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LEED Certification Process for Commercial
Buildings

* Credits are broken down by categories
— Sustainable sites
— Water Efficiency
— Energy & Atmosphere
— Materials & Resources
— Indoor Environmental Quality
— Innovation in Design



BAS and the LEED Certification Process

« Of these categories, building automation
systems can typically help to enable LEED
points:

— Water efficiency

— Energy & Atmosphere

— Indoor Environmental Quality
— Innovation in Design



LEED-NC" Point Distribution

Indoor
Environmental

Quality Sustainable
23% Sites
22%

Materials &
Resources
20%

Water
Efficiency
Energy & 8%

Atmosphere
27%

Five LEED credit categories



L E E D Version 2.1 Registered Project Checklist
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Froject Mame

City, State
Prereq 1 Erosion & Sedimentation Control Reuired
Credit 1 Site Selection 1
Credt2  Development Density 1
Credit 3 Brownfield Redevelopment % 1
Credit 41 Alternative Transportation, Fublic Transportation Access 1
Credt 4.2 Alternative Transpertation, Bicycle Storage & Changing Rooms 1
Credi 43 Alternative Transportation, Alternative Fuel Wehicles 1
Credt 4.4 Alternative Transportation, Parking Capacity and Carpooling 1
Credt 5.1 Reduced Site Disturbance, Protect or Restore Open Space 1
Credt 5.2 Reduced Site Disturbance, Development Footprint 1
Credt 61 Stormwater Management, Rate and Cluantity 1
Credt 52 Stormwater Management, Treatment 1
Credt 7.1 Landscape & Exterior Design to Reduce Heat Islands, Mon-Roof 1
Credit 7.2 Landscape & Exterior Design to Reduce Heat Islands, Roof 1
Credit & Light Pollution Reduction 1
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Water Efficiency 5 Points

Credit 1.1 Water Efficient Landscaping, Reduce by 50%
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Credit 1.2 Water Efficient Landscaping, Mo Fotable Use ar Mo [rrigation

Credit 2

Credt 3.1 Water Use Reduction, 20% Reduction
Credt 3.2 Water Use Reduction, 30% Reduction

Innovative Wastewater Techn{logies

—_— e et ot |

Energy & Atmosphere 17 Puoints

Prereq 1
Prereq 2

Fundamental Building Systems Commissioning Required
Minimum Energy Performance Required

Prereq 3

CFC Reduction in HYAC&ER Equipment Regquired

Credit 1

Optimize Energy Performance 11010

Credit 2.1
Credit 2.2
Credit 2.3

Renewable Energy, 5%
Renewable Energy, 10%
Renewable Energy, 20%

Credit 3

Credit 4

Ozone Depletion

Credit 5

Measurement & Verification

Credit &

1
1
1
Additional Commissioning 1
1
1
1

Green Power




Prere 1

Credt 1.1
Credt 1.2
Credt 1.3
Credt 2.
Credt 2.2
Credt 3.
Credt 3.2
Credt 4.
Credt 4.2
Credt 3.
Credt 3.2
Credt &

Credt 7

Storage & Collection of Recyclables

Building Reuse, Maintain /5% of Existing shel

Building Reuse, Maintain 100% of Shell

Building Reuse, Maintain 100% shell & 50% Mon-Shell
Construction Waste Management, Divert 20%

Construction Waste Management, Divert /5%

Resource Reuse, Specify 5%

Resource Reuse, apecify 10%

Recycled Content, Specify 5% (post-consumer + ¥ pnst-&dustrialj
Recycled Content, Specity 10% (post-consumer + ¥z post-industnal)
Local'Regional Materials, 20% Manufactured Locally
Local'Regional Materials, of 20% Above, 50% Harvested Locally
Rapidly Renewable Materials

Certified Wood

Reguired
1
1
1



ez

Ma

Prerecs 1 Minimum 1AQ Performance Required
Frereq 2 Environmental Tobacco Smoke (ETZ) Control Required
Credt 1 Carbon Dioxide {CO; ) Monitoring 1
Credit 2 Ventilation Effectiveness 1
Credt 3.1 Construction IACQ Management Plan, During Caonstruction 1
Credt 3.2 Construction IACQ Management Plan, Before Occupancy 1
Credt 41 Low-Emitting Materials, Adhesives & Sealants 1
Credit 4.2 Low-Emitting Materials, Paints 1
Credit 4.3 Low-Emitting Materials, Carpet 1
Credt 44 Low-Emitting Materials, Composite Wood & Agrifiber 1
Credt 3 Indoor Chemical & Pollutant Source Control 1
Credit 61 Controllability of Systems, Perimeter 1
Credt 6.2 Controllability of Systems, MNon-Perimeter 1
Credt 7.1 Thermal Comfort, Comply with ASHREAE 55-1932 1
Credt 7.2 Thermal Comfort, Permanent Maonitaring System 1
Credt 81 Daylight & Views, Daylight 75% of Spaces 1
Credt 52 Daylight & Views, “iews for 50% of Spaces 1




Innovation & Design Process 5 Paints
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Credt 1.1 Innovation in Design: Frovide Specific Title 1
Credt 1.2 Innovation in Design: Provide specific Title 1
Credt 13 Innovation in Design: Pravide specific Title “l
Credit 1.4 Innovation in Design: Pravide specific Title “l
Credt2  LEED™ Accredited Professional “l

Project Totals (pre-certification estimates) 69 Paints

Certified 26-32 poirtz - Silver 33-38 pointz  Gold 35-31 points  Platinum 52-63 points



BAS and LEED-NC Credits

e Great impact on amount of LEED points:
— Water Efficient Landscaping — 1pt

— Energy and Atmosphere points — Up to 12 pts
» Optimize Energy Performance (1-10 pts)
» Best Practice Commissioning (1 pt)
 Measurement & Verification (1 pt)

Building Automation System — Can impact

up to 40% of LEED points



BAS and LEED -NC Credits

—Indoor Environmental Quality — 6 pts
« Carbon Dioxide Monitoring (1 pt)
* Increase Ventilation Effectiveness (1 pt)
» Controllability of Systems (2 pts)
e Thermal Comfort (2 pts)

—Innovation and Design Credits — Up to 5 pts

Building Automation System — Can impact

up to 40% of LEED points



Water Efficiency
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Water Efficient Landscaping 1-2 Points Credit 1

=7

Intent

Linast or elimunate the use of potable water for landscape irngation.

Requirements & Submitials

Credic 1.1 {1 pont)

Credicr 1.2 (1 point)

Use hagh efficiency wngation technology, OF, nse captoced

rmin or recyveled site water, to rednce potable water consmoyp-

tion for irrigaticn by 50% over conventional means.

O FProvide cet sheets for high efficiency irngation equipouent.
Inclade calenlations demonstrating that potable water con-
sounption for irrigation is rednced by 50%%0.

OFR,

o Provide drswrings sand a naoratrre descroibing the o

rain system of recycled site wrater systegs
of the system highlighted. Inchgs
strating potable water comns
duced by 50%.

Use BAS here- Monitor and
control irrigation system

Use only captured rain or recy
50% % reduction (10056 total «
zite irrigation needs, OF., do

COEATion STstes.
O PFProwvide drswings and a osceab
rain system of recycled site wrates
of the system highlighted. Inclaode oix
strating that potable water used for irngation
by 10095

OFR,
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Prerequisite 1

Prerequisite 1 Fundamental Building Systems Required
Commissioning

Intent

Wenfy and enzure that fin tal building element: and systems are designed, in-

stalled and cabibrated to opetate as intended.

Requirement

Prerequizite 1.0

Technologies & Strategies

Engape a commissioning authooty and adept a commissioning plan. Include

Implement the following fondamental Dest practice commis-
slonng procedures:

-EZEHE‘E' A cornoussomng .'-I'..Lﬂll:lll?

-Review desipn intent and basis of desipn docy

-Include commissioning requirements
Iments

-Develop and utilize a conuyy

Use BAS here-Trends, reports

-Verify mstallation, fometion
mentation

-Complete 2 commnussicning re)

COITI-

missioning requirements in bid documents and task the conunissioning agent to pro-
duce a comumissioning report once commissioning acuvities are completed
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Energy and Atmosphere
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Prerequisite 2

Req Llipingl Prerequisite 2 Minimum Energy Performance

Imtemnt

Establish the mmnimum level of enerpy efficiency for the base building and systems.

Requirement

Design to meet building energy efficiency and performance as
oy ASHEAE/TESNA 20.1-1999 or the local energy
er is the more stringent

Use BAS here-Monitor minimum
energy efficiency requirements

vsiems to maximize enerpy performance.
the enerpy performance and identify the
cures. Quantify enerpy performance as com-
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Energy and Atmosphere
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Credit 1

2-10 Points Credit 1 Optimize Energy Performance

I temit

Sichiete mcpeasing levels of enecyy pecformeance above the prereguisite standard to
redoce envircnneental impacts assoclated with excessive energy nse.

Requirements
Beduoce desipn energy cost compared to e snergy oost budpet for repulated enscpy

components desezibed in the requirements of ASHBAE /IESINA Standacd 90.1-1900,
as demonstrated by a wheole bullding simmlason using the Energy Cost Badget ethod

deseribed in Section 11:
INew Buaildings Ema:u.gEu.ﬂgjzia Poanes
20%% 103 i
20%0 4

=33

&
10

tems, building envelops, service ho
= az defimed by ASHE AR,

Use BAS here-Use system to
Integrate more energy effecient
sequences. Integrate systems to
gain efficiencies

st by 20%0 F 103,
it by 30%% 1 20%%.
st by 40%% S 30%%.
efipn enersy cost by 0% 5 40%%.

Credits T.57

£

U point| Bedoce desipn energy cost by &% 7 507,
Technologies & Strategies

Dezign the bulldine envelope and building systems o mazimize energy performance
Usze a compurer simulation model o azzess the energy pecformance and identify the
most cost effectire enerpy efficiency measures. Ouantify enerpy performance as Colm-
pared o a bazeline Duilding.



What are Intelligent, Integrated Buildings?

CABA's

N Intelligent & Integrated
“‘“\: Buildings Conference

FIRE

Functionality
checks

Detector service
Fire, Life, Safety

SECURITY
Doors

PIR

Integration
Asset Location

ACCESS

Doors
Buildings
Occupancy
Feed Forward

ENERGY
Utility Monitoring
(Elect/Water/Gas/Oil)
Tenant Billing
Air/Water

Heat

Lighting

Back-up Generation

CABA

LIGHTING

Schedules
Occupancy Sensing

LIFTS
. Breakdown

Maintenance
Traffic Performance

COMMUNICATIONS
Voice/Video/Data

24/7 Monitoring
Breakdown

Plant Tuning
Conditioned Monitoring
Car Park Utilization

HVAC
Air-Handling Unit
Boilers

Pumps
| Fans

Energy Control

W ._. Variable Air Volume

Air Quality



Enterprise Load Management: Bringing the data together

/

—DSS Chart Wizard - Chart.dss

Weather forecast
- hourly avg temperature
31 days ahead

~. WEATHER SERVICE

PredictedLoadhax PredictedLoadin s Actuaslload

FPredictedLoadMean

100000 100000

==

= =

Energy monitoring
sampled once in 15’

&
[o]

Monitoring of
outdoor

avg temperature
once in 60’

07/08/0012:00 07/11/00 12:00

T A

Accurate forecasting is the
key to maximizing
cost savings

one day ahead
Consumption profile
for next year

\// Real time prices
S

Lo

Loads,Generators

Cost optimization




Automation Sequences enabling
LEED-NC Credits

* Integration has increased value when
“knowledge” Is built-in
— A cardholder automatically turns on lights and triggers

temperature control upon entering area of the building
* Integrates Security and HVAC to reduce energy costs

—Window contacts shut off/minimize mechanical cooling
to a zone when a window is open.

Building Automation System — Can impact

up to 40% of LEED points



Automation Sequences enabling
LEED-NC Credits

— Motorized blinds sequenced with lighting and HVAC
controls to optimize indoor environment conditions

* Integrates HVAC, lighting, occupancy and window status
sensing to optimize energy use and provide ultimate working
conditions

— System analyzes landscaping moisture conditions and
weather data from web-based provider to determine
need for watering landscape

» Takes advantage of Internet link set up to optimize building
performance for improving water usage efficiency also

Building Automation System — Can impact

up to 40% of LEED points



Energy and Atmosphere
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Credit 3

1 Point Credit 2 Additional Commissioning

ImEemt

“edfy and ensure that the entire building is desipned, constructed, and calibrated to
operats as intendead.

Requirement %"‘Fu

Credir 3.0 (1 point)  In addition to the Pundamental Bailding Comumissioning pre-
requisite, onplement the followny additional comumissioning
tazks:

1. Conduct a focused review of the design poor to the con-
struction docmments phase.

fuet a focwzad review of the Constooeticn Docmnents
cgpletion.

Use BAS here- comprehensive
trending and reporting to
determine systems current state
and compare to recommissioning
for future

<_review of contractor submittals of
I he above three reviews mmst be
w the designer)

NANIMEnant mranmnal

A near-warranty end or PosT

Aoject design phaszes. Task the com-
refore and after constmction docoments
ant mnst also create a recommissioning manaal
T Lie pPIoject at near-waranty end.
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Energy and Atmosphere
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Credit 5

1 Point Credit 5 Measurement & Verification

I femit

Provide for the cogoing accountability and optimiization of building energy and wa-

ter consmmption performance over time.
Requiremen
Credit 3.0 (1 pointy  Comphy with tee long term continrooos measarement of per-

formance as stated In Opton B: Methods by Technology of
the US DFOESs International Performance hleasurement and
Wedfcaton Protocol (IPLIVE) for the following:

g svstemns and controls

d vaoable motor loads

Use BAS here-Use system to
Integrate systems for metering
and sub metering purposes.

Verification is automated

oy drive (WP operation

it Tadable loads (KW tom)

momizer and heat recovery cycles

Siatic pressures and venodlation air vohimes

[ R e == = - = - 5 C
-_g .-PE-\.-_-\. P_-\.-IZ'E.-.- E-.EIE_- Ef..JE"JE'J]E'_'i ‘E_- SEEITS 301 EI'_"_'I.'I...P—
Ieqirs

-Indoor water osers and outdoor rigation systems
Technelogies & Strategies

Licdel the enerpy and water systems o predict savings. Desipn the buillding with
equipment to measore energy and water performance Diraft a Measurement &
Vedficaton Plan to apply during building operaton that compares pradicted savimngs
to those actually achiewved in the Geld.



sielel@el |ndoor Environmental Quality

Prerequisite 1

Required Prerequisite 1 Minimum 1AQ Performance

Intent

Establish mmmmum mndoor air guality (LAQ) performance to prevent the develop-

ment of ndoor air quality problems in buldings, maintaining the health and well
™ £ " L

being of the occupants. %’FF:

Prerequizite 1.0 Meet the mmimum requrements of voluntary consensus stan-
dard ASHRAE 62-1909, Ventilation for Acceptable Indoar
@ity and approved Addenda.

Requirement

Use BAS here-Use system to

determine that proper minimum
outdoor air control is implemented
according to ASHRAE standards

plation requirements of the reference stan-
n the site and locate air mtakes away from




Indoor Environmental Quality
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1 Point Credit 1 Carbon Dioxide (CO,) Monitoring

Intent

Provide capacity for indoor air quality (TAQY) monitoring to sustain long-term occu-
pant kealth and comfort.

Requirement

Credit 1.0 {1 point) Install a permanent carbon dioxide (CO, ) monitoring system
that provides feedback on space ventilation performance in a

form that affords operational adustments, AND =pecify in-

~Lagerational et point parametars that maintam mdoor car-

Use BAS here-Use system to mon itor 1'e.lz no higher than cutdoor levels by more than

: o0 at any time.

and control (as required per code) the '

CO2 levels in densely occupied

spaces and outdoor air flows

Aide monitoring sensors and mtegrate these
<ratem (BAZ).



Indoor Environmental Quality

Credit 2 Increase Ventilation Effectiveness

55

Intent

Provide for the effectve delivery and mixing of fresh air to support the health, safety,
and comfort of bullding occupants.

Requirement

Credit 2.0 (1 point) Por mechanically ventilated buildings, design ventilation svs-
tems that result in an air changs ef‘e" tiveness (E) preater :h

or equal to 0.9 as determimed by ASHEAE 120-1997. Por

naturally ventilated spaces demonstrate a distobution and lan-

nar flow pattern that immolves not less than W% of the room

or Zone ared in the directicn of air flowr for at least 93% of

0 1

Use BAS here-Use system to
determine that proper minimum
outdoor air control is
Implemented according to
ASHRAE standards

change effectiveness
ventilation strategies
o ventilaton such
Test the air chanpe




Indoor Environmental Quality

ss[wieamr] 0

Credit 6

Credit 6 Controllability of Systems 1-2 Points

Intent

FProvide a high level of indrridusl occupant control of thermal ventilation, and light-
ing systems to support optioum health, productivicy, and comfort conditions

Requirements

Credii 6.1 (1 point)] Provide a nummum of one operable window and one light-
ing control zone per 200 SF for all occupied areas within 15
feet of the permmeter wall.

Credit 6.2 (1 point) Provide controls for each individaal for airfloo, temnperature,
z : o for % of the non-perimeter, regularcly occupied

Use BAS here-Use system to

determine that proper temperature
and humidity control is provided to
occupants

erature, and Lighting
d mnderflocr HVAC



Green Credit Example: Controllability

== HVAC, Lighting, Motorized shades,
E Window Status/Control

Ii

[ |
I I ] | Router IP ‘

Fan Coils



Indoor Environmental Quality
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Credit 7

1-2 Points Credit 7 Thermal Comiort

Intent

Provide for a thermally comfortable enviromment that supports the prodoctee and
healthy performance of the buillding occupants.

Requirements

Credit 7.1 (1 point)] Comply with ASHEAE Standard 33-1992, Addenda 1995 for
thermal comfort standards inchading humidity control within
establizhed ranges per climate zone.

Credit 7.2 (1 point) Install a permanent temperature and homidity monitormg s7s-
tem confipured to provide operators control over thermal

comfort performance and effectiveness of homidification and/

‘humidification systems in the bullding.

Use BAS here-Use system to
determine that parameters are
met and allow control of comfort
by operators

ort ranges and design the bullding envelope
1fort ranges. Install and maintain 2 tempera-
the building to autcmatically adjust building
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Credit 1

1-4 Points

q Innovation & Design Process

Credit 1 Innovation in Design

Imtent

To provide design teams and projects the opportmuty o be awarded points for
exceptional performance above requirements et by the LEED Creen Building Bat-
ing System™ and/or mnovative performance in Green Bullding categories not spe-
cifically addressed by the LEED Green Building Rating System™.

Requirements

Credit 1.1 {1 pointy In writing, wsing the LEED™ Cradit Equivalence process,
identify the intent of tee proposed Innovation credit, the pro-
posed reguirement for compliance, the proposed submit-
talz to demonstrate complance, and the design approach
used to meeet the required elements.

Credit 1.Z {1 point] Sanee as Credit 1.1.

Credit 1.3 {1 point] Samee as Credit 1.1.

Credit 1.4 {1 point] Same as Credit 1.1.

Technologies & Strategies

SubstanGally exceed a LEED™ performance credit such as energy pecformance or
water efficiency. Apply strategies or measares that are not covered by LEED™ such
as acoustic performance, education of occcupants, commumity development, or Lifs-
cycle amalysis of material choices.

T



Innovation and Design

As stated in the LEED Rating Systems, the intent of Innovation in Design Credit 1 15 to provide
design teams and projects the opportunity to be awarded points for exvepfional performance above

the requirements set by the LEED Green Building Rating System and/or inwovafive performance in
green bullding categories not specifically addressed by LEED.

As a general rule of thumb, ID credits for exvepfional performance are awarded for doubling the
credit requirements and,/ or achieving the next incremental percentage threshold. For instance, an
ID credit for exemplary performance in water use reduction (WE Credit 3) would require a
mimmum of 40%: savings (20%=WE Credut 3.1; 30%=WE Credit 3.2, etc).

ID credits for imnovafive performance are awarded for comprehensive strategies which demonstrate
quantifiable environmental benefits. A representative list of innovative performance ID credits
awarded to LEED certified projects 1s outlined below.

Educational Outreach Program (IDcl.1 inqury 9-24-01)

Green Housekeeping (IDcl.1 inquiry 4-8-04)

High Volume Fly Ash (IDcl.1 inquuiry 12-6-02)

Low-Emitting Furmiture & Furnishings (AD inquiry 1-6-03; IDcl.1 inquiry 10-21-03)

Organic Landscaping / Integrated Pest Management Program (via certification submittal)




On-going Benefits of BAS for Green Buildings

 Building Automation Systems can help maintain
LEED intent through a building’s life cycle

— Weather-factored energy usage data and graphs
pinpoint building performance difference over time
— Recommissioning capabilities
— Remote diagnostics, etc.

 BAS will help set the stage for LEED-EB
Certification

— Trending and reporting capabillities to tie into
maintenance and operation of a building



Summary

Commissioning
— Use BAS

Water Efficiency
— Use BAS

Energy system performance
— Use BAS

Enhance Energy strategies
— Use BAS

Measurement and verification
— Use BAS

Innovation
— Use BAS



Use the BRAIN-BAS

CABA's
Intelligent & Integrated
“‘“\ ) Buildings Conference CABA
LIGHTING
Fl RE | Schedules
Functionality Occupancy Sensing
checks

Detector service
Fire, Life, Safety

SECURITY
Doors

PIR

Integration
Asset Location

ACCESS

Doors
Buildings
Occupancy
Feed Forward

ENERGY
Utility Monitoring
(Elect/Water/Gas/Oil)
Tenant Billing
Air/Water

Heat

Lighting

Back-up Generation

N

LIFTS

Breakdown
Maintenance
Traffic Performance

COMMUNICATIONS
Voice/Video/Data

24/7 Monitoring

Breakdown

Plant Tuning
Conditioned Monitoring
Car Park Utilization

HVAC
Air-Handling Unit
Boilers

Pumps

Fans

Energy Control
Variable Air Volume
Air Quality
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