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Global Water Withdrawal and Consumption
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Source: lgor A. Shiklomanov, State Hydrological Institute {SHI, St. Petersburg) and United Nations Educational Scientific and Cultural Organisation (UNESCO, Paris), 1989;
World Resources 2000-2001, People and Ecosystems. The Fraying Web of Life, World Resources Institute (WRI), Washington DC, 2000, Paul Harrison and Fred Pearce, AAAS
Allas of Population 2001, American Association for the Advancement of Science, University of California Press, Berkeley.



The water level in Lake Mead (outside of Las Vegas) has
dropped radically. Global warming, lack of winter snow melt
and withdrawals further up river leave the reservoir short.
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I Extraction B Extraction Il cxraction
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The grey band represents the difference between the amount of water extracted and that actually
consumed. Water may be extracted, used, recycled (or returned to rivers or aquifers) and reused
several times over. Consumption is final use of water, after which it can no longer be reused. That extractions have
increased at a much faster rate is an indication of how much more intensively we can now exploit water. Only a
fraction of water extracted is lost through evaporation.

Source: A. Shiklomanov, State Hydrological Institute (SHI, St. Petersburg) and United Nations Educational Scientific and
Cultural E-:nnhuhm (UNESCO, Paris), 1999,



Evolution of Global Water Use
Withdrawal and Consumption by Sector
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ﬁa} Note: Domestic water consumption in developed countries (500-800 litres per person per day) e R
UNEP is about six times greater than in developing countries (60-150 litres per person per day). FEBRUARY 2002

Source: Igor A. Shiklomanov, State Hydrological Institute (SHI, St. Petersburg) and United Nations Educational,Scientific and Cultural Organisation (UNESCO, Paris), 1999.
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Typical municipal water prices in Canada
and other countries (per cubic metre)
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Other

Domestic T Bath
2.2% 1.7%

1.4%

‘ Clothes Washear
21.7%
Indoor Household Water Use

leaks 13.7% Othar 2.3%

Dishwasher 1.4% ARG Toilet 26.8%
Typical Household Water Use Bath 1.7% :

{Indoor)
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Foucet 15.7%

Clothes Washer 21.7%

Source: Awwn Reseorch Feundation (19%9)

Shower 16.7%



WATER

FOOTPRINT

Metro Vancouver
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Indoor Water Use Breakdown

Average Canadian Inhabitant Water usage
Percent LPCD

Toilet 28% 69.44 Leaks
Clothes Washer 22% 54.56 Baths
Shower 19% 47.12 Dishwasher
Faucet 15% 37.20

Reference: City of Toronto Wet Weather Flow MasterPlan

248 LPCD
Percent LPCD
11% 27.28
3% 7.44
2% 4.96



Walk This Way: Making the rlght choices ‘ =1GALLON DIRECT USE: THE WATER THAT YOU AETUALLY USE.
to reduce your water footprint

. ~1CALLON VIRTUALOSE: THE WATER THATHELPED _ — ——*

MAKE THE THINGS YOU USE.
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LEED for New Construction and Major Renovation

Net Positive Water
Toronto Port Lands

Yes

Sustainable Sites
Prereq 1  Construction Activity Pollution Prevention Required
Frereq2  Environmental Site Assessment Required
Credit1  Site Selection

Credit2 Development Density & Community Connectivity

Credit3  Brownfield Redevelopment

Credit4.1 Alternative Transportation, Public Transportation Access

Credit4.2 Alternative Transportation, Bicycle Storage & Changing Rooms
Credit4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles
Credit44 Alternative Transportation, Parking Capacity

Credit 5.1 Site Development, Protect of Restore Habitat

Credit5.2 Site Development, Maximize Open Space

Credit6.1 Stormwater Design, Cuantity Control

Credit 6.2 Stormwater Design. Quality Control

Credit 7.1 Heat Island Effect, Non-Roof

Credit 7.2 Heat Island Effect, Roof

Credit8 Light Pollution Reduction

Credit3  Site Master Plan

Credit 10 Joint Use of Facilities

A A U G G 0 T S R " S Gy

Water Efficiency

Prereq1 Water Use Reduction, 20% Reduction Required
Credit1  Water Efficient Landscaping 2to4
Credit2  Innovative Wastewater Technologies 2
Credit3 Water Use Reduction 204
Credit4 Process Water Use Reduction 1

Energy & Atmosphere

Prereq 1 Fundamental Commissioning of the Building Energy Systems Required
Frereq2  Minimum Energy Performance Required
Prereq 3 Fundamental Refrigerant Management Required
Credit1 Optimize Energy Performance 1t0 19
Credit2 On-Site Renewable Energy 107
Credit3 Enhanced Commissioning 2
Credit4  Enhanced Refrigerant Management 1
Credits Measurement & Verification 2
Credit6  Green Power 2

Water use reduction by:

- Efficient landscaping

- No potable use on
landscape

- Efficient fixtures

STILLALLOWS USE OF
DRINKING WATER FOR

TOILET FLUSHING.




WATER-RELATED ENERGY USE

Nineteen perceril of California's electricity goes to water-related uses
Moving Water

water pumping, extraction,
transfer and distribution
-10,300 GWh

Farm Use

Irrigation, crops, livestock
- FHoo Gwh

Household /Residential
Heating water, washing
clothes and dishes. Essentially
everylhing "after the meter”
-13,500GWh

Commercial
Cooking, heating and cosling

- 8700 GWh

7 Industrial
Manufacturing sectors,
censtruction, mining, airport
usgge
- 6,000 Gwh
Wastewater Treatment
- 2,000 GWh




INDOOR QUALITY
Maximize health,
minimize impact.

WaTER
A Living Building is
waler independent.

BEAUTY & INSPIRATION

A Living Building tells a story.
MATERIALS
Saffe, healthy and
responsible for all species.
SITE
1, Humanity has co-opted

» enough land; it is ime

’ to draw boundaries and
declare it enough.

ENERGY

& living building relies sclely on
current solar income,



LBC requires
buildings to be
“water
independent”

Uses:

Water
harvesting
Water banking
Water cleaning
Separation of
streams of
water

RESIDENTIAL

USED WATER
Grey Black
Water Water
Roof Bottled
Water Water

Roof Roof
Water WATER Water
SOURCES

Grey / Roadway
Water / Water
%({p Black Agriculture
7 Water Water .
% N
({9&4% Other ﬁ\v &
0, ‘o Complex 3
4. Y, Watar Development th Q_O
R/ '&@ Water é @
D
%

Diagram courtesy of Mark Buehrer



1 3.7 LITRE 248 LITRES PER CAPITA PER DAY
o CANADIAN AVERAGE (2011)

RECOMMENDED DAILY
WATER INTAKE

7.1 LITRE 8.3 LITRE

IR NNRNANIL.

ENERGY STAR FAUCET ~ BASELINE FAUCET VOLUME
VOLUME PER MINUTE PER MINUTE

53 LITRES

Figure 5.12
Il. Inllllllll Average daily water demand per
capita in  urban metropolitan
I Canada. Each cell represents one

litre of water medmm. Canadians

\wil
4
|
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Average daily water T

INEFFICIENT DISHWASHER

demand per capita in urban !!

65 LITRES totl of 248 Litres of fresh,

"I
metropolitan Canada. Each il i M I““II e
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water. Canadians use a el

53 LI'I'RES 67 PEOPLE

potal bl water per day.
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total of 248 litres of fresh, | ladatadalads
potable water per day. T Pi8sadeade
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PRESENT DAY WATER USAGE FOR A SINGLE
LOAD OF LAUNDRY

Toronto inhabitants use i
enough water to support

o CANADIAN
the minimum necessary LRGN
requirements to sustain the T R POPULATION
lives of 67 people per day. X 2 6

MILLION

(20086)

PRESENT DAY CANADIAN WATER USE PER
PERSON IS CAPABLE OF SUPPORTING THE
DRINKING NEEDS OF 67 PEOPLE EACH DAY
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The natural water cycie ~_Thelurban water cycle Towards a more sustainable
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Wetland
treatment

0 Much better
groundwater groundwater - up infiltration
4 flow Fow

Bedrock Bedrock

Bedrock

Promote infiltration into the soll
- Pervious paving and landscape
Collect and clean contaminated runoff
Divert from storm sewers
Create wetlands and bioswales for natural cleaning and to slow
runoff
Use greenroofs to hold water to slow entry into the urban water
cycle



Evaporatio n-
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BANKING

THERMAL
CONDITIONING

BOREHOLE THERMAL
TRANSIENT BANKING

GROUND SOURCE HEAT USE
B SUBTERRANEAN WATER

SOLAR THERMAL ARRAY

WWATER ENGAGED AS THERMAL TRANSIENT

Rainfall

PASSIVE BANKING

_ ACTIVE WATER TREATMENT

SEDIMENT REMOVAL

ACTIVE WATER TREATMENT

BACTERIA REMOVAL

THE FOLLOWING DIAGRAM IS MODIFIED FROM THE ORIGINAL ROGER BAVLEY

Figure 7.34

Net Positive Water — Water

renewal Cycle.

Active Water treatment and
renewal functions in the

Mid-rise Pilot Project.
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DRINKING

05 LITRE
L
ORAL HYGIENE

o E E E EEm
HAND WASHING

1.0 LITRE
FACIAL HYGIENE

. 0.5 LITRE
FACIAL SHAVING

I -~

FOOD PREPARATION

DRINKING

0.5 LITRE
-

=
ORAL HYGIENE

- E EE N E .
HAND WASHING

10 LITRE
nn

FACIAL HYGIENE

0.14 LITRE
FACIAL SHAVING

I -

FOOD PREPARATION

3.7 LITRE

2.24 LITRE

3.7 LITRE

2.24 LITRE

DAILY
ADEQUATE
POTABLE
USE

(AVERAGE)

MEN
17.94LPCD

DAILY
ADEQUATE
POTABLE
USE

(AVERAGE)

WOMEN
11.58LPCD



Develop
systems in
our buildings
to clean/use
greywater
for all non
potable
uses.

Do NOT
flush

drinking
water down

19 3.7 LITRE 10 LITRE
LITRE

ULTRA LOW RECOMMENDED DAILY FOOD PREPARATION
FLOW FAUCET DAILY
VOLUME PER WATER

MINUTE INTAKE

1 025 028 05 05 2.25

LITRE LITRE LITRE LITRE LITRE UITRE

ORAL  HAND FACIAL FACIAL FEMALE
HYGIENE WASHING HYGIENE SHAVING  SHAVING

14 LITRES 15.2 LITRE

ULTRA HIGH EFFICIENCY  ULTRA LOW FLOW SHOWER
DISHWASHER AT 8 MINUTES AVERAGE

25 LITRE

VOLUME OF GREYWATER UTILIZED FOR WASTE
CONVEYANCE PER DAY

41 LITRE

VOLUME PER ULTRA EFFICIENCY CLOTHES
WASHING MACHINE

60 LITRE

VOLUME PER MU.RB. BATH TUB (30x60")

70 LITRE PER CAPITA PER DAY NZW
TARGET

L PEOPLE
o

2 ONET
55 ZERO

WATER FOR 1

~ WATER

Potable Water

Greywater




Multi Unit Residential Proposal by Billy Ma for UWSA Thesis
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Figee 7.27

This fignee displays the
coverage of Green Roof
Systems on the NPW pilot
peoject. Green Roof
systems can support native
shmb and plant species
due to the depth of the
planter desion (Fig. 7.20
Pe 163)

Open space corcdors are
covered with glass
canopies that divert
ramfall onto Green mof
systems. This directs the
tesonree away from Dirty
nhabitant pathays.
Solar thermal panels are
installed to transition solac
energy in the form of hot
wwater transient to meet the
brildings thermal

GREEN ROOF COVERAGE
A0

Ral GLASS CANCPY-BLOGa
RaSTE SOLAR THERMAL ARRAY-BLDG.3

RoC  GLASS CANOPY-BLDGH
RbSTé SOLAR THERMAL ARRAY-BLOGH

.eC GLASS CANDPY-BLDG.C
(STE SOLAR THERMAL ARRAY-BLDGC

Ror  CANGPY-BLOGA

Rer  [ANCPY-BLOGA
ReSTE SOLAR THERMAL ARRAY-BLDG.c

Gr GREEN ROOF SYSTEW

%

0% Clean Water Hanagement
65% NPW Green Roof Coverage
We% CANOPY COVERAGE

REFER THESIS CALCULATIONS

=== PROPERTY LINE
GRID



Active water storage mechanisms consist of the

following:

Rain Barrels (induce flow)

Cisterns (induce flow)

Storage l'ank (bladder, pillow, pressure)

Condensing units (heat transfer thermal conditioning]
Radiant heating systems (no water additives, no corrosive
construction)

Ground source heat pumps utilizing greywater

Solar Thermal Array utilizing preywater

Passive water storage mechanisms consist of the
following:

Green Roofing Systems

Vegetation Planters

Landscape sod with supporting soi1l content

Paving substrate

Bioswale Landscaping with supporting

substrate

Water eatures (induce flow)

Naturalized Waterway (induce flow)

These are the simple ways that we can address water conservation in
our buildings.



We can use the shape and surface types of our buildings to

gather or “harvest” rainwater to stretch its use throughout the

yeanr
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Fignre 7.29

Thizs  diagmm s a  visnal
representation of Water Harvesting
nshan wates AEnagement:

" NPW Clean & Diry Water
Management

* NPW Inteior & Extenor

®  NPW Passive Warter Hasvesting

® NPW Active Water Treatment
Srstems

" NPW Cyele

On-zate &  Budding  wates

distribsti reflects ihed

NPW guidelines.




Water “banking” looks at the places that “harvested” water can be stored.
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Lifestyles of developed countries are unsustainable

Around 3.5 planet Earths would be needed to sustain a global population achieving
the current lifestyle of the average European or North American




