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• Anomalous Climate Change

• Natural Resource Depletion

• Atmospheric Pollution and 

Acid Rain

• Contamination of 

Freshwater Resources

• Soil Erosion and 

Degradation

• Loss of Biodiversity

KEY ENVIRONMENTAL CHALLENGES
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INTEGRATIVE APPROACH: KEY STAKEHOLDERS
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Energy & 

Atmosphere

Indoor 

Environmental

Quality

Water

Efficiency

Sustainable Sites

Innovation

in Design

Materials & Resources

CREDIT CATEGORY SYNERGIES 

& INTEGRATIVE DESIGN
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LEED ADDRESSES…

LEED V3 - Advancements to Sustainability - Copyrights, Green Technologies FZCO
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New Construction Existing Buildings: Operations & Maintenance

Commercial Interiors Homes

POINT DISTRIBUTIONS

LEED V3 - Advancements to Sustainability - Copyrights, Green Technologies FZCO



Presentation to Water Days Conference, 8th July 2009, - Copyrights, Green Technologies FZCO

RATING SYSTEM STRUCTURE
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CERTIFICATION TOOL: LEED SCORECARD
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40-49               50-59         60-79           80+

Points

FOUR CERTIFICATION LEVELS
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LEED ONLINE V3 - HIGHLIGHTS

• Faster, smarter, better user experience.

• Scalable and more robust.

• Improved design and more intuitive user interface.

• Greater help capabilities.

• Better communication between project teams and certifying bodies.

• Upgrades that respond to the changes in the LEED 2009 Rating Systems.

• More functionality.

• Improved reliability.
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CERTIFICATION TOOL: LEED ONLINE
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CERTIFICATION TOOL: LETTER TEMPLATES
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CERTIFICATION PROCESS: COMMERCIAL
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• Rating systems

• Reference guides

• LEED-Online

• Credit Interpretation

Rulings (CIRs)

• www.usgbc.org

• Case studies

CERTIFICATION TOOLS

LEED V3 - Advancements to Sustainability - Copyrights, Green Technologies FZCO
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Energy & 
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& INTEGRATIVE DESIGN



Presentation to Water Days Conference, 8th July 2009, - Copyrights, Green Technologies FZCO

• Goals

- Reduce the quantity of water needed for the building

- Reduce municipal water supply and treatment burden

- Eliminate the use of Potable Water for landscape irrigation

- Eliminate the use for Potable Water for Process 

WATER EFFICIENCY

Ramboda Falls, Sri Lanka
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WATER EFFICIENCY 

PREREQUISITES AND CREDITS

PREREQUISITE / 

CREDIT NUMBER
PREREQUISITE / CREDIT TITLE

AVAILABLE 

POINTS

WEp1 Water Use Reduction Required

WEc1 Water Efficient Landscaping 2 – 4

WEc2
Innovative Waster Water 

Technologies
2

WEc3 Water Use Reduction 2 - 4

WEc4 Process Water Use Reduction
Applicable Only 

to LEED Schools
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GREEN BUILDING DESIGN 

& CONSTRUCTION RATING SYSTEM

CATEGORY
AVAILABLE POINTS ENVIRONMENTAL 

WEIGHTINGNC CS Schools NC

Sustainable Sites 26 28 24 ~24%

Water Efficiency 10 10 11 ~10%

Energy & Atmosphere 35 37 33 ~32%

Materials & Resources 14 13 13 ~13%

Indoor Environmental Quality 15 12 19 ~14%

Innovation in Design 6 6 6 ~6%

Regional Priority 4 4 4 ~4%

Total 110 110 110
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WATER EFFICIENCY

1 Prerequisite

• Water Use Reduction

10 Possible Credit Points for LEED NC 

and LEED CS, 11 Possible Points 

for LEED Schools

• Water Efficient Landscaping

• Innovative Wastewater Technologies

• Water Use Reduction

• Process Water Use Reduction (LEED 

Schools only) Modern Living Machine
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WATER EFFICIENCY PREREQUISITE 1

Intent:

Increase water 

efficiency. Reduce 

burden on municipal 

water supply and 

wastewater systems.

Requirement:

Use 20% less water 

than calculated 

baseline. Calculation 

does not include 

irrigation and is 

based on the 

following;
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WATER EFFICIENCY PREREQUISITE 1

Benefits and Issues to Consider:

• Reduces water withdrawal from natural water bodies

• Protects the natural water cycle

• Reduces capital investment required for water supply and wastewater 

treatment infrastructure.

• Reduces chemical input, energy usage and greenhouse gas emissions 

associated with the treatment and distribution of water.

• Reduces end use energy and energy related pollution associated with water 

heating.

• Reduces operating costs.

Referenced Standards:

• Energy Policy Act (EPAct) of 1992 (and as amended)

• Energy Policy Act (EPAct) of 2005

• Uniform Plumbing Code (UPC) 2006

• International Plumbing Code 2006
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WATER EFFICIENCY PREREQUISITE 1

Implementation Strategies:

• Flow restrictors and / or reduced flow aerators

• Automatic faucet sensors and metering controls

• Low consumption flush fixtures

• Non water fixtures 

• Rainwater harvesting

• Special use pot fillers

• High efficiency faucets

• Foot pedal operated faucets



Water Days Conference  – 7th and 8th July 2009 – Presentation Copyrights, Green Technologies FZCO

WATER EFFICIENCY CREDIT 1
Intent:

Limit or eliminate potable or natural surface / subsurface water on or near site, for 

landscape irrigation.  

Requirement:

Option 1 (2 points) – Reduce by 50% from a calculated midsummer baseline case. 

Reduction to be attributed to a combination of;
• Plant species, density and microclimate factor

• Irrigation efficiency

• Use of captured rainwater

• Use of recycled wastewater

• Use of water treated and conveyed by a public agency specifically for non potable uses

Option 2 (4 points) – No potable water use or irrigation by meeting Option 1 AND,
Path 1 – Use only captured rainwater, recycled wastewater, recycled grey water or water 

treated and conveyed by a public agency specifically for non potable uses OR

Path 2 – Install landscaping that does not require permanent irrigation. Temporary irrigation 

is allowed if only for 1 year. 
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WATER EFFICIENCY CREDIT 1

Benefits and Issues to Consider:

• Improved landscaping reduces or eliminates irrigation needs.

• Native / adaptive plants fosters self sustaining landscape.

• Native / adaptive plants attract wildlife integrating the building with surroundings.

• Native / adaptive plants minimize water quality degradation through less fertilizer and pesticides.

•Water efficient landscaping conserves potable water resources.

• Climate sensitive landscaping avoids escalating water costs for irrigation.

Implementation Strategies:

• Climate tolerant plants

• Contour the land to make use of rainwater runoff

• Minimize turf grass area

• Mulching

• Composting

• Increase shade canopy

• Avoid monocultures

• Drip, micromist, subsurface irrigation systems

• Smart irrigation controllers – moisture / rain sensors

• Rainwater harvesting

• Recovered wastewater usage
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WATER EFFICIENCY CREDIT 1

Rainwater Harvesting System - Example
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LEED AREAS WITH LANDSCAPING
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CALCULATION EXAMPLE WEc1
W E  C re d it  1 :  W a te r  E f f ic ie n t  L a n d s c a p in g

E v a p o t ra n s p ira t io n  T a b le

E T o [ in ]

J u ly 1 2 .1 0

D e s ig n  C a s e  T a b le

L a n d s c a p e  T yp e A re a K
L
E T

L
T P W A

[S F ] [g a l]

T re e s 2 ,9 3 7 H ig h 0 .9 L o w 0 .5 H ig h 1 .4 D r ip 0 .9 0 0 2 4 ,8 7 6

S h ru b s 3 ,3 6 6 A v g 0 .5 L o w 0 .5 H ig h 1 .3 D r ip 0 .9 0 0 1 4 ,7 0 8

G ro u n d c o v e r s 2 ,7 7 0 H ig h 0 .7 L o w 0 .5 H ig h 1 .2 D r ip 0 .9 0 0 1 5 ,6 4 1

M ix e d  P la n t in g 1 3 ,9 5 8 H ig h 0 .9 L o w 0 .6 H ig h 1 .4 D r ip 0 .9 0 0 1 4 1 ,8 6 9

T u r fg ra s s 9 ,6 3 2 H ig h 0 .8 L o w 0 .6 H ig h 1 .2 D r ip 0 .9 0 0 7 4 ,5 9 0

T o ta l 3 2 ,6 6 3 2 7 1 ,6 8 5

2 7 1 ,6 8 5

0

L a n d s c a p e  T yp e A re a K
L
E T

L
T P W A

[S F ] [g a l]

T re e s 2 ,9 3 7 H ig h 0 .9 L o w 0 .5 H ig h 1 .4 S p r in k le r 0 .6 2 5 3 5 ,8 2 2

S h ru b s 3 ,3 6 6 A v g 0 .5 A v g 1 H ig h 1 .3 S p r in k le r 0 .6 2 5 4 2 ,3 5 8

G ro u n d c o v e r s 2 ,7 7 0 A v g 0 .5 A v g 1 H ig h 1 .2 S p r in k le r 0 .6 2 5 3 2 ,1 7 6

M ix e d  P la n t in g 1 3 ,0 1 3 H ig h 0 .9 A v g 1 .1 H ig h 1 .4 S p r in k le r 0 .6 2 5 3 4 9 ,1 7 7

T u r fg ra s s 1 0 ,5 7 7 A v g 0 .7 A v g 1 H ig h 1 .2 S p r in k le r 0 .6 2 5 1 7 2 ,0 0 7

T o ta l 3 2 ,6 6 3 6 3 1 ,5 4 1

I r r ig a t io n  P o ta b le  W a te r  U s e  R e d u c t io n 1 0 0 %

N e t  G P W A  [g a l]

[K m c ]

0 .6 7 .6 2

0 .7 7 .8 7

0 .6 7 .2 6

0 .6

7 .6 2

3 .9 3

0 .8 1 0 .2

IE
[K s ] [K d ]

IE

S u b to ta l [g a l]

J u ly  G re yw a te r  H a rv e s t [g a l]

D E S IG N  C A S E  N e t  G P W A  [g a l]

0 .6

0 .3

0 .4 5 .0 8

6 .9 7

0 .8

N a r r a t iv e ,  D e s ig n  C a s e                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

S p e c ie s  u s e d  a re  a d a p te d  to  a r id  c o n d it io n s  o f  K u w a it .   M o s t  t r e e s  a n d  p a lm s  a r e  p a r t  o f  m ix e d  p la n t in g ,  w ith  a  f e w  is o la te d  

o n e s  a t  th e  w e s t  s id e  o f  th e  p ro je c t .  L ik e w is e ,  m o s t  s h ru b s  a n d  g ro u n d c o v e r  p la n t in g  a re  p a r t  o f  m ix e d  p la n t in g ,  e x c e p t  fo r  

is o la te d  c a s e s  o n  th e  s h e lt e r e d  e a s t  s id e  o f  th e  p ro je c t  b o u n d e d  b y  th e  p a r k in g  b u i ld in g .  M ix e d  p la n t in g  a re  fu r th e r  

c a te g o r iz e d  in to  n o r th , s o u th ,  e a s t  a n d  w e s t  b e c a u s e  o f  th e  m ic ro c l im a te  f a c to rs  e x p e c te d  to  im p a c t  o n  e v a p o t ra n s p ira t io n  

(E T o ) .  R e fe r  to  a t t a c h e d  P D F  s h e e t  i l lu s t ra t in g  p la n t in g  d e s ig n . 

1 .4 1 6 .8

9 .1 5

S p e c ie s  F a c to r D e n s ity  F a c to r
M ic ro c lim a te  

F a c to r

M ic ro c lim a te  

F a c to r

[K m c ]

S p e c ie s  F a c to r

[K s ]

D e n s ity  F a c to r

[K d ]

Project in Kuwait City – WEc1

Savings on Total Water Applied = 57%
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Refer to WEc1 Template
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WATER EFFICIENCY CREDIT 2

Intent:

Reduce wastewater generation and potable water demand. Increase local aquifer 

recharge.

Requirement:

Option 1 – Reduce potable water use for sewage conveyance by 50% by,

• Use of water conserving fixtures OR

• Use of non potable water

Option 2 – Treat to tertiary standards and infiltrate or reuse on site, 50% of the 

wastewater generated.
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WATER EFFICIENCY CREDIT 2
Benefits and Issues to Consider:

• Reduction of potable water for sewage conveyance reduces total water 

withdrawal from natural water bodies.

• Reduction of sewage volume reduces public infrastructure, chemical inputs, 

energy use and emissions at municipal water treatment plants.

•Wastes are converted into resources such as treated water for potable and non 

potable use and nutrients that improve soil conditions.

• Grey water recycling saves costs of procuring municipal water.

• Rainwater harvesting reduces municipal water demand and the need for storm 

water management systems.

•Water treatment through natural or constructed wetlands adds value through site 

enhancement.

Referenced Standards:

• Energy Policy Act (EPAct) of 1992 (and as amended)

• Energy Policy Act (EPAct) of 2005

• Uniform Plumbing Code (UPC) 2006

• International Plumbing Code 2006
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WATER EFFICIENCY CREDIT 2
Calculations are based on;

• Annual generation of black water 

volumes from flush fixtures

• Fixture and fitting water consumption rate

• Estimated use by occupants

Occupancy types include;

• Full Time Equivalent (FTE) 

occupants

• Transient occupants

• Residents
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WATER EFFICIENCY CREDIT 2

Exemplary Performance:

• EITHER by 100% reduction of potable water for sewage conveyance OR

• By 100% onsite treatment and infiltration or reuse of generated waste water. 

On-site Biological Treatment of Wastewater - Example
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• Water Efficient Landscaping  

– No Potable Water Use

• Grey Water Treatment 

• Storm Water Recovery

• Ultra Low Flow Fixtures 

• 50% reduction of Potable Water 

for Sewage Conveyance

• No Potable Water for Process

• Condensate recovery

GUIDELINES TO ACHIEVE 

- TARGET 50% LESS
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• Potable Water Reduction 

through High Efficiency Plumbing

Fixtures

� Low Flow Urinals

� Dual Flush Toilets 

� Ultra Low Flow Lavatory Faucets 

� Low Flow Showers

� Low Flow Kitchen Faucets

� Low Flow Janitor Sink Faucets

SUSTAINABLE WATER 

CONSUMPTION STRATEGIES

1gpf

1.6gpf

2.2gpm

2.5gpm

2.2gpm

2.2gpm

0.1gpf

1.5gpf / 1.1gpf

0.8gpm

1.5gpm

2.2gpm

2.2gpm
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- Tertiary Treatment is the highest form of wastewater treatment that 

includes the removal of nutrients, organic and solid material, along 

with biological or chemical polishing (generally to effluent limits of 10 

mg/L BOD and 10 mg/L TSS).

TERTIARY TREATMENT
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GREYWATER TREATMENT
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Potable Water Savings = 71.7%
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Refer to WEc2 Template
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WATER EFFICIENCY CREDIT 3
Intent:

Further increase water 

efficiency. Reduce 

burden on municipal 

water supply and 

wastewater systems.

Requirement:

Use 30% (2 points), 

35% (3 points), 40% (4 

points) less water than 

calculated baseline. 

Calculation does not 

include irrigation and 

is based on the 

following;
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WATER EFFICIENCY CREDIT 3
Benefits and Issues to Consider:

• Reduces water withdrawal from natural water bodies

• Protects the natural water cycle

• Reduces capital investment required for water supply and wastewater 

treatment infrastructure.

• Reduces chemical input, energy usage and greenhouse gas emissions 

associated with the treatment and distribution of water.

• Reduces end use energy and energy related pollution associated with water 

heating.

• Reduces operating costs.

Referenced Standards:

• Energy Policy Act (EPAct) of 1992 (and as amended)

• Energy Policy Act (EPAct) of 2005

• Uniform Plumbing Code (UPC) 2006

• International Plumbing Code 2006
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Implementation Strategies:

• Flow restrictors and / or reduced flow aerators

• Automatic faucet sensors and metering controls

• Low consumption flush fixtures

• Non water fixtures 

• Rainwater harvesting

• Special use pot fillers

• High efficiency faucets

• Foot pedal operated faucets

WATER EFFICIENCY CREDIT 3
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• Water Efficient Landscaping  

– No Potable Water Use

• Grey Water Treatment 

• Storm Water Recovery

• Ultra Low Flow Fixtures 

• 50% reduction of Potable Water 

for Sewage Conveyance

• No Potable Water for Process

• Condensate recovery

GUIDELINES TO ACHIEVE 

- TARGET 50% LESS
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• Potable Water Reduction 

through High Efficiency Plumbing

Fixtures

� Low Flow Urinals

� Dual Flush Toilets 

� Ultra Low Flow Lavatory Faucets 

� Low Flow Showers

� Low Flow Kitchen Faucets

� Low Flow Janitor Sink Faucets

SUSTAINABLE WATER 

CONSUMPTION STRATEGIES

1gpf

1.6gpf

2.2gpm

2.5gpm

2.2gpm

2.2gpm

0.1gpf

1.5gpf / 1.1gpf

0.8gpm

1.5gpm

2.2gpm

2.2gpm
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WATER EFFICIENT FIXTURES
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WATER LESS URINALS
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WATER EFFICIENT FIXTURES
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WATER EFFICIENT 

FIXTURES
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WATER EFFICIENT FIXTURES



Presentation to Water Days Conference, 8th July 2009, - Copyrights, Green Technologies FZCO



Presentation to Water Days Conference, 8th July 2009, - Copyrights, Green Technologies FZCO

EXAMPLE FLUSH AND FLOW FIXTURES 

AND BASELINE FLOW RATES
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STANDARD FIXTURE USES BY OCCUPANCY 

TYPE
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Flow Fixture

Flow Fixture

Potable Water Savings = 49.8%
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Refer to WEc3 Template
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GREEN BUILDING DESIGN 

& CONSTRUCTION RATING SYSTEM

CATEGORY
AVAILABLE POINTS ENVIRONMENTAL 

WEIGHTINGNC CS Schools NC

Sustainable Sites 26 28 24 ~24%

Water Efficiency 10 10 11 ~10%

Energy & Atmosphere 35 37 33 ~32%

Materials & Resources 14 13 13 ~13%

Indoor Environmental Quality 15 12 19 ~14%

Innovation in Design 6 6 6 ~6%

Regional Priority 4 4 4 ~4%

Total 110 110 110
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WATER EFFICIENCY 

PREREQUISITES AND CREDITS

PREREQUISITE / 

CREDIT NUMBER
PREREQUISITE / CREDIT TITLE

AVAILABLE 

POINTS

WEp1 Water Use Reduction Required

WEc1 Water Efficient Landscaping 2 – 4

WEc2
Innovative Waster Water 

Technologies
2

WEc3 Water Use Reduction 2 - 4

WEc4 Process Water Use Reduction
Applicable Only 

to LEED Schools
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THE KANDALAMA HOTEL, 

Dambulla – LEED Bronze; 2000

The First LEED Green Building outside USA 

& the First LEED Green Hotel in the World
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SABAH AL AHMAD INTERNATIONAL FINANCIAL CENTRE, SABAH AL AHMAD INTERNATIONAL FINANCIAL CENTRE, 

Kuwait Kuwait –– PrePre--Certified LEED Gold; 2008Certified LEED Gold; 2008

Sustainable SitesSustainable Sites

Water EfficiencyWater Efficiency

Energy & AtmosphereEnergy & Atmosphere

Materials & ResourcesMaterials & Resources

Indoor Environmental QualityIndoor Environmental Quality

13 13 

Innovation & Design ProcessInnovation & Design Process

4 4 

5 5 

2 2 

10 10 

5 5 

TOTAL POINTSTOTAL POINTS 39 39 

Pre-Certified
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DUBAI TRADE CENTRE DISTRICT PHASE DUBAI TRADE CENTRE DISTRICT PHASE 1 1 -- OFFICESOFFICES

PrePre--Certified LEED Gold; 2008Certified LEED Gold; 2008

Sustainable SitesSustainable Sites

Water EfficiencyWater Efficiency

Energy & AtmosphereEnergy & Atmosphere

Materials & ResourcesMaterials & Resources

Indoor Environmental QualityIndoor Environmental Quality

10 10 

Innovation & Design ProcessInnovation & Design Process

55

66

44

99

55

TOTAL POINTSTOTAL POINTS 3939

Pre-Certified
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Dubai Maritime CityDubai Maritime City

UAE UAE –– LEED for Retail Sustainability GuidelinesLEED for Retail Sustainability Guidelines
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MALL OF THE EMIRATES (LEED EBOM),MALL OF THE EMIRATES (LEED EBOM),

Dubai Dubai –– Pursuing LEED GoldPursuing LEED Gold

Sustainable SitesSustainable Sites

Water EfficiencyWater Efficiency

Energy & AtmosphereEnergy & Atmosphere

Materials & ResourcesMaterials & Resources

Indoor Environmental QualityIndoor Environmental Quality

8 8 

Innovation & Design ProcessInnovation & Design Process

6 6 

11 11 

7 7 

12 12 

5 5 

TOTAL POINTSTOTAL POINTS 4949
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TECOM MANAGEMENT OFFICE INTERIORS,TECOM MANAGEMENT OFFICE INTERIORS,

DUBAI DUBAI –– LEED Platinum; 2009LEED Platinum; 2009

The First LEED Platinum Commercial Interiors The First LEED Platinum Commercial Interiors 

in the Middle East in the Middle East 
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DOHA GREEN 

TRAINING WORKSHOP

Mario Seneviratne FIMechE, PEng,
LEED AP – BD+C, LEED Faculty Member

Managing Director – Green Technologies FZCO

10th December 2009

Integrated Strategy for Water Use Reduction

Water Efficiency


