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Leadership
In Energy and
Environmental

Design

A voluntary system
for certifying high-
performance,
sustainable buildings
and neighborhoods




INTEGRATIVE APPROACH: KEY STAKEHOLDERS }
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NEIGHBORHOOD DEVELOPMENT an pion)

| |
COMMERCIAL INTERIORS

CORE & SHELL
EXISTING BUILDINGS
NEW CONSTRUCTION it

SCHOOLS, HEALTHCARE, RETAIL

DESIGN CDNSTHUCHUN OPERATIONS

3 115 Green Hudhling Councl, 2009 LEED V3 - ents to Sustainability - Copyrights, Green Technologies FZCO



POINT DISTRIBUTIONS

New Construction

Regional Priority
4

Innovation in Design
6

Sustainable Sites

Materials & Water Efficiency
Resources
14

Energy & Atmosphere
35

Commercial Interiors

Regional Priority
Innovation in Design 4
6

Sustainable Sites

Materials & Water Efficiency
Resources

14

Energy & Atmosphere
37

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

Existing Buildings: Operations & Maintenance

Innovation in  Regional Priority
Operations 4

6

Sustainable Sites
26

Materials &
Resources

10 Water Efficiency

Energy & Atmosphere
35

Homes Awareness & Education

3

Location &
Linkages
Innovation i0
in Design

Sustainable Sites
22

Water Efficiency
15

Materials &
Resources
16 Energy & Atmosphere
38




RATING SYSTEM STRUCTURE Wl "

Credit Category

Prerequisites

Credits

Intent(s)

Requirements

Requirements




CERTIFICATION TOOL: LEED SCORECARD [#*

LEED 2009 for Mew Construction and Major Renovation
Project Scorecard

Construstion Activity Polketion Prevention

Zite Selection

Browndield Tedevelopment

Akernative Trarsportation - Peblic Tranagorizbon Acezs
Alkernative Trarsportation - Bigycle Ehorsge ard Cranging Room:
Akernatiee Tramsportation - Low-E=ifing and Fusl-Efficiant Vahices
Alarnatiee Tramsportation - Parong Cazaciy

Zite Devalopment - Profech or Rawiors Sabilat

Site Development - Maximize Opan Space

Sxommater Design - Cusniity Condrel

Sxommeater Degign - Cuality Conkl

Heat lsland Eifect - Mormod

Heat lsland Effect - Rocf

Light Pollution Reducton
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1
5
1
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1
1
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1
1
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10 Paimts

Water Use Reduction

Water Efficient Landscaping

Reduce by S0%

Ha Polsizle Vister Lize or lrigedon
Innoeative Wastewaier Technologies
Use Reduction

Reduce by 30%

Reduce by 5%

Reduce by 40%
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CERTIFICATION TOOL: LEED ONLINE |

E
LEED ONLINE
My Projects My Archives Register New Project

Project Registration

Project Registration

Welcome
fr 1 2 3 4 h i 7 O
Eligibility Rating System Selection Rating System Results Project Information Review Payment Confirmation

Welcome to LEED Online Project Registration.
The Registration questionnaire will begin the registration process.

Click on the Mext button to continue with the registration process.




CERTIFICATION TOOL: LETTER TEMPLATES }

LEED-NC 2.2 Submittal Template
55 Credit 2: Development Density & Community Connectivity

{Responsible Individual) (Company Name)

, from

verify that the infermation provided below is accurate, to the best of my knowledge.

CREDIT COMPLIANCE

Pleass complete the project information listed below:

Project Site Area (sf)

Gross Building Area (sf)

Pleasa select the appropriate compliance path option:

g Option 1: Development Density

(" Optien 2: Community Connectivity

OPTION 1: DEVELOPMENT DENSITY

Please ensure that the density radius and surrounding properties are clearly designated on the project's uploaded site vicinity
plan.

Supporting Documentation

The site vicinity plan has been uploaded. The drawing indudes a scale, density radius, and identifies all the neighberhood property
locations within and intersected by the density boundary.

Sheet Description Log




CERTIFICATION PROCESS: COMMERCIAL 2

e Assessment of value
e Evaluation/documentation of condition treatment recommendations
e Set goals
e Determine preliminary LEED score
Start I Register project
e |dentify partners
e Apply for incentives
e Determine green building practices
e Begin documentation process

Construction

e Assemble design phase e Assemble documentation

Certification

documentation e Submit documentation
e Submit documentation e USGBC construction
e USGBC design phase review phase review
e “Anticipated” or “Denied” e “Achieved” or “Denied”



CERTIFICATION TOOLS B ¢ e

MAIOR RENDYATION

REFERENCE
BUIDE

Jesu

US. GREEN BUILDING COUNCIL
e  Education Resources Ne

WE‘Icome to USGBC ~ GREEN BUILDING |

The U.5. Green Building Council is a 501(c)(3) non-
profit community of leaders working to make green G R E E r

buildings available to everyone within a generation.
This is the place to:
» Cerify your green building

= .Join USGBC as an organization
iin a chapte an individual Introduc iﬂg

» 3ign up for courses and warkshops

» Purchase L EED Reference Guides

= Register for Greenbuild . 5

» Sign up for e-newsletters H |g hii g h tS

= Become a LEED AP -

reen: Fechnologies FZEQ huilding Tt e,
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WATER EFFICIENCY

» 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

Ramboda Falls, Sri Lanka




WATER EFFICIENCY
PREREQUISITES AND CREDITS

AUANEELLSITR) PREREQUISITE / CREDIT TITLE AVAILABLE

CREDIT NUMBER POINTS
WEp1 Water Use Reduction Required
WECc1 Water Efficient Landscaping 2-4

Innovative Waster Water
. 2
Technologies

WEc3 Water Use Reduction 2-4

Applicable Only
to LEED Schools

WEc?2

WEc4 Process Water Use Reduction




GREEN BUILDING DESIGN il

& CONSTRUCTION RATING SYSTEM

NC 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

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



WATER EFFICIENCY

1 Prerequisite

e 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)
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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;

Commercial Fixtures, Fittings, and Appliances

Current Baseline

Commercial toilets

1.6 gallons per flush (gpf)*
Except blow-out fixtures: 3.5 (gpf)

Commercial urinals

1.0 {gpf)

Commercial lavatory (restroom) faucets

2.2 gallons per minute (gpm) at 60 pounds per square inch
{psi), private applications only (hotel or motel guest rooms,
hospital patient rooms)

0.5 (gpm) at 60 (psiy** all others except private applications
0.25 gallons per cycle for metering faucets

Commercial prerinse spray valves
{for food service applications)

Flow rate = 1.6 {gpm)
{no pressure specified; no performance requirement)

Residential Fixtures, Fittings, and Appliances

Current Baseline

Residential toilets

1.6 (gpfy***

Residential lavatory (bathroom) faucets

Residential kitchen faucet

2.2 (gpm} at 60 psi

Residential showerheads

2.5 (gpm} at BO (psi) per shower stall****

*  EPAct 1992 standard for toilets applies to both commarcial and residential models.
**  |n addition to EPAct requirements, the American Society of Mechanical Enginears standard for public lavatory faucets is 0.5 gpm at
60 psi (ASME A112.18.1-2005). This maximum has baan incorporatad into the national Uniferm Plumbing Code and the Interna-

ticnal Plumbing Code.

*** EPAct 1992 standard for toilets applies to both commarcial and residential modals.

**** Rosidential shower compartment (stall) in dwalling units: The total allowabla flow rate from all flowing showerhaads at any given
tima, including rain systams, waterfalls, bodysprays, bodyspas and jets, must be limited to the allowable showerhead flow rate as
specified above (2.5 gpm) per shower compartment, whera the floor area of the shower compartment is lass than 2,500 squara
inches. For each increment of 2,500 squara inches of floor area theraafter or part thereof, an additional showerhead with total
allowabla flow rate from all fiowing devicas equal to or kass than the allowabla flow rate as specified above must be allowed. Excep-
tion: Showears that emit recirculated nonpotable water originating from within the shower compartmant while oparating are allowad
to exceed the maximum as long as the total potable water flow does not exceed the flow rate as specified above.




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




WATER EFFICIENCY PREREQUISITE 1

Implementation Strategies:

* Flow restrictors and / or reduced flow aerators * Rainwater harvesting

* Automatic faucet sensors and metering controls » Special use pot fillers

* Low consumption flush fixtures * High efficiency faucets

» Non water fixtures * Foot pedal operated faucets

able 1. UPC and |IPC Standards for Plumbing Fixture Water Use

UPC and IPC EPA WaterSense
‘Standards Standards

Water closets (gallons per flush, gpf) 1.60 1.28
Urinals (gpf) 1.00 0.5
Showerheads (gallons per minute, gpm®) 2.50 1.5--2.0°
Public lavatory faucets and aerators (gpm**) 0.5
Private lavatory faucets and aerators (gpm**) 2.2

Fixture

Public metering lavatory faucets (gallons per metering cycle) 0.25

Kitchen and janitor sink faucets 2.20

Metering faucets (gallons per cycle) 0.25

*When measured at a flowing water pressure of 80 pounds per square inch (psi).

**When measured at a flowing water pressure of 60 pounds per square inch {psi).

= On May 22, 2008, EPA issued a notification of intent to develop a specification for high-efficiency urinals. WaterSense anticipates establishing a
maximum allowable flush volume of 0.5 gpf.

" On August 30, 2007, EPA issued a notification of intent to develop a specification for showerheads. WaterSense anticipates establishing a single
maximum flow rate between 1.5 gpm and 2.0 gmp.




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.




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




WATER EFFICIENCY CREDIT 1

Rainwater Harvesting System - Example

water collected in )
the cistern for native, climate hardy plants that naturally

irrigation during tolerate wet soils (in the garden center) and dry
soils {on the periphery]
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SCHEDULE OF PLANTING MATERIALS

BOTANICAL NAME (COMMON NAME)

SPACING

SIZE
( HEIGHT | POT SIZE)

PALMS

PHOEND{ CANARIENSIS
| CAMARY ISLAND DATE PALM )

PHOENIX DACTYLIFERA,
{ DATE PALM )

LARGE / MEDIUM TREE

AZIDRACHTA INDICA
{ NEEM TREE )

BRACHYGHITON
{BOTTLE TREE )

BAUHINLA PURPUREA,
{ PURPLE ORCHID TREE }

CALLISTEMON WIMIMALIS:
{ WEEPING BOTTLEBRUSH )

CASSIA FISTULA
{GOLDEN SHOWER )

EUCALYPTUS FICIFOLLA
{ RED - FLOWERNG GLIM )

PLUMERIA QETUSA
| WHITE FRANGIPANI }

TABEBLIA ARGENTEA
{ YELLOW TABEBUIA }

EUCHNYMUS FORTUNE] "AUREC-MARGINATA'
{ VARIGATED ELONYMUS )

CLIMBERS

ANTIGONON LEFTOPUS, PINK
{ PINK CORAL VINE }

IPOMEA PALMATA
{ RAILWAY CREEPERS )

PYROSTEGIA VENUSTA
{ FLAME VINE )

GROUNDCOVERS

= | .r'“._rﬂm:l

AERYA SANGUINOLENTA
{ BLOCDLEAF )

GAZANMIA RIGENS 'SUMNBURST
{ YELLOW CREEFING GAZANNLA |

GAZANNIA RIGENS 'SUNGLOW
{ ORAMGE CREEFING GAZANNIA |

G156 mos

LANTANA MONTEVIDENSIS
{ PURPLE TRAILING LANTANA )

MALEPHORA CROCEA
{ ICE PLANT )

ATRIPLEX SEMIBAGGATA
{ ATRIPLEX )

CATHARANTHUS ROSEUS, FURPLE
{ MADAGASCAR PURFLE PERWINKLE )

CATHARANTHUS ROSEUS, WHITE
{ MADAGASCAR WHITE PERWINKLE )




WE Credit 1: Water Efficient Landscaping

Evapotranspiration Table

ETo [in]

Project in Kuwait City — WEc1

July 12.10
Design Case Table
. . Microclim ate
Landscape Type Area Species Factor Density Factor Factor ET L IE TPWA
[SF] [Ks] [Kd] [Kmc] [gal]
Trees 2,937 |High 0.9 Low 0.5 High 1.4 0.6 | 7.62 |Drip 0.900 24,876
Shrubs 3,366 |Avg 0.5 Low 0.5 High 1.3 0.3 ] 3.93 |Drip 0.900 14,708
Groundcovers 2,770 |High 0.7 Low 0.5 High 1.2 0.4 1 5.08 |Drip 0.900 15,641
Mixed Planting 13,958 |High 0.9 Low 0.6 High 1.4 0.8 19.15 |Drip 0.900 141,869
Turfgrass 9,632 |High 0.8 Low 0.6 High 1.2 0.6 ] 6.97 |Drip 0.900 74,590
Total 32,663 Subtotal [gal] 271,685
July Greywater Harvest [gal] 271,685
DESIGN CASE Net GPW A [gal] 0
Landscape Type Area Species Factor Density Factor Mlc':rzcéltl?rate ET L TPW A
IE
[SF] [Ks] [Kd] [Kmc] [gal]
Trees 2,937 |High 0.9 Low 0.5 High 1.4 0.6 | 7.62 |Sprinkler 0.625 35,822
Shrubs 3,366 |Avg 0.5 Avg 1 High 1.3 0.7 | 7.87 |Sprinkler 0.625 42,358
Groundcovers 2,770 |Avg 0.5 Avg 1 High 1.2 0.6 | 7.26 |Sprinkler 0.625 32,176
Mixed Planting 13,013 |High 0.9 Avg 1.1 High 1.4 1.4 116.8 |Sprinkler 0.625 349,177
Turfgrass 10,577 ]|Avg 0.7 Avg 1 High 1.2 0.8 1 10.2 |Sprinkler 0.625 172,007
Total 32,663 Net GPW A [gal] 631,541

Irrigation Potable W ater Use Reduction

Narrative, Design Case

Species used are adapted to arid conditions of Kuw ait.

isolated cases on the sheltered east side of the project bounded by the parking building. Mixed planting are further

100%|

Savings on Total Water Applied = 57%

Most trees and palms are part of mixed planting, with a few isolated
ones at the west side of the project. Likewise, most shrubs and groundcover planting are part of mixed planting, except for

categorized into north, south, east and west because of the microclimate factors expected to impact on evapotranspiration
(ETo). Refer to attached PDF sheet illustrating planting design.






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.




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




WATER EFFICIENCY CREDIT 2

Calculations are based on; Occupancy types include;

« Annual generation of black water * Full Time Equivalent (FTE)
volumes from flush fixtures occupants

* Fixture and fitting water consumption rate - Transient occupants

- Estimated use by occupants * Residents

Table 4. Sample Blackwater-Generating Fixtures and Fittings and Water Consumption

Flush fixture Flow rate (gpf)

Conventional water closet 1.6

High-efficiency toilet (HET), single-flush gravity 1.28

HET, single-flush pressure assist 1.0
HET, dual flush (full-flush) 1.6
HET, dual flush (low-flush) 1.1
HET, foam flush 0.05
Non-water toilet 0.0

Conventional urinal 1.0
High-efficiency urinal (HEU) 0.5

MNonwater urinal 0.0




WATER EFFICIENCY CREDIT 2

On-site Biological Treatment of Wastewater - Example

Open Aeroblc Tanks

Waste In from
the bullding

Constructed Wetland

Anaerobic Septic Tank

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.




GUIDELINES TO ACHIEVE
- TARGET 50% LESS

LR
« 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



SUSTAINABLE WATER
CONSUMPTION STRATEGIES

 Potable Water Reduction
through High Efficiency Plumbing

e

= Low Flow Urinals 1gpf

= Dual Flush Toilets 1.6gpf
= Ultra Low Flow Lavatory Faucets 2.2gpm
= Low Flow Showers 2.5gpm
= Low Flow Kitchen Faucets 2.2gpm

= Low Flow Janitor Sink Faucets 2.2gpm

0.1gpf

1.5gpf [ 1.1gpf
0.8gpm

1.5gpm
2.2gpm
2.2gpm




TERTIARY TREATMENT

- 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).




An illustration of a Rain Harvesting System

Raln Harvest Scuppers

Raln Leader

Low Flow Flxtures

Lifting Pump.

Storage Tank

Potable Supply

slad e s e e v nmnna

'i
4y L

Prepared by Fatading f_':trr'us.ullinj_'-l LLC




GREYWATER TREATMENT

Approved by the N.S.W. Department of Health

Used to treat grey-water, bathwater, hand basin
water and washing machine water fo acceptable
Department of Health standards for re-cycle and
re-use o flush toilets, car washing, garden
imigation and even re-filing washing machines

recycled water fo house

B R T
garden and car washing

_-. greywater from bathroom and laundry
overfiow fo sewer
toilet and kitchen to sewer




Baseline Case

Fixture Type Daily Uses  Flowrate Occupants Sewage Generation
[GPF] [gal]

Water Closet (Male) 1 1.6 150 240
Water Closet (Female) 3 1.6 150 720
Urinal (Male) 2 1.0 150 300
Urinal (Female) 0 1.0 150 0
Total Daily Volume [gal] 1,260

Annual Work Days 260

TOTAL ANNUAL VOLUME [gal] 327,600




Design Case

Fixture Type Daily Uses  Flowrate Occupants Sewage Generation
[GPF] [gal]

Low-Flow Water Closet (Male) 0 1.1 150 0
Low-Flow Water Closet (Female) 3 11 150 495
Composting Toilet (Male) 1 0.0 150 0
Composting Toilet (Female) 0 0.0 150 0
Waterless Urinal (Male) 2 0.0 150 0
Waterless Urinal (Female) 0 0.0 150 0
Total Daily Volume [gal] 495

Annual Work Days 260

Annual Volume [gal] 128,700

Rainwater or Graywater Volume [gal] (36,000)

TOTAL ANNUAL VOLUME [gal] 92,700

Potable Water Savings = 71.7%







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;

Commercial Fixtures, Fittings, and Appliances

Current Baseline

Commercial toilets

1.6 gallons per flush (gpf)*
Except blow-out fixtures: 3.5 (gpf}

Commercial urinals

1.0 {gpf)

Commercial |avatory (restroom) faucets

2.2 gallons per minute (gpm) at 60 pounds per square inch
{psi), private applications only (hotel or motel guest rooms,
hospital patient rooms)

0.5 {gpm) at 60 {psiy** all others except private applications
0.25 gallons per cycle for metering faucets

Commercial prerinse spray valves
{for food service applications)

Flow rate < 1.6 {gpm)
{no pressure specified; no performance requirement)

Residential Fixtures, Fittings, and Appliances

Current Baseline

Residential toilets

1.6 (gpf)***

Residential lavatory (bathroom) faucets

Residential kitchen faucet

2.2 (gpm) at 60 psi

Residential showerheads

2.5 (gpm} at BO (psi) per shower stall****

*  EPAct 1992 standard for toilets applies to both commercial and residential models.
¥ |n addition to EPAct requirements, the American Society of Machanical Enginears standard for public lavatory faucets is 0.5 gpm at
60 psi (ASME A112.18.1-2005). This maximum has baen incorporated into the national Uniferm Plumbing Code and the Interna-

tional Plumbing Coda.

*** EPAct 1992 standard for toilets applies to both commarcial and residential modals.

**** Rasidential shower compartment (stall) in dwelling units: The total allowabla flow rate from all flowing showerhaads at any given
time, including rain systems, waterfalls, bodysprays, bodyspas and jets, must ba limited to the allowable showarhaad flow rate as
specified above (2.5 gpm) per shower compartment, where the floor area of the shower compartment is lass than 2,500 square
inches. For each incrament of 2,500 squara inches of floor area tharaafter or part thereof, an additional showerhaad with total
allowable flow rate from all flowing devices equal to or lass than the allowable flow rate as specified above must be allowed. Excep-
ticn: Showers that amit recirculated nonpetable water originating from within the shower compartmant while oparating are allowad
1o exceed the maximum as long as the total potable water flow does not exceed the flow rate as specified above.




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




WATER EFFICIENCY CREDIT 3

Implementation Strategies:

* Flow restrictors and / or reduced flow aerators * Rainwater harvesting

« Automatic faucet sensors and metering controls » Special use pot fillers

* Low consumption flush fixtures * High efficiency faucets
 Non water fixtures * Foot pedal operated faucets

able 1. UPC and |IPC Standards for Plumbing Fixture Water Use

UPC and IPC EPA WaterSense
Standards Standards

Water closets (gallons per flush, gpf) 1.60 1.28
Urinals (gpf) 1.00 0.5
Showerheads (gallons per minute, gpm®) 2.50 1.5--2.0°
Public lavatory faucets and aerators (gpm**) 0.5
Private lavatory faucets and aerators (gpm**) 2.2

Fixture

Public metering lavatory faucets (gallons per metering cycle) 0.25

Kitchen and janitor sink faucets 2.20

Metering faucets (gallons per cycle) 0.25

*When measured at a flowing water pressure of 80 pounds per square inch (psi).

**When measured at a flowing water pressure of 60 pounds per square inch (psi).

= On May 22, 2008, EPA issued a notification of intent to develop a specification for high-efficiency urinals. WaterSense anticipates establishing a
maximum allowable flush volume of 0.5 gpf.

" On August 30, 2007, EPA issued a notification of intent to develop a specification for showerheads. WaterSense anticipates establishing a single
maximum flow rate between 1.5 gpm and 2.0 gmp.




GUIDELINES TO ACHIEVE
- TARGET 50% LESS

LR
« 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



SUSTAINABLE WATER
CONSUMPTION STRATEGIES

 Potable Water Reduction
through High Efficiency Plumbing

e

= Low Flow Urinals 1gpf 0.1gpf

= Dual Flush Toilets 1.6gpf 1.5gpf [ 1.1gpf
= Ultra Low Flow Lavatory Faucets 2.2gpm 0.8gpm

= Low Flow Showers 2.5gpm 1.5gpm

= Low Flow Kitchen Faucets 2.2gpm 2.2gpm

= Low Flow Janitor Sink Faucets 2.2gpm  2.2gpm
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WATER EFFICIENT FIXTURES

Z 5 7 58 "The Retrofit Pint” 0.125 gpf Ultra Low Consumption Urinal System

25758 Series - "The Retrofit Pint"”

e Zurn One ultra low consumption urinal system
designed for optimal performance between Zurn
fixture and Zurn flush valve to save water while
exceeding Industry performance standards.

1/8 gpf [0.5 Lpf]

Over B5% water savings over standard 1.0 gpf
[4.0 Lpf] system

Pressure compensating internal flow regulator
Oversized footprint to make retrofit easy
Vitreous china

High efficiency washout flushing action

3/4" top spud

2" L.PS. outlet flange and rubber gasket with
Integral trap

14" extended rim helght for handicap compliance
when Installed at proper height

Shipping Weight: 72 Ibs.




Duofix mounting clements for wall-hung WC

Duofix elemant with UP2320, front actuation =

Duofix Special elemment with UPT00, front actuation,
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T675.508 Bath/Shower Trim Shown
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CODES AND STANDARDS
These products meet or exceed the
following codes and standards:

ANSI A 117 A

ASSE 1016

ASME Ai12484

CS5AB 125

= Showeanhsad Wit 1.500mUE. 7L fow rasinicor,

PEX {ETDFS} (R12755)

Measats the Amarican Dizsabilities

= Act Guidslines and ANSI

A117.1 Reguirements for the
physically challenged.




Fixture Energy Policy Act of 1992
Flow Requirement
Water Closets [gpf] 1.6
Urinals [gpf] 1.0
Showerheads [gpm]* 2.5
Faucets [gpm]* 2.5
Replacement Aerators [gpm]* 2.5
Metering Faucets [gal/cy] 0.25

*At flowing water pressure of 80 pounds per square inch (psi)




EXAMPLE FLUSH AND FLOW FIXTURES

AND BASELINE FLOW RATES

Flush Fixture Flowrate [GPF] | Flow Fixture Flowrate [GPM]
Conventional Water Closet 1.6 Conventional Lavatory 2.5
Low-Flow Water Closet 11 Low-Flow Lavatory 1.8
Dual-Flush Water Closet (Full-Flush) 1.6 | Ultra Low-Flow Lavatory 0.5
Dual-Flush Water Closet (Low-Flush) 0.8 | Kitchen Sink 2.5
Composting Toilet 0.0 Low-Flow Kitchen Sink 1.8
Conventional Urinal 1.0 Shower 2.5
Low-Flow Urinal 0.5 Low-Flow Shower 1.8
Non-Water Urinal 0.0




STANDARD FIXTURE USES BY OCCUPANCY

TYPE
Fixture Types FTE Student/ Retail Resident
Visitor Customer
Uses/Day

Water Closet
female 3 0.5 0.2 5
male 1 0.1 0.1 5

Urinal

female 0 0 0 n/a
male 2 0.4 0.1 n/a
Lavatory Faucet 3 0.5 0.2 5

(duration 15 sec;
12 sec with autocontrol)

Shower 0.1 0 0 1
(duration 300 sec)

T N | ' ek - ' |
nLenen I&lﬂk. non-residential 1 0 0 ny/d

(duration 15 sec)

Kitchen Sink, residential n/a n/a n/a 4
(duration 60 sec)




Table 4: 5ample Design Case Water Use Caloulation

Flush Flxture Dally Flowrate Duration Occupants Water Use
Uses [GPF] [flush] [gall
Ultra Low-Flow Water Closet [Male) 1] 0.8 1 150 L1
Ultra Low-Flow Water Closet (Female) 3 0.8 1 150 360
Composting Tollet (Male) 1 0.0 1 150 0
Composting Tollet (Female) o 0.0 1 150 0
Waterless Urinal (Male) 2 0.0 1 150 0
Waterless Urinal (Femiale) i 0.0 1 150 0
Flow Fixture Dally Flowrate Duration Oocupants Water Use
Uses [GPMm] [sec] [gall [gal]
Conventional Lavatory 3 25 12 300 450
Kitchen sink 1 25 12 300 150
Shower 0.1 25 300 300 75
Total Dally volume [gal] 1335
Annual wWork Days 260
Annual Volume [gal] 347,100
Ralnwater or Graywater volume [gal] {26,000)
TOTAL ANNUAL VOLUME [gal] 311,100

Table 5: Baseline Casze
Flush Fhxturae Dally Flowrate Duratlion Auto Controls Occupants  Water Use
Uisas [GPF] [flush] N/A [gal]
Conventional Water Closet [Male) 1 16 1 150 240
Conventicnal Water Closet (Female) 3 16 1 150 720
Conventicnal Urinal (Male) 2 1.0 1 150 300
Conventional Urinal (Female) i} 0.0 1 150 0

Flow Fixture Dal Flowrate Duratlon Occupants Water Use
Ufg [GPM] [sed] [gall [gal]

Conventional Lavatory 3 2.5 15 300 563
Kitchen sink 1 2.5 15 300 138
Shower 0.1 2.5 300 300 75
Total Dally volume [gal] 2,386
Potable Water Savings = 49.8% TOTAL ANNUAL VOLUME [gal] 620,360




DESIGN CASE
L] LREA BERVED

Cooupancy (Person) ‘Waier Uss |Gallons)

Ewalkdowrn FTEFeial |Feial Customer] il TOTAL
(5% Mak &

Customers
50%, Femala)

| 1|Common Mall Areas
Mala' Female Dizsable-d Tolksts & Jankor's Room Cual Flush ‘Wl Closat - Ful Flush [Femak| 3 4 Z AE1344

Cual Flush Waisr Closet - Low Flush (Femais) | z B

Cual Flush 'Waler Closst - Ful Flush [kak

[ ke s Uirinal (Maic)

DALY TOTAL WATER VOLUME USAGE [ Gal
Annusal Work Days
ANNUAL FLUSH FINTURE WATER LISAGE [ Gal'Yaar )

Liow-Flow Lavariory Faus i Femais) z 23080
Low- Flow Livariory Faussiat | : 0.80
1

18
Low-Fiow Shiower (Famais) 18058
Liow-Flow Showar (Mak) E 3 1 180561
Liow-Flow Janifor Sink. Faumd z A X356
DALY TOTAL WATER VOLUME USAGE [ Gal ) B,454.70
Annual Work Days
ar |

TOTAL GCCUPANTE
TOTAL ANNUAL FLUSH & FLOW FIKTURE WATER USAGE (Gallons/year)

B.T55.741.37)
GRAYWATER VOLUME RE-USE (Gallons) |

0.00
TOTAL ANNUAL DESIGH CASE WATER VOLUME CONSUMPTION (Gallons) 8,755,741.37

BASELINE CASE
SN AREA SERVED Faiure Type

Oooupaney (Person] ‘Waier Uss [Gallons)

FIE-Reiall |Retall Cusiomar|

[zl TOTAL
Cusomers

1|Common Mall Areas FLUSH AXTURE
Maila' Famale Disable-d Tolksts & Jankors Room Comendonal Wk Closet (R malks)

] ] 1155680 25000 415
Comeriimal Waksr Closet (Malk) i [ I LES106 LBl BEES
Comsrtional Lirinal [Mak] ] I I 4B145E BO0L0E SE14 55
DALY TOTAL WATER VOLUWE TSAGE T Gal'| ]

WIT W
Annual Work Days

ANNUAL FLUSH FIXTURE WATER USAGE | GalYear ) !.ﬂ'ﬂ.!ﬁ%

FLOW FIXTURE

Comsenimal Lavamy FawedFemaks)
Comsnimal Lavamory Fawedldai)
GO mal Ghowe!F emak)

GO mal Ghowe!TF emak|

Janiior Bnk Foucet

I8

X

ka

pa| pal pal pal pal
¥

DALY TOTAL WATER VOLUWE TSAGE | Gal |
Annual Work Days
ANNUAL FLOW FIXTURE WATER USAGE | GalYaear )

TOTAL OCCUPANTE
TOTAL ANHUAL FLUSH & FLOW FI{TURE WATER USAGE |Gallons.year)

I
TOTAL ANNUAL BASELINE CASE WATER YOLUME CONSUMPTION (Gallons)

Potable Water Savings — 41.3%
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GREEN BUILDING DESIGN il

& CONSTRUCTION RATING SYSTEM

NC 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

AUANEELLSITR) PREREQUISITE / CREDIT TITLE AVAILABLE

CREDIT NUMBER POINTS
WEp1 Water Use Reduction Required
WECc1 Water Efficient Landscaping 2-4

Innovative Waster Water
. 2
Technologies

WEc3 Water Use Reduction 2-4

Applicable Only
to LEED Schools

WEc?2

WEc4 Process Water Use Reduction




THE KANDALAMA HOTEL,

Dambulla - LEED Bronze; 2000

The First LEED Green Building outside USA
& the First LEED Green Hotel in the World




\Water Efriciency

ENEengy & Atmosphere

\Viaterials & ResoUurces

naoor Envirenmental Quality

nnovation| & DEsIgN Process

TOTAL POINIIS




i “r‘ rl n r“‘r ol
Sustainanle Sites:

Water Efficiency.

ENergy: & Atmospnere

Viaterials & ReSOUNCES
INAO0IT Envirenmentall Quality/

Innovation & DesIgn| Process

NIOTAL POINTS
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SlistainablerSites
WWaterEfficiency

Eneragy & Atimosphere
Viaterialsié, REesoUlCES
IndoorEnvirenmentaliQuality,

InneValieNn & DESIgN PrecESs

TOTAL POINIIS
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DUBAI=LEED Platinumg 2009
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DOHA GREEN

TRAINING WORKSHOP

Mario Seneviratne FiMechE, PEng,

LEED AP - BD+C, LEED Faculty Member
Managing Director — Green Technologies FZCO
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