface water
resources, industrial and domestic water usage
of the area needs to be addressed by over-
exploiting groundwater resources. In practice,
on the one hand, long term groundwater
exploitation has caused continuous decline of
the urban groundwater level, and the maximum
groundwater depth is 75 meters, which is 40
meters more than that in the 1980’s. On the
other hand, urban rainwater is drained off
through the urban rainwater discharge system,
causing a huge waste of resources.

BRys, 2—PHENIETET, hE2— P T2
DM KRBEFERZ T, #WH S E T
Ith R KA JEE 8255691250 4, ABIHLERK
RESEEE44M28.6%, £EHHI2.8%,

HRAKFTFENEZFBZHXAERE XK
HRKIE AN BIRZX T A 5FRKNE—F
o M I, —HEKEAF R T KIS A
R ARA FF ST %, R KA 18R & KTE
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75Kk, EE8OFERIE N 740K, H— A,
WHMAKBIEH T RAKEMAE, E/ME X
B FRIBR R

At the request of the owner, we were asked

to conduct a landscape reformation and
upgrading for Langfang Longhe Scientific and
Technological Achievements Incubation Garden.
In the new plan, the original factory was to

be transformed into a new Maker’s Base.

We believed that the ability of an innovative
community to assume more social responsibility
at a greater level while creating an open and
shared dynamic space depends on the concept
of urban sustainability that starts from small
community unit and achieves the rainwater
recycling.

RV E 2z B, AT F B35 2R %
AR EHITEMBOER AR 7R
o, Bk X s oA — D2 H e
BIEEH, HAVAA. — DI X, FiE
FREZENZENRNESEERNZ
HAREBEZNMHSTE, BETHHIRS .
BHES, A= XETHE, THWAKE
TREVEINFIF

We encountered many challenges in the
implementation of the whole project:

Challenge |, the owner had no idea about
rainwater management. We had to persuade
them to regard rainwater management as main
expression of the project.

Challenge Il, the owner wanted to represent

a bright and beautiful community image
through the project, and there was a very tight
schedule — less than 2 months —from design to
construction completion.

Challenge Ill, both the project cost and
construction technology were very limited.

EREANIMBEN SIS, TihT1E 2008k
Pebk—: W FEXNWARERZHETES, KA

Dragon River Technological Incubation
Park Landscape Renovation: Rainwater

Recycling ina Community
yREEREsJo LY A AU et

MK EIEAY

FERBREITRRKEEEARITTRETENR
b7

P = W EBEBISXNTIE R — e
EMNHR R, 4T MR 2 T A 85
BRENEHE DA,

Pebk = TNB A A FOERIE S AR AR i 2 BR$ o

With the above challenges, we adopted a
different strategy for rainwater management
for this project from that of other projects

we managed in the past. A technically

simple rainwater management strategy

with easy construction and low cost was
designed, convincing our client that rainwater
management would not increase project
investment or construction difficulty while being
completed within the scheduled timeframe.

ETFR Bk, XM EWKEE ST L]
FEHEMYE RBUREE TR, FATRB—TPHA
BE ST I E. BARENRKEEE
B, kEFHMNNEF, RANKEEEADTR
BRI BHRE, HFAENTEERE, b
SR b TEE G0, [0 tha] IAFETH R B9 B8]
MR

Firstly, to define the rainwater collecting area
within the site, after a site analysis, we used the
roof area and site area of six factory buildings
within the site, a total of 12,475 square meters,
as the rainwater collecting area of the whole




community.

B\, BNENESBANTNKEEX, £
BT, FAHBHAERT HBHETIXE
FMiZHMERXE, $£11124755K, EAEAD
X ERK B EXE,

Secondly, a road running through the site was
designed as a rainwater catchment zone. The
road was built with permeable concrete for
effective rainwater seepage. At the same time,
a shallow ditch was also built along one side
of the road, serving as a rainwater catchment
ditch for the whole community.

HoR, £t hiRit— £ RFHMHERIEN
ALK, 8B LUE OB B £ A8 HL, AT
BRNHTRKTS, BNEEE—NEE—
F%8, (EAEN XM ACCAKAE,

Thirdly, two rainwater seepage areas were
formed in two different areas on site: a
sunken green seepage area and a rainwater
garden seepage area.

B=, EHtATRKEIZAR WA TSX.
— MMM TEX, — P RKER FEX,

By building the rainwater management
system, rainwater falling onto building roofs
and the site during rainy season converges

into the catchment zone, eventually entering
the rainwater seepage area for storage and
seepage. In the first rainy season after the
construction is completed, nearly 100% of the
rainwater of nearly 3000 cubic meters at the
site can be collected through the management
system and seep into the earth, to replenish
the urban groundwater. A city is an integration
of numerous communities. It is undoubtedly

of great promotion value and demonstration
significance to the rainwater and flood
management of the city to build an effective and
easy-to-implement system to effectively collect
the rainwater and supplement the continuously
declining groundwater of the city.

BITATNE WK ERERNIGE, ERNEH,
MR R RIMA G H KL B2 b MR
IO, REHEARKTERH#TE S, &
HREEE—TRKEHETT, HHIE3000
SLARIPEN, o DUB I X E B R gt TR
100% Y EFH T3, BAMEHHETR K, HHE
BEHH XN —NEEE, YHNAEHX
PO PME— NS, FERITHREGEE AT
MKFFTUEE, AN TEW T AR R BRI HETR K,
X FRANEMITOREETELEAEEE
R NMEFREE X,

The practice of rainwater management is still
at its infant stage in China. While drawing

on appropriate technologies and experiences
in Europe and America, full understanding
and respect for the current situation in

China is particularly important. Rainwater
management is not an end in itself, and the
best practice of sustainable design should
begin with understanding clients’ needs and
their practical situation, designing unique
rainwater management strategies and goals,
thus creating more sustainable lifestyles and
experiences for each and every one of them.

T ENH T NKEESRRIRES, EEER
EHNEANERNNEN, FHFENHE

WIRERANIEBRAGE, NHENHS, W
KEERREN, NEFPHITRALERBER S
B, flES NN WKEE KBFETR, M
AE P EE RSN 4 E AR,
X R T AR SR I S ER R
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Overview

Google is experiencing rapid growth of their
engineering teams in Washington State, and
has expanded their facilities to double the
workforce in their Kirkland campus. Created
in partnership with SRM Development,

the campus expansion is focused on
environmental stewardship and human well-
being to achieve a high-performance building
design.

DLR Group participated in both a shell

and core design for this new build-to-suit
office and a phased interior build out, all
while exceeding Google’s high sustainability
goals, ultimately, targeting LEED Platinum
certification. This project redevelops 5 acres
of former brownfield site to accommodate an
180,000 SF office and a 600 vehicle parking
garage.

The three key design goals were user
experience, health, and environmental
stewardship.
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Case Study: New Google Office

Building
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Design Impacts
EitAhE

Exterior walkways along each face of the
building provide a space for employees to

get outdoors. The walkways were designed to
provide shading to minimize HVAC sizing and
reduce the need for blinds which is takes away
from the natural light and the view outside.

BRIASMIE IR E T EINER, BRI
RTHERZ IS, BEERE UHERE
By U NEIRIRERNHAE, B ZKEHE
g, RATHEFRIEHBRL, B2 H5
FRE = SMAR o

DLR Group led this effort by enhancing the
architectural design with a high performance
envelope, optimizing the glazing percentage,
shading to improve thermal and visual comfort.
The envelope is complimented with integrated
sun shading devices and four large skylights.
Two of these skylights incorporate sun
beamers with automated controls for targeted

sunlight penetration. Indoor plants allow air
to be filtered and the green roof provides a
connection to nature, slow down of storm
water and solar heat mitigation.

DLREFIRITHER AR A @ W BN S
T NS B RRE— DA e
AL LN, XGPSR TINIE
WISHEE FIAE PR R T, MRS ERIREHN
FEN, TARNEEE, RTXDEPEH
S, MBRE T —EBAEAEBEEUR
OPMARRE, HPHNBR N RELREHED
EHIHMEAR A, EBEHELEEER
MEE, ZAEMBEE TR, £E
BMEZETASKEAR, BEBRRTNAKNR
EAR KR RE,

A dedicated outside air system will provide the
minimum ventilation and primary air flow for
the zone heating and cooling system. Due to
higher internal loads, a chilled beam system
was selected to provide the heating and
cooling requirements for the zones, allowing
higher ceiling heights and better acoustics.
The space is also served by a central plant
with heat recovery. The 100% outside air
improves the air quality in the space due to no
mixing of return air; zone heating and cooling
also provides improved thermal comfort. A
rainwater catchment system reuses water for
flushing and irrigation. The interior lighting
design is optimized to provide high performing
LED fixtures, layout, and sophisticated controls
and dimming.

PERSATRAGRALNEST L
ERG, RIET ZERNERNBRAOZERH
HTFEAZFARRK, RITIBER TSRS
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The floor plan of the campus was developed to
provide pedestrian connections to the existing
campus and encourage “casual collisions,”
informal meetings and idea exchanges that
occur in in-between places. The building floor
plan was optimized to maximize the usability
with regards to the tenant’s team sizes’ and
team interactions. Features include exterior
decks with views of Lake Washington and the
Olympic mountains, bike paths, bike lockers
and shower facility.

EXHHBEERTSREEXNEEOM, &
HTE5RBERXMEENSITE, SRETIBE
XeychEihig 4 “FE2ENBE", FFFR
SR R TS, % R 25 3560 H A
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MR BRI =R KEREK, RNIEEBTE
&, BITEMFIE, UEIARRES,

Key Sustainable Features
KEAHZIZITER

Upgrades to the project to meet 2030 goals
and LEED Platinum Goals. Energy savings
compared to ASHRAE 90.1 2007.

MENFARZATIER20308%, UK
LEEDB £ KINEHR &, R R B AR
LEREEXRE. AN RAIRMIIS
(ASHRAE) 90.1-2007,

Envelope

ket

Leads to load reduction

The building envelope exterior shading not only supports the high
performance mechanical system by reducing cooling loads, but ensures
panoramic views and maximizes daylight exposure.

Optimized glazing percentage, shading to improve thermal and visual
comfort.

AR E AR,

EFUSMNAEEPEERS, MY B RELS AHTERES R B RSN
738, BB RBENILE, HERARESIANBALR.
AT SN BB L BIFDE P R, MRS ZERIREENET &M, i K0
FEE,

Energy

N
BE /R

$60-80K Annual Energy Savings

30%-+ total energy reduction; 60kW photovoltaic array; Robust sub-
metering system puts power in the Facility Manager’s hands with real-time
performance monitoring and data collection

BEBA6-8TE TR K,

EPEREIRE30% M E, 60 FRESHLR A BIRME, BANBEATITERS,
REUE SOBY IS4 FERIEN, WEREUE, 1L EEAE N BB TWiEE,

HVAC
B% i =

Chilled beams use 100% filtered outside air with zoned heating and cooling
coils to meet diverse thermal requirements with minimal air mixing. Heat
recovery at air side and central plant heating pump leverages high equipment
loads. A dry cooler aids heat rejection in summer and a high efficiency
condensing boiler reduces heating energy in winter. 55% HVAC Specific
Energy Savings*

BRDFERGI100%F AL T EHNIIBRIOAXNSREEHEAE
WEERK, AORERSNFEA, BT ERENHKS, FENRERT
RMWAMPOERRGRARFTOWRFMB, £EX, BT TR AABH
BB, LR, BEY SRR BY R D REEERE, BBERETY
T55%MIBEFE,

Lighting
B A

39% Lighting Specific Energy Savings due to efficient lighting design and
sophisticated lighting controls

HFXATSRENRPRITE N RBIRHIThEE, BB EER D
39%,

Water
IKER

200,000 gallon capacity rainwater catchment cistern provides 75% water
use reduction. HVAC system eliminates the need for a cooling tower and
hence reduced water consumption.

BE20FMEHWAKEKRBRADTIS%MEKE, B, HFZFERES
AEELHE, WRFDTHKERATEK,
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Key Success Factors
RINH X B E R

Collaboration
I IME

A deep sense of collaboration was pivotal for
the multiple stake holders who had vested
interests with often contrary requirements. The
owner was interested in pursuing the same
systems as their existing facilities for ease of
maintenance. The tenant had a list of project
requirements that they wanted to achieve,
including user experience, enhanced health
and wellness and environmental stewardship.
These desires were met by DLR Group by
presenting options for the multiple system
types and working together with the stake
holders to walk them through the benefits of
each system. The systems design was judged
by the performance and impact on user
experience and health.

Tenant Improvement work was allowed to start
while the Core & Shell was being completed. This
was especially helpful for HVAC integration since the
tenant equipment ties into the core and shell central
plant.

NIRRT L ZH, SReH%E
ITRREETFET. INTZPRENESTE
EELH, BASTNEESANEBARRGE
BREK
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High Performance Building
SERERER

The high energy consumption and internal

load needs for this type of building was a
central concern during the design phase. The
design used innovative systems to leverage
the facility type and loads in order to keep

its energy impact low and maximize savings.
Design parameters were focused on the
utilization improvement, and will likely become
a standard design strategy for this type of
building

TERITH R, LERBRE SN EFEMR
ABARFTR—EE— MO @, ®itH
RXBTOHNRS, FARXAREHE
BRGHBE R, PEREEXEIRMK, &
AIREHTBATER RITSHEEXTT
BENRS, RETEMALEEROIRE
WK

Key Performance Indicators
KBEHIER

KPIs were set for indoor air quality, thermal
comfort, acoustics, visual comfort and
biophilia.

HNEANTRRE REFEE. FEBR.
MEHNEFEE, MR ASBRNTNE D7 H
T RBSEBIETR

Community Impact
X4t X B sk

The tenant’s impact grew within the local
community thanks to the forward thinking

of the developer. This project redeveloped a
brownfield site and provides a huge benefit

to the surrounding areas with its campus
facilities and eco-park, available for use by the
public. A school sports field and a transit Right
of Way were improved due to this project,

to include community basketball, volleyball,
cross-fit, green space, and a playground.
Another positive impact is the redevelopment
of the Kirkland bike-path. The path was initially
used for recreation, and has now been reborn
as a “spine” that will be used to connect
businesses in the area. Now the “backside”

of the commercial buildings that line the path
have become a front door.

ZYLNE P —BRESHHEX AN
B, TS THEAHNIE B4, X4
BN iR HTHEFL, XthsEBE
KiskE R, RRXMRENESA
EETHEBEENRRER, EAXDTEH
BiR, BXN—1NERNENG, UR—FKE
BB BT T BUE, B KIRE T BEkig .
B, KeERGS. &, EHE-DILE
WG, MBBHKERNZ - TKEE
BT REZNETFE, XFBRERER Bk
HARKAN, AAEBBREM T —HFET
&, iz XY BERETREX, RAX
FEMONESETIREDM X FBN—
MEER B, WAEBILH IFFEIX KB L
k7o



Ken Luk

Executive Director, Water and
Urban Development Asia,
AECOM

Ken Luk

AECOMBE T 7K B A0 5
MHRBRITES

A. Description of Hong Kong
Rainstorm
FEEHIPEK B RELIR

Due to its geographic location, Hong Kong
experiences heavy, yet uneven distribution
of rainfall every year. The rainfall in Hong
Kong averages 2200 mm annually, and
more than 80% of this falls during the
period May to September. Intensities can be
high, with 50 mm per hour and 200 mm in
24 hours being not uncommon. Flooding in
low-lying areas, in particular the Northern
New Territories, used to be frequent.
Flooding can cause huge disruption to
transport, communications, daily life and
commercial activities, inflict fatalities and
damage properties and the economy.

In the past, the provision of drainage
infrastructure has been fragmented and
was provided basically to meet the need
of individual new towns or parcels of
land development. This approach has
drawbacks of being unable to formulate a
comprehensive and long-term solution to

Stormwater and Flood Risk Management

in Hong Kong

An Engineering Innovation

Bie M A RPZIEH

the drainage problems.

Since the establishment of the Drainage
Services Department (DSD) in 1989, the
need to put drainage and flood control on a
rational and planned basis was recognized.
Over the years, DSD has commissioned
consultants to develop a comprehensive
flood prevention strategy for the whole
territory. AECOM has played a significant
role in assisting DSD on planning, design
and implementation of the drainage
infrastructure over the years.

HFWBAUBHR, SRBFNRKER
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B. Drainage master plans and
drainage improvement works
HEK B KIAHE K E TR

The Territorial Land Drainage and Flood
Control Strategy Study (TEL 1) was the first
comprehensive stormwater and flood risk
management plan in Hong Kong. It paved

the way and established an overall flood
prevention strategy in 1990. The strategy can
be grouped into five main categories:

e New flood prevention standards

TERIelFh

e | ong term structural measures
e Short term improvement measures

e | and use management and legislative
measures

* Planned preventive approach to
maintenance

E L HRMPEKREHR (TEL |) 25 8%
—ELE R B XTI 419905
B E B S IR B SR B BETE T Bl T2 R EE T
DAEDKRE.

o FTHpT AR

s KIS IHREET
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o THF AEE S kS

o THRITRBL 4P FE N

With formulation of the overall flood control
strategy and the implementation of the
recommended primary drainage networks in
the Northern and Northwest New Territories,
DSD has extended the scope of study. In
1996, DSD employed consultants to carry
out seven Stormwater Drainage Master
Plan Studies (DMP Studies) to review the
performance and condition of the existing
drainage systems for most flood prone
areas over Hong Kong. The objective of

the studies is to identify inadequacies

in the drainage system and recommend
improvement measures. Another important
role is to develop a computerised system
to enhance the efficiency of drainage asset
management by means of a territory-wide
digital database of the drainage network.
Since then, there have been several

rounds of reviews and updates of the DMP
to incorporate the latest changes and
developments in the catchments.

A SAREBNEST, BEREIH
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Concept of Stormwater Interception &t

Surface run-off will be significantly
reduced

BRI DT HER R E

MEBEEEEF BITENR GRS HKRIE
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R,

C. Innovative Technology
AR #

Among the numerous drainage
improvement measures, one of the
innovative solutions worth mentioning is the
stormwater drainage tunnel. AECOM is the
consultant responsible for the design and
implementation of the Lai Chi Kok Drainage
Tunnel which has adopted an interception
approach with six intakes constructed along
Northern side of Ching Cheung Road to
intercept stormwater flow. The intercepted
flow is then diverted to the stilling basin

via the branch tunnel and then further
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Surface run-off in

upstream rural area being
intercepted by tunnel and
conveyed to sea for

‘P~ discharge

W R LR
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discharge to the harbour via the main
tunnel. The drainage tunnel provides flood
relief for the low-lying urban areas at Lai
Chi Kok, Sham Shui Po, and Cheung Sha
Wan areas.

The traditional approach requires enlarging
the existing drainage system within urban
area while the tunnel interception approach
is an innovative flood relief measure.

The construction work sites are located

in rural areas such that extensive road
openings can be avoided and minimize

the disturbances to the public, traffic, and
commercial activities and at the same time
achieving the flood relief purpose.
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D.Integrating Engineering
into Nature
ITRE5EANENRME

In modern designs, it is important to
harmonize engineering works with the
surrounding and to preserve the natural
habitat, AECOM have developed various
environmentally friendly designs, including:

e (Grasscreting and extensive vegetation
along channel embankment to enhance
aesthetic value and diversity of micro-
habitats;

e Using gabions and geo-fabric reinforced
grass lining to stabilize side slopes;

e Utilizing unlined channel beds to enable
colonization of flora and fauna;

e Creating shallow ponds as aquatic
planting bays to allow freshwater fish,
amphibians and water birds to thrive;

e Creating wetland habitats and reed beds
to flourish diversified wildlife;

e Providing flow deflector, in-stream refugia
and fish ladder to enhance the habitat
complexity and thus ecology of the river

WRERFIERTNESAERENFEESA
W, RFPRADEVEFAEL2WURRITE
e EEIE M, AECOMBIR At 17 2 7D
ZRENIMRIR LT, F40.

° AR LRERELERI ZHIER
MRS ENE, BN EE T EMERFNM
HiRo

o FAAEM, MEHR T TRYTESRINKE
ERH), REDH,

s ERATHERNRK, B THEDERRKER



- IaN

o BRIRKYE, CNEKEEMMEKINE, 5]
WK BN YFIK S ELT AR,

o BIEIT I A S IR RO A 300, (BRI S
=2

o RIS, EKRFPREBRFF, EEE
B (BT & 30 L i S0 g 7K U 2248 89
—RIIBRA) UEINAENEFRENS
FM, BEETRNE SR,

E. Asset Inventory
Management System (AIMS)
REEGFEERS (AIMS)

A full inventory of the drainage asset

is important for keeping the existing
information and planning for future works.
Details of existing and planned land

use, and hydrological and hydraulic data
are essential. The DSD has developed a
drainage asset inventory management
system (AIMS) which provides a framework
of the hydraulic behaviour of the drainage
basins and establishes a baseline against
which the impacts of development on the
hydraulic behaviour of the basin can be
assessed.

Apart from an analytical tool, the AIMS can
be used as a management tool to determine
the service level (in terms of hydraulic and
structure performance) and criticality (in
terms of the risk of causing disturbance
and damage to the public) of the drainage
assets. Management plans comprising
courses of action, operation plans and
maintenance schedules can be derived
from the AIMS.
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Summary Remarks
GERIE

Hong Kong is constantly under the threats
and damages of flooding which can be
attributed to a number of factors, namely
topography, geology, rainfall, land use and
population.

Over the decades, AECOM has the honour
to assist DSD and other branches of

the Government to plan, develop and
implement various drainage structural
and non-structural measures to protect
the people and their properties. We are
proud to say that most parts of Hong
Kong are now safely protected against the
threats and damages of serious flooding.
Our experience of success is due to the
following factors:

e A holistic total catchment approach, from
broad-brush to details, with appropriate
structural and non-structural measures

e Thinking out of the box. Innovative
methods such as flow diversion tunnels
have been employed to ease off
disturbances to traffic or conflicts with
utilities installed underground.

e Harmonizing the engineering design with
environment. Provide aesthetically pleasing
design, protect the environment and
natural habitat while achieving the flood
protection objective.

e Keeping asset inventory for better

management decision and providing
accurate and up-to-date record of drainage
and other assets.
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