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New Civic  Works Hilla ry Brown, FAIA LEED AP Princ ipa l

Green Development: 
Good for Water and the Bottom Line

Design, Construc tion & 
Long-Term Susta inab ility

Wa ter Management 
and  Effic ienc y in Green 
and  High Performanc e 

Build ings

“ Water is the supreme sculptor of 
our environment”

- Craig Campbell

Water in Landscape 
Architecture

“ Water is the supreme sculptor of 
our environment”

- Craig Campbell

Water in Landscape 
Architecture

overview

• green development 
p rinc ip les 

• guid ing c onc ep ts for wa ter 
management

• wa ter effic ienc y prac tic es 
for build ings & sites

• c ase study: 

– The Queens Botanic a l 
Garden’s new Visitor 
Center: reflec tions on 
water 



2

Ec ologica l design p rinc ip les

…are solutions g rown from p lac e-baed thinking

Vegetated or green roof

Rainwater harvesting system…genera tive of new forms of a rc hitec tura l exp ression

…… solutions grown from p lacesolutions grown from p lace--based thinkingbased thinking

c onstruc ted systems designed to behave like natura l systems they’ve rep lac ed
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Ec ologica l design p rinc ip les…

sustainability principles ….sustainability principles ….

nature and natura l proc esses experienc ed and made visib le.

sustainability principles ….sustainability principles ….
•• Ec ologic a l ac counting informs designEc ologic a l ac c ounting informs design

Operating energy savings at 33% greater than code compliant builOperating energy savings at 33% greater than code compliant building ding ----$94,000  $94,000  

annual savingsannual savings

44% reductions in carbon dioxide emissions44% reductions in carbon dioxide emissions

•• 30% potable water use reduction30% potable water use reduction

•• Avoidance of landscape irrigationAvoidance of landscape irrigation

•• Systems free of CFC’s &Systems free of CFC’s & HCFC’sHCFC’s (ozone depleting refrigerants)(ozone depleting refrigerants)

•• 10% renewable energy contribution10% renewable energy contribution

•• Steel produced with 88% postSteel produced with 88% post--consumer recycled contentconsumer recycled content

Potential Savings (per square foot*)

FINANCIAL BENEFITS for the CITY BUDGET
ENERGY budget  (30% savings) $ 0.20 to $1.50 

WATER budget (10% savings) $ 0.025 to 0.050

OPERATIONS & MAINTENANCE budget

(25% savings) $ 0.11 to 0.77 

PERSONNEL budget 

(1% increase in productivity) $ 2.00 to 5.00

(1 fewer sick day per year) $ 0.25 to 0.55

* based on findings from other high  performance buildings

Ec ologic a l ac c ounting informs design
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…are solutions g rown from p lac e-baed thinking

Vegetated or green roof

Rainwater harvesting system

Ec ologica l design p rinc ip les…

Enc ourage c onstruc ted systems to behave like more natural c ounterparts that they have 
replac ed.

DYNAMICS for a successful INTEGRATED DESIGN

� � � �� � � �� �	 
 � � 
 �� � � �� �� � � �	 
 � � 
 �ATTRIBUTES: HIGH PERFORMANCE BUILDINGS

Site features

Water management 

Energy efficiency/renewable energy

Materials and Resources

Indoor Environment

Conventional teamConventional teamIntegrated building team Integrated building team 
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Builder
Design

Lead

Structural Eng.

Waste Specialist

Structural Sub.

Energy Modeler

Planner

Landscape Arch.

Mech Sub.Habitat Spec.

M.E.P. Eng.

Civil Sub.

Millwork

Finish Subs.

Electrical Sub.

Commissioning Agent

And so on . . .

Staff Reps.

Decision Maker

Property Broker

Facilities Mngmt.

Conventional team

Credit: Bill ReedCredit: Bill Reed

Integrated building team

• Allows for “ buy-in”  to solutions

• Educ a tion proc ess is ac c elera ted

• Dec isions a re verified

• Adversity is d iminished

• Nuanc es of organiza tional issues 

a re lea rned

• Design p roc ess is expedited

Collabora tive  
design: multi-
d isc ip lina ry 
tea m

Develop  ra ised  
expec ta tions

Use goa l setting  
workshops

design is a partic ipatory proc ess

a c onsumer’s view of the water c yc le

M.C. Escher, Waterfall, 1961
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today’s princ ip les for human c onsumption of water

• ec olog ic a l integrity 
p rotec ts wa ter 
qua lity/ quantity

• effic ienc y isn’ t enough: 
we need  to c rea te 
restora tive or regenera tive 
systems 

• “ Let wa ter go its own way, 
g iving it gentle guidanc e”

• “ Hydrolog ic  c yc le should  
be the organizing system 
for a ll human use of 
wa ter”

water effic ienc y prac tic es for build ings and site

LEED® Green 
Build ing Ra ting 
System

Susta inab le Sites Cred its

• stormwater management 
– Quantity c ontrol

• stormwater management 
– Qua ltity c ontrol

LEED 
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water effic ienc y prac tic es for build ings and site

LEED® Green 
Build ing Ra ting 
System

Water Effic ienc y Credits

• wa ter-effic ient 
landsc ap ing

• build ing wa ter use 
reduc tion

• innova tive tec hnology

LEED 

water c onsumption profiles

Source: AWWA Research Foundation 
copyright: Building Green

End Use of Wa ter in Commerc ia l Build ings

Consump tion va ries by:

• Build ing type
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Create water effic ient landsc aping, reduc ing 
potable water use

• Elimina te 
permanent 
irriga tion systems 

• Consider high-
effic ienc y irriga tion 
systems 

• Collec t and  use 
ra inwater or g ray 
water for 
landsc ape 
irriga tion, urban 
ga rdening

LEED WE Cred its 1.1, 1.2

water effic ient landsc aping strategies

• Use d rought 
tolerant, adapted  
spec ies 

• Use d rip  irriga tion or 
soaker hoses.

Photo: Denver Water 
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• Collec t rooftop  run-
off for landsc ape 
irriga tion, urban 
ga rdening  and  site 
washing

water effic ient landsc aping strategies

• Disc onnec ting 
stormleaders

• Crea te ra ingardens

water effic ient landsc aping strategies
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Potable water use reduc tion through effic ienc y 
strategies

• Use high-effic ienc y, 
reduc ed  flow, or d ry 
fixtures/ fittings: 

– Low-flow

– Waterless

– vac uum

• Consider elec tronic   
sensors on lavs

• Insta ll foot peda ls to 
opera te lava tory a t 
washing and  
d ishwashing a reas 

LEED WE Cred its 3.1, 3.2

water use reduc tion

Plumb ing  fittings

– Low-flow

– Sensor opera ted

– hydro-powered  
turb ine rec harges 
elec tric  eye

Conventiona l lava tory 2.5

Low Flow lava tory 1.8

Ultra  low flow .5

Kitc hen sink 1.8

Conventiona l shower 2.5

Low flow shower 1.8
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water use reduc tion

Retrofit p lumb ing 
fittings

- Fauc et and  
shower aera tors

- Sensors and  shut-
offs

- Conventiona l 
urina l c an reduc e 
flushing  w ith Ec o 
Blue Cube

Fixtures and  fittings

Toilets (c urrent = 1.6 GPF)

(older fixtures=    3+ )

– Low-flow 1.1

– Dua l-flush .8 – 1.6

– Pressure assist          .8

– Flushometer 1.3

water use reduc tion
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Water effic ient 
app lianc es

• horizonta l axis 
c lothes 
washers.  

• d ishwashing 
equipment 
tha t rec yc les 
rinse wa ter. 

water use reduc tion

water use reduc tion

Consider ‘ tankless 
waterheaters’

• Deliver hea t a t the 
sourc e
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Use d ry fixtures

Urina ls

– Low-water use

– Waterless

innovative wastewater tec hnology

Use d ry fixtures

• Composting  toilets

innovative wastewater tec hnology
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innovative wastewater tec hnology

• Red uc e potab le 
water use by 
substituting  
greywa ter or 
stormwater for 
toilet flushing

LEED WE Cred its 2.1, 2.2

• Trea t wastewa ter on 
site for non-potab le 
build ing or site reuse

– Pac kaged  
b iolog ic a l nutrient 
remova l system

– c onstruc ted  
wetlands

innovative wastewater tec hnology

LEED WE Cred its 2.1, 2.2
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Trea t wa ter on site to 
tertia ry standards

• ‘ living mac hine’  or 
c onstruc ted   
wetlands

LEED WE Cred its 2.1, 2.2

innovative wastewater tec hnology

Trea t wa ter on site to 
tertia ry standards

• Provide c onstruc ted   
wetlands

Wikipedia

LEED WE Cred its 2.1, 2.2

Rose Acre Farms

innovative wastewater tec hnology
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other effic ienc y  
measures

• Reduc e/  elimina te 
potab le wa ter for non-
potab le p roc ess use in 
build ing system 
equipment

– Cooling towers

– Vac uum pumps

– Air c ompressors

– Mec hanic a l sea ls on 
pumps

• Capture a ir handing 
system c ondensa te for 
non-potab le app lic a tions

c urrent trends

• EPA 2006 Wa terSense

– 130 HETs

• Alterna tive wa ter 
sourc es –non-potab le

• Behaviora l c hange
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Water Management and 
Effic ienc y in Green and 
High Performanc e 
Build ings

CASE STUDY:

Queens Botanic a l 
Garden Visitors’ 
Center

Flushing, NY

Funded : City of New York 
Depa rtment of Cultura l Affa irs

Context

City of New York

Department of Design 
and Construc tion

1999 “ High Performanc e    
…Build ing Guidelines”

2005 “ High Performanc e 
….Infrastruc ture 
….Guidelines”

* * * * * * * * * 

2006  Loca l Law 86 (green 
…build ings)

2007 PlaNYC 2030

2008 City Counc il Intro # 670

Pub lic  Build ing  Typ e s – NYC

40 b u ild ing s b e ing  
im p le m e nt e d

d a yc a re  c e n te rs               
lib ra rie s                                              
c u ltu ra l institu t io ns             
t ra nsp o rta tio n  fa c ilit ie s       
c o urtho use s                      
c o rre c tio na l fa c ilit ie s

w ww .ny c .g o v / h tm l/ d d c / htm l/
d d c g re e n/
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Summary 
Ac c omplishments

LEED Pla tinum

16,000 s.f.

Fea tures inc lude:

• Water effic ienc y 
81%

• Energy c ost savings 
39%

• Geothermal 
hea ting and 
c ooling

• Integra ted PV 
rooftop  panels (20% 
of elec tric a l needs)

• 90%+ CD waste 
rec yc led

• 20%+ regiona l 
ma teria ls

• FSC wood 

Context

• ethnic  d iversity

• mission of botanic a l 
ga rden

• water as unifying 
theme
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…..nature and natura l proc esses 
experienc ed and made visib le.
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…c onstruc ted systems designed to 
behave like natura l systems 
they’ve rep lac ed.

ra inwater system

rainwater system
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ra inwater system
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Fixtures/ Fittings

• Low flow (.5 gpm) fittings 
with elec tronic  sensors

greywater system

greywater system
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greywater system – c onstruc ted wetland

greywater system – c onstruc ted wetland
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projec t leadership :

Owner:      Queens Botanica l Garden

Arc hitec t: BKSK Arc hitec ts, NYC

Landsc ape: Atelier Dreiseitl, Germany

Conserva tion Design Forum, IL
Environ. Virid ian Energy & Environmenta l

Consultant

Managers:   NYC Dep t. of Cultura l Affa irs

NYC Dep t. Design & 
Construc tion

All photographs c opyrighted  and  c ourtesy of  Jeff 
Goldberg / ESTO
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tha nk you

““ I would feel more optimistic  about a I would feel more optimistic  about a 
bright future for man if he spent less bright future for man if he spent less 

time proving that he c an outwit time proving that he c an outwit 
Nature and more time tasting her Nature and more time tasting her 

sweetness and respec ting her sweetness and respec ting her 
seniority”seniority”

E.B. White, 1977E.B. White, 1977

RESOURCESRESOURCES

NYC High Performanc e Build ing  NYC High Performanc e Build ing  
Guid elines Guid elines 

and

NYC High Performanc e NYC High Performanc e 
Infrastruc ture GuidelinesInfrastruc ture Guidelines

www:home.nyc .gov/ html/ ddc /
html/ ddc green/

New Civic  Works

www.newc ivic works.c om

BKSK Arc hitec ts

www.bkskarc h.c om


