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Overview of sustainable building credentials and certification impact
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ABOUT THE
PRESENTER

Mohamad Hachoul
MSc., B.Arch, PMP, LEED GA

Architect, PMP & FM Consultant

* More than 25 years of comprehensive experience in design,
construction, project management consultancy, and facility

management.

Earned a Master’s degree with distinction in project management

from the University of Liverpool.
* Holds a Bachelor's degree in Architecture.

» Certified Project Management Professional (PMP®) by the Project
Management Institute (PMI) in 2012.

» Certified LEED® Green Associate (LEED GA) by the Green Business
Certification Inc. (GBCI) in 2017.
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* Understand LEED philosophy and AlSoa g L EED 4audd agd

structure

« Apply sustainability concepts to projects gaobiall e dalain) aalia gadad

* Prepare for the LEED GA exam LEED GA [Loiay ala=iuy!
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L6 We shape our buildings; thereafter they shape us I3
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For the last 18 years, various versions of LEED have pushed the global green
building market forward progressively

¢} padll @L;A\ G add A LEED eLLa_a O Adlidal) O Hlaal) Craale duxnlldl]18 I &l gl (s Je
o (S LY ) daallad

with more than 93,000 registered and certified projects

Mina s Jase £ 9544 93,000 e ST o

& more than 19 billion square feet of space worldwide

Al Joa clabiall (o g0 i Jke 1,76 a5 (e ST

Reference: Guide to LEED v4.1BUILDING DESIGN AND CONSTRUCTION
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Why Green Buildings Matter? $daga ¢l padll Alal) 13l

LEED is based on the triple bottom line da) iU AZMEL sl o sia Ao | EED aaing

Environmental - Energy, water, emissions

‘;3:\,1_ il coliall adUal)

Social - Health, comfort, productivity
Slaial- Ll 5 dal )l 5 sl

Economic - Lifecycle cost reduction
Lg.ﬂ w'é‘_ - ..S“. :..~S\ -“ ~!S.~S\ ) L!"a
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IMPORTANCE OF LEED IN
THE CONSTRUCTION AND
DESIGN INDUSTRIES

Guidance for Sustainable Practices

LEED certification provides architects, engineers, and
builders with clear sustainability guidelines to
enhance environmental performance.

Compliance with Environmental Regulations

LEED helps projects comply with environmental laws,
minimizing ecological impact and promoting
responsible development.

Cost Reduction and Marketability

LEED certification contributes to lower operating
costs and boosts property market value through
sustainable features.
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Module 1: Generalities
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Leadership — (sl 1Y) 8 3L81 g 34l )
Energy — 48Ul alaiin) elis
Environmental — 4alaiul) g diud) 4laa
Design — 4aki¥) g Alall aracas

Leadership in Energy and Environmental Design
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VWHAINIS LEED?.
* Global green building rating

system

* Voluntary and third-party
verified

* Performance-based framework
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HOW, WAS LEED LEED
FOUNDED? ASSOCIATE

Origins of
LEED

Purpose

Developed by the U.S.
Green Building Council
(USGBC)

all alae Aassl 520y shai o
(USGBC) éJAY\ c«\)zﬂ\

~N

4 Create a common
standard for green
buildings
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Initiated in the late
1990s

Cligeaaill a5l 8 Ty
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Provide third-party
verification
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s

~N

J

First pilot version
released in 1998
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Encourage market-
driven sustainability
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Key Drivers

* Rising energy consumption in buildings
L;’L‘Aﬂ" aalal) el o Sl gl )Y
* Environmental impact & emissions

a5 ol il

* Lack of measurable sustainability benchmarks

Aol eldll ALE ) pdie L

Market Needs

* Distinguish real green buildings from

“greenwashing”.

3y gl ilale 3V g Aidall AalainY) Gu el

* Support informed investment decisions

* Improve building performance over lifecycle

Al 5 ygd A ‘fJAM c-\J‘ el
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LEED PHIE@SOPHY 'LEED 4eed2 o4 L
Core Principles What LEED GA Is NOT
L. Performance-based evaluation ¢ Not a building code
eV o A8 s sl 2 S Ll
L. Holistic sustainability X Not mandatory
A gads dalxia I e
| Lifecycle thinking 2{ Non-technology specific
sladl 3 )50 (8 il Badae Dl Jasi jo 8
.| Continuous improvement
il (el
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EVOLUTION OF LEED VERSIONS

L E E D

v1.0 v2.0 v3.0 v4.0 v4.l
Pilot program Structured rating Standardized Focus on performance, Market
e system 100-point scale materials, and feedback &
Lo s oLl 15 100 (o Saic transparency flexibility
Mol g el Je 3881 e 2l cilieas
aalasll G gmall cUaaSa
1998 2000-2008 2009 2013 2019

O O O O O

LEED Version Evolution Timeline

LEED <) ) ghs

vb.0

Climate action,
equity, resilience

Aaally LAl Jesl
4 g yall 5

2024-
O
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INTRODUCTION TO LEED AND THE
US GREEN BUILDING COUNCIL
(USGBC)
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VS

USGBC =

United States Green Building Council

0 USGBC is the LEED rating system
developer & education provider.

2 Does not administer exams

¢ Does not issue professional credentials

GBCI =

Green Business Certification Inc.

O GBCl is the credentialing and
certification body.

¢ Does not develop LEED rating systems

¢ Does not set credit requirements

21
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USGBC’s Vision

Buildings and communities will regenerate and sustain the health and vitality of
all life within a generation.

USGBC’s mission is to:

* Promote sustainability in the built environment
* Improve environmental performance
* Support human health and well-being

LEED GA is addressed for:

architects, engineers, landscape architects, civil engineers, contractors, facility
managers.

22
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o |
VS GBCI -
GBCI
0 USGBC develops the LEED rating O Administers exams
systems o
LEED aus dadail ) glas GLilatal) 313
O Provides education, research, and O Manages credentials
advocacy
es:ﬂ\j ﬁb_ﬂ\ eaég Calalaie YY) e

[ Drives market transformation el vy | . j-\-d‘d Sy a
toward sustainability =0 el e
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DEFINITIONS

GREEN
BUSINESS
CERTIFICATION
INC.™

Professional Building LEED
Accreditation Certification Online

Reference Rating Education
Guides Systems Programs
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Credentials cgal) Alaic Y
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'~ The most widely used green building rating system

O LEED Green Associate : : e
A foundational professional credential signifying core
competency in green building principles
O LEED AP (With specialty)* An advanced professional credential signifying expertise in
green building and a specific LEED rating system

Individuals have the option to take the exam at a Prometric Testing Center or as a remote proctored online exam

* Candidates must first pass the LEED Green Associate exam
25


https://www.usgbc.org/articles/take-your-leed-professional-credential-exam-home
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Credentials

O LEED Fellows

O LEED Green Rater

LEED Green Classroom
Professional

‘",a.g..d' J alaie Y|

have acquired significant technical knowledge and skills

Provides verification services for LEED residential projects

Gain a foundational knowledge of green building and the LEED
green building rating system in the context of a school setting

26
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Credential = = (gl Alaisy) Certificate = = 3gs
A credential is a formal professional A certificate (certification) is a formal recognition
recognition granted to an individual to verify awarded to a project, building, or organization to
their knowledge, competence, or confirm that it meets specific standards or
qualification in a specific field, typically performance requirements, based on an
earned through education, examination, and independent review and verification process.

ongoing maintenance.

el (amy il (Credential) Aigall alaicy) 3 gorhal miad amy Sie) & (Certification) salgddl
el Jlae b digall 3plagl 5 48 pal) CUlEY Canadiall dadna ol jylaay cilillie s 4l o 2SUL A b (s
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Credit = = dua Prerequisite = = () qulhiall
A credit is an optional LEED requirement that A prerequisite is a mandatory LEED
a project may pursue to earn points toward requirement that must be met for a project
LEED certification (A total of 100 points). to achieve LEED certification and does not
earn points.
OSar LEED adai 8 goldd) cllia s (Credit) wad g ks s (Prerequisite) ! 3N qullaiall
Ll ¢ gane ) bl bl s Jal (e 48iad g gl ¢ i ¥y algidl) o Jpanll diiad Gy LEED ol

(Bl 110 () 3kl ALY
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Water Sense| ENERGY ASHRAE ASHRAE ASHRAE ASHRAE "
Lizall [ dadaial

HVAC
ductwork
construction

Sl 2l julaa
Canil) Akt ¢ 5l

EQ

Environmental Program FUOE e | () o agency for Ventilation &
promoting energy-efficient . . . -

management . Lo environmental indoor air Air Filters

cvstems water-efficient  buildings and rotection l

Y products equipment P quality
e s g T by Al sl mali Al Alea ANS5 Baga s Ay el lms :
Al 5 lay) Addal ) el 5
Fall 819 olaall Igind Cilamall 5 ilsall LS 5! S ) sl ohsell X8

MR WE EA EA - WE EQ EQ

GA understands them, AP applies them

Thermal
Comfort

@)l sl

EQ

Energy
efficiency
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MUST memorize MUST understand

& Water Efficiency (WE)

 Water Closet (WC): 1.6 gpf (Baseline) .

Parking reduction:
= ) C88) e 22 Jal8
] * Preferred parking:
« Kitchen Faucet: 2.2 gpm _ clilagy) diaidie il yall
- &l 48 Lil(Carpool)
* Bicycle Facilities:
- Uhsd [ s e 4 Alal o Ca) se
e gpm= ga[_[_ons per minute * BUIldlng Density (Nonresidential):
- Floor Area / Acre of Buildable Land

* Urinal: 1.0 gpf (Baseline)

 Showerhead: 2.5 gpm
« gpf = gallons per flush

30
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MUST understand

#» Indoor Environmental Quality (EQ)

*Radon:

©ogSe b e

¢ b
*Low-Emitting Materials:

° LLQMJ\ cémbl clilan
*Ventilation:

o e aii ASHRAE 62.1
*Thermal Comfort:

o (Aushyy +5),n) ariiudl dal

MUST understand

4 Energy & Atmosphere (EA)

o ki o)y el
« e Wiy ASHRAE 90.1
« Commissioning:

o dala¥l elal Cpe gEadl

0 Alua L

“= Materials & Resources (MR)

» Construction Waste Management
* Life Cycle Thinking
* Recycled Content

LEED
GREEN

AASOCIATE

31
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LEED minimum program requirements (MPR)

LEED zabi ! i) cullhariall

O Minimum Program Requirements are a set of baseline eligibility criteria that every LEED project must
meet in order to register, pursue certification, and remain certified.

LEED 54 1o sianlly iamiill o (00 Lekind g 5 0 S 1o s o 31 Al gy g LEED gl pd o) i) O
Lgd )i g
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Each LEED Rating System Has 3 Identical MPRs
(1] Must Be in a Permanent Location on Existing Land
» Cannot be designed to move

Trailers or portable buildings are not eligible

[Z] Must Use Reasonable LEED Boundaries
Include all contiguous land associated with the project
(e.g., sidewalks, parking, stormwater treatment, landscaping)

* Must not exclude portions of the site to make certification easier
(No “gerrymandering” of boundaries)

* Gross Floor Area must exceed 2% of the project boundary

(3] Must Comply with Minimum Project Size Requirements (GFA)
« BD+C and O+M: Minimum 1,000 sq ft (93 m?)

e |ID+C: Minimum 250 sq ft (22 m?)

« ND: At least two habitable buildings; max 1,500 acres (~6 km?2)
 Homes: Must qualify as a dwelling unit under applicable codes

33
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Site Boundary vs LEED Project Boundary

¢+ Key Definitions
¢ LEED Project Boundary

Building Footprint * Portion of the site submitted for LEED certification
* Area defined by the perimeter of the building plan * Must include:
* Does NOT include pavements, landscaping, or parking o Building footprint

o All land affected by the development
Development Footprint * Cannot exclude site portions to gain unfair credit
* Total disturbed area of the site advantage
* Includes building + pavements + parking + landscaping + roads (No boundary gerrymandering)

* Represents all site alterations

Property Boundary
* Entire legal site boundary
* Includes constructed and non-constructed areas

& In multi-building developments, the LEED boundary may be a portion of the overall property —
but must follow reasonable LEED boundary rules. »
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LEED GA EXAM LEED GA g&a3s

To register for the LEED GA exam, Visit: https://www.usgbc.org/credentials

The USGBC/GBCI office is closed from Dec. 25, 2025, 1o Jan 4, 2026, and will reopen on Jan. 5, 2026,

Share your feecdback on the LEED V6 for Clies raft rating system, now through January © (TRl

= * LEED PERFORM Credentials Advocacy Membership Resources FAQs Subscribe  Signin

LEED credentials

Take your green building career to the next level.
r _— s " Ea \

\———__

Register for an exam

Southwest Library | LEED Platinum | Photo: &lames Stesnkamp Photography
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LEED GA EXAM LEED GA glaiay Sl

To register for the LEED GA exam, Visit: https://www.usgbc.org/credentials

—— * LEED PERFORM Credentials Advocacy Membership Resources FAQs
GBCI#: 0011716609
Dashboard
Exam history Exam registration
There are two ways 1o take the LEED professional credential exams: In-person at a Prometric
— L% into your account CE history testing center, or online with remate procianng.
- e -
r Eall sddress® ‘ Ry ' Please note the combined LEED Green Associate and specialty exams are only avallable In-
on.
' [ mhachoui@gmall.com| LEED prolect profile pers
\ — S Order history Exam update
Anew LEED v5 varsion of the exams will be released in 2026. Read the announcament for
USGBC board slection key exam dates.
Don't have an account? Sign up Data privacy Please note that combined and translated versions of the exams will anly be available under

rLEED—M'_———_————_’

LEED LEED Green Associate $250.00 '
GREEN 2-hour exam ‘

Available at a lest center or online
\_-—————--——-

orc’ %Q P*R LEED LEED AP O+M $550.00

AP 4-hour combined LEED Green

®
0+M Assoclate & specialty exam
ﬁ Eq 03- e Only available at a test center

AESOCIATE

® GBC
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To register for the LEED GA exam, Visit: https://www.usgbc.org/credentials

= * LEED PERFORM Credenlials Advocacy Membership Resources FAQs Subscribe  Account O
Exam registration Yous are signed in as Mohamad Al
Hachoui,
LEED Green Associate axam

Exam details:
LEED Green Associate exam

The LEED Green Associate credential denotes basic knowledgs of
gresn design, constiuction and operations, The two-hour LEED Grean Contact details

Exam name: LEED Green Associate exam

Associate exam is also a praraquisite for all the LEED AP with Malling address: SA
specialty exams. Access the LEED Grean Associite Gandidato )
Handbook for exam policies and procedures. Pricing details

Exam available at a Promelne test center or online. g e e 25000

Total: $250.00
1. Exam
2, Contact
3, Personal

4. Payment
5. Terms & Conditions

oielelalo

Total: $250.00

Gollo dashboard
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>Examination Score Report

aaa
900 LEED
Qa0 GREEN Poonam Chavan

GBCI ASSOCIATE
Score Report

GREEN BUSINESS CERTIFICATION INC. CERTIFIES THAT

HAS ATTAINED THE DESIGNATION OF

MMMMMNMMGRMMMN . =
examination performance and payment information. LEED Green Associate™

by demonstrating the knowledge and understanding of
green building practices and principles needed to

support the use of the LEED green building program.

CRERENTIAL IO

etk Lo

WAHESH RAMANG JAW

“‘w FRESIDENT & CEO, V3. SAEEN BUILBING COUNEIL
VALID THROUGH
ET - PRESIDENT & CEO, GREEN BUSINESS CERTIFICATION INC.

e A awsolw
pw%mwmmmmu j
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Next Steps

O If you're a student be sure to check that box when registering, and you test for only $100

O USGBC members test for $200 and non-members can take the test for $250

O Pay your exam fee and save the code that you get somewhere handy

O You'll then go to www.prometric.com and use that code to book your test day, time, and location

O There are no formal education or experience requirements to sit for the LEED Green Associate exam

39
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LEED GA EXAM

Exam Structure

LEED Process 16
Integrative Strategies 8
Location and Transportation /
Sustainable Sites 7/
Water Efficiency 9
Energy and Atmosphere 10
Materials and Resources 9
Indoor Environmental Quality 8

Project Surroundings and Public Outreach 11

The exam contains 15 unscored “beta” questions
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 To maintain and renew the credential, all LEED professionals must earn and report continuing education (CE)

hours within a 2-year cycle

O ALEED Green Associate must earn and report 15 CE hours (3 must be LEED-specific)

O LEED APs with specialty must earn and report 30 CE hours (6 must be LEED-specific)

You have 2-hours to take 100 multiple-choice questions. You
are tested over LEED v4 and all the LEED v4 Rating Systems

41
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LEED GA EXAM St :

The primary language for the exam is English. In the case of any discrepancies between the original

English content and the translated content or challenges made to the exams, the English content will be

used as the basis of consideration. Translation is offered solely as an aid to non-native English speakers

and is currently provided in French, Spanish, Brazilian Portuguese, Arabic, and Chinese for the LEED®

Green Associate™, LEED® BD+C and LEED O+M exams.

42
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For professionals For Buildings
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LEED VERSIONS T
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Module 2: Rating systems &
Credit categories




UNDERSTANDING THE
FUNDAMENTALS OF LEED



-
{CrarTer

FACITS ABOUI LEED

L LEED is the most widely used green
building rating system

] LEED-certified green buildings are
better-performing buildings

LLEED is designed for all building types

and phases

Gm
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O LEED BD+C - New Construction Shall) el 5 aaas O J Best rating system identification
(3aa])
O LEED ID+C - Interior fit-out £Liay) g Asall avaatl) [ . New hospital
- Lol o — BD+C
= L Adia
O LEED O+M - Existing buildings Ufji\f dt-:ju!\ a .  Office fit-out L IDsC
(Ladlal L) 13 gl
ﬂ_
P
LEED Homes / ND / Cities | 3 5all/J el O .  Existing office
LEED /NP hw”‘ fﬁsﬂ@\ 5 E - O+M
ECH HOMES LEED-ND ’ ol T
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OVERVIEW OF THE LEED
GREEN BUILDING RATING
SYSTEM

Energy Efficiency

LEED emphasizes reducing energy consumption to promote
sustainable and cost-effective building operations.

Water Savings

Water conservation is a key LEED criterion, encouraging efficient
water usage and management in buildings.

Materials Selection

LEED promotes using sustainable and environmentally friendly
building materials to reduce impact.

Indoor Environmental Quality

Improving indoor air quality and occupant comfortis a vital LEED
focus area for healthy environments.
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O LEED for Building Design and Construction (LEED
BD+C) provides a framework for building a
holistic green building
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Building Design + Construction |

LEED
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)5} (LEED BD+C) (bl sl s avanail | EED sl j35 O
JalSia yomdl iie olid

O LEED BD+C applies to most project
types, including:

« Data centers
* Healthcare

* Hospitality

* Retail

* Schools

* Warehouses and distribution centers
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Major Renovation (LEED Definition)

A project qualifies as a Major Renovation if it includes one or more of the following:
*Building envelope changes

*HVAC system changes

*Major interior changes

LEED BD+C (Building Design & Construction)
Applicable rating systems include:

L EED BD+C: New Construction

L EED BD+C: Core & Shell

L EED BD+C: Schools

L EED BD+C: Retail

L EED BD+C: Healthcare

L EED BD+C: Data Centers

L EED BD+C: Hospitality

*LEED BD+C: Warehouses & Distribution Centers
— Typically applies to buildings 9 floors and more (high-rise applicability reference).
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O LEED ID+C works as an organizational

framework to design and build interior spaces.

It's dedicated to all project types from office
spaces to coffee shops.

Interior Design + Construction

SLEED, 4akil & Ls

cile) Hall GA;'A.-ASS M LK LEED ID+C eUé-" Jexy (1
Ca c@JLLd\ akl @.A;l Uarada a5 Leald) ¢ Aol
GAM\ &) AilSall ilalia

O LEED ID+C applies to most project types, such
as retail and hospitality

Al 45 el

O LEED ID+C has options to fit every project

& 5 58a S ol @il LA LEED ID+C o jig O

LEED
GREEN
MASDCIATE
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LEED for Interior Design & Construction (ID+C)
Used for interior fit-out projects (tenant

improvements).
(1] LEED ID+C: Retail (3] LEED ID+C: Commercial Interiors
eInterior projects for: *For tenant spaces in commercial buildings
* Banks *Excludes retail and hospitality
* Restaurants *Typical examples:
* Apparel stores » Office spaces
* Electronics stores * Corporate interiors

* Big-box retail
*Focuses on retail-specific operational needs.

(2] LEED ID+C: Hospitality
*Interior spaces for:

* Hotels
*  Motels
* Inns

* Short-term lodging facilities
*May include food service.
*Designed for transitional/service industry
occupancy.
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O LEED O+M certification works for existing Aailal) labildl 5 Sl 4l LEED O+M 33l O
buildings and spaces

O LEED O+M works for all project types from
office spaces and restaurants to data centers
and schools.

3. oo s liall ¢ 5 aran aa LEED O+M ol Jaxy O
F2 ool s i) 58 e ) acUadll s 4l cilalisal

LEED O+M o
E O LEED O+M applies to most project types such
s | as schools, retail, data centers, and hospitality.

Jio il g5l alixa e LEED O+M ol 3k O

e

Operations and Maintenance
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LEED for Building Operations & * Server racks
Maintenance (O+M) « Data storage & processing
¢ Purpose (4] O+M: Warehouses & Distribution
*Applies to existing buildings Centers
*Focuses on sustainable operations and  <Existing buildings used for:
maintenance * Storage
*Covers: * Distribution

* Ongoing performance * Raw materials

* System upgrades * Self-storage

« Minor space-use changes (5) O+M: Retail

*Existing retail buildings

Rating System Adaptations *Includes:
(1] 0+M: Existing Buildings ¢ Customer service areas
*General existing building operations (showrooms)
(2] O+M: Hospitality » Storage/preparation areas
*Existing hotels, motels, inns supporting sales
*Short-term lodging (with or without food (6] O+M: Schools
service) *K-12 academic buildings
(3) O+M: Data Centers *Can include campus buildings

*Existing facilities with:
* High-density computing
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O LEED-certified green homes use less energy
and fewer resources

J8 dia LEED saled Ao Alalal) ¢) il djl.h{\ i
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LEED Homes

PROJECT NAME HERE

ORGANIZATION NAME HERE

1 . U LEED-certified green homes are healthier for
F Ia) 'j iy you and your family
o/

Bk Koy e L
a J ] .

" LEED Homes ="==g g it ot LEED 34 ol Al s, 431 0
511 9 5

: LEED for single-family and multifamily residential g i
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¢ LEED Homes: Single Family & Multifamily Low-Rise
*Single-family housing
*Multifamily housing
*1-3 habitable stories

¢ LEED Homes: Multifamily Midrise
*Multifamily residential buildings
*4-8 habitable stories above grade
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Q LEED (ND) is appropriate for new land saaall ozl HY) skt Ll Gl LEED (ND) ol 223 O
development projects

O LEED (ND) is applicable for residential uses,
nonresidential uses, or a mix

S Sl clalasinY) e LEED (ND) alas oy O
Lagie g 3o sl Sl ye clalasiny)

LEEDND

PROJECT NAME HERE

RGANIZATION NAME HERE

U LEED (ND) was engineered to inspire and
help create better, more sustainable, well-
ﬁ connected neighborhoods

IS CERTIFIED

At Ko o Eoo Lt

LEED ND : U\ ‘_As 4"1-’3\2” e Lusa g ?\'GJY LEED (ND) paled Cenia
Neighborhood Development " LL‘-’\)-‘J EOARNY )-‘S\J Joadl OSS
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¢ LEED ND: Plan
*For conceptual planning
*Master planning phase
*Can include projects under construction

¢ LEED ND: Build Project
*For completed development projects
*Applied after development is built

MEIGHBORHGOD
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O LEED for Cities and LEED for Communities advance Sa0aal Sl (Uas clealiaall g Gaall LEED zl e Hslais O
sustainable development for cities and communities il s Aaall (5 slue o dalaiual) 4l

Q LEED for Cities and Communities certification
program is aligned with the UN Sustainable
Development Goals

LEED Cities and Communities

PROJECT NAME HERE

JIRGANIZATION NAME HERE

Al Calaal aa cilaaiaall g Gaall LEED 5algd gali 38l s O
Aalaiieal) deanill saacidl)

IS CERTIFIED

o b ""‘w

LEED ND

Cities and Communities
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2.3 What happens when more than one rating system is
applicable for a project?
Most projects fit into a particular rating system, there may be cases where
a project is applicable for more than one rating system. Following
guidelines are to be used under such scenario:
e Apply 60/40 rule i.e. select the rating system, which is applicable for
60% or more the project area.

¢ The rating system which is né:z:st applicable for the project should be

selected.

Percentage of floor area appropriate
for a particular rating system
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| LEED BD+C: New Construction

LEED BD+C: Core and Shell

LEED BD+C: Schools

LEED BD+C: Retail

LEED BD+C: Healthcare

LEED BD+C: Data Centers

LEED BD+C: Hospitality

LEED BD+C: Warehouses and Distribution Centers
LEED BD+C: Homes

LEED BD+C: Multifamily Midrise

LEED ID+C: Commercial Interiors

LEED ID+C: Retail

| LEED ID+C: Hospitality

LEED O+M: Existing Buildings

LEED O+M: Data Centers

LEED O+M: Warehouses and Distribution Centers
LEED O+M: Hospitality

LEED O+M: Schools

LEED O+M: Retail

LEED ND: Plan
LEED ND: Built Project

Combination of rating
systems and building types

Homes and Multifamily Lowrise: Designed for single family homes and
multifamily buildings between one and three stories.

Multifamily Midrise: Designed for midrise multifamily buildings between
four and eight stories.
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Check Submit
Choose the Minimum Reqister the documentation
best Rating Program gist as per the
System Requirements RIS Credit
(MPRs) requirements

Define LEED Determine a Certification

Decision

Version Building Type

» Office  BD+C 1. Permanent <« LEED Online ¢ Earn points ¢ Certified: 40-49
* Retail « ID+C Location « Arc Platform *  Silver: 50-59
I(_EED Y4'“])' * Healthcare « O+M 2. Reasonable SlOltd 60_-78% 110
. * Residential * Homes Boundaries aunum: 8o
» Existing * ND 3. Comply with
* Interior Fit-out * Cities & Project Size
Communities Requirements
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LEED credit categories are thematic groups that organize LEED requirements according to specific sustainability
goals, such as energy efficiency, water conservation, and occupant health. There are 9 categories in LEED v4.1

:\.A.a.a‘j a\:mj\ hﬂ\)‘.@_h \J PR 38 dla Padaa Aalai L_Q\.l%i ééj LEED C'_il_db.m X ?‘Bﬁ :\...3.9‘9.\4‘940 Cale $aDQ LSA LEED e...\...ﬁj |t
LEED v4.1 alai 8 apsi ld 9 cllia, (readinal)

IP LT SS WE EA MR  EQ IN RP

L
;""
?{. r

. ;

Integrative Location &  Sustainable Water Energy and Materials & .Indoor | t' Regional
Process  Transportation Sites Efficiency Atmosphere  Resources Environmental 'hhovation Priority
Quality
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( Crd:déifcj )‘ L ad) Loans) (Credit Category) 4!

1 1 Alalsil) Lagidll Integrative Process (IP)

16 &S~ 8 Jal) Jilus 5 ad sall Location & Transportation (LT)

1 10 A~ 7 Laliveall a8) sall Sustainable Sites (SS)
3 11 As / olaall 3cES Water Efficiency (WE)
4 33 & 10 Ll sall g d8Ual) Energy & Atmosphere (EA)
1 13 &~ 5) 3 gall g 3 sall Materials & Resources (MR)
2 16 A~ 11 adalall Aanll saga Indoor Environmental Quality (EQ)
6 i~ 2 DS Innovation (IN)

4 S 1 a8 2 o 6V Regional Priority (RP)

LEED v4.1 — Credit Categories Matrix
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Integrative Process (IP) ALl el IP

o Early collaboration

SSaall () stadil
o Whole-systems thinking
A gai) Sl
o Energy and Water Requirement analysis Integrative

Laall 5 AU ilallaia Jala Process

Exam tips:

* |fthe question mentions early design, analysis > think IP.
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Focus: Early collaboration & informed decision-making
What to understand (GA level): I P

. Sustainability works best when addressed early (Predesign)

. Decisionsin early phases have the largest impact at the
lowest cost

. Energy and water systems should be analyzed together,
not in isolation

Typical concepts: |ntegrative

. Early energy analysis Process

. Early water analysis # Exam logic:

- Cross-disciplinary teamwork Earlier integration = better performance & lower lifecycle

cost
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Learning Objectives
*Conventional Process
*Integrative Process

*LEED / Green Building Charrette

Intent

Support high-performance, cost-effective outcomes
through:

*Early analysis

*Collaboration

*Understanding interrelationships among building
systems

9.1 Conventional Process (Linear Process)
Characteristics

*Sequential workflow

*Owner — Architect — Engineers — Contractors —
Specialists

*Disciplines work in isolation

*Limited early collaboration

Limitations

*Missed system synergies

*Late-stage problem solving

*Higher cost for design changes

*Example: Architect may design orientation/envelope
without HVAC input

9.2 Integrative Process
Characteristics
*Collaborative from early stage
*Whole-building / systems thinking
*All stakeholders involved early
*  Architect
*  Engineers
*  Contractor
*  Owner representative
*  Cost consultant
* 1AQ, HVAQC, lighting, acoustics, fire, security
specialists
Key Feature
*Team sets goals early through a Green Building
Charrette

LEED / Green Building Charrette

Definition

An intensive workshop where project team members:
*Brainstorm

*Collaborate

*Establish sustainability goals

*Align performance targets

Purpose

Set measurable goals such as:

*40% energy reduction

] ' —

| :E r A\ IJ:"‘I Ql ;lll

\por

*50% water reduction

Phases of Integrative Process
1. Discovery Phase (Pre-Design)
*Understand project requirements
*Explore system synergies
*Address budget and schedule
2. Design & Construction Phase (Schematic Design)
*Apply findings from discovery
*Whole-building approach
*Assess:
*  Orientation
* Envelope
*  Window-to-wall ratio
 Daylight
* Thermal mass
*  Water sources (rainwater, greywater,
condensate)
3. Operation & Performance Feedback (Occupancy)
*Measure performance
*Compare against goals
*Implement corrective actions
*Continuous monitoring of energy & water
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Location & Transportation (LT)  Jiil) Jilu gy a8 gall LT

o Accessto public transport

e\-’j\ dﬁ-'ﬂ dj*"ﬁl\

o Reduced vehicle dependence
el badl e alaie ) Juls

o Walkability & connectivity Location &
Ly il il Al .
A il 2 e Transportation
Exam tips:

LT focuses onreducing emissions from transportation, not site aesthetics
* Many exam questions confuse LT with SS — look for mobility and access keywords. -
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Focus: Where the project is located and how people move |
Learning Objectives LT

At the end of this chapter, candidates will have an understanding of

What to understand:

« Reduce cardependence
. Encourage access to:

o Public transportation

o Services

o Walkable environments
Typical concepts:

Urban infill

Density

Access to transit

Reduced parking demand

Sensitive land protection
High priority site

&
Surrounding density and diverse uses
Access to quality transit
Bicycle facilities

Reduced parking footprint

Green Vehicles

LEED for Neighborhood Development location

The overall objective of this credit category is to:

[ J
* Reduce the environmental impact tgryproper site selection. Locatl o n &
* Reduce the environmental impact associated with transportation. T °
ransportation

* |mprove public health by increased physical activity.

¥ Exam logic:

Projects in dense, connected areas are environmentally
preferable.

LEED

ASSOCINTE
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Land is a precious resource o0 Cpai ) sa sa ayY)
Avoid using a farmland O0Ss Uaa ) aladiial caias

Priority for previously developed iads S Buae 3 shall ol S04, 1Y)

land B XYCEQUECH [ JE L VS
Use existing infrastructure lGaise 52 ga sall Agiaill Al e 3Lty
Higher density, vertical oLl Qs g ol IS5 Ll sl 4561 6Y)
construction is preferred over low Oa ST Clalie ellging ¢l oy 2|
density, horizontal construction =l Y
Density of project with services 35an) Ay B el 3 sa g aladin) A8
within ¥2 mile radius (800m). .(»800
LEED encourages using a land (e Ay B Clead 868 e aady | EED
close to basic services (market, (..ol ¢ abiua caclan ¢ jalic) ad gl

restaurant, hospital, bank,...)

Location &
. Transportation
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Location & Transportation (LT) — Key Credit Concepts (LEED v4.1)

¢ Sensitive Land Protection
sl 5 jsall

rdagd)
o e hal Jl&Greenfields

DY) Jalil Aanl A ) a8l gall g ol i oy juzmall haliall slia) Bale ) aca

Sl
sy

odanulall ol )Y Alea

ohulin ) il gall Csins

il ALl (ol e

@ LEED 5 5khe alpe 8 oLt Jini)
S )Y S Lo

¢ High Priority Site
sl 5 _sall

¢ Surrounding Density &
Diverse Uses
sl 5S4l
3aild A ad Ay 3 philia 8 dgaiil) 3y ad
i 2K )
FEia
o el QLG yas
el e slaic ) Js
L€ 5alls A ghiall CliLuall Julis

ol AgeLain 4y o) o 3 bl ga 8 Apatil) aaa edalal) daiall s

AL
‘Brownfields (L&l 4 sla a8l 5a)
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(Disadvantaged neighborhoods)

¢ Access to Quality Transit
sl 5S4l
Ale dde J8 Jilus I J sl gond
82 gall
1 i) ¢dl)

edndnl) <l jlad) Colilani) (el

oc) gl & gli Jalss

o alatinly Ao jall dsall ) ¥ Js
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¢ Bicycle Facilities
sAalal) 5S4l
Aalinse J8 A o€ il all aladin) g
oilal Ha () 5o

¢ Reduced Parking Footprint
sdgulud) 5 Sl
G2 [ OR[N W G R
roa Sy
ol jund) e slaie )
ol Y gl
OB\:AL»J\ ‘)LEA‘\X\ a\,.m u\_a);

¢ Green Vehicles

sAoalay) 3 Sal)

Al S 5ol gt e ) Qs
14sad gad cilbad) il

olilani) Acaddig LS pall Aliada (38) 50
o5 Y (ad Gldasa

o acacarpool Akl 3 4 gl LS all

¢ LEED for Neighborhood
Development (ND) Location
sAlal) 5S4l
(rana Bzl @8l slILEED ND (335
Calaal Gl T el ISy
= b
*Smart Growth
edaaall Ayl
ool A s
BRFO Y
*) i eadl 224l JlsilUrban Sprawl)
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Location & Transportation (LT)

Important Terminologies

sImpervious Surface: Does not allow water infiltration (asphalt, concrete).
*Permeable Surface: Allows water infiltration.

*SRI (Solar Reflectance Index): Measure of roof heat reflectivity.
*Albedo: Surface reflectivity.

*Sky Glow: Brightening of night sky due to artificial lighting.

*Aquifer: Underground water-bearing formation.

*Bioswale: Vegetated channel to manage stormwater.

*Rain Garden: Landscaped depression to capture runoff.

*Eutrophication: Nutrient pollution causing algae growth in water bodies.
Light Trespass: Light falling outside intended area.

Location &
Transportation
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Sustainable Sites (SS) da dicual) 23] gal) S S
o Site protection

& sall dlea
o Heatisland reduction

Al o) dilss

o Stormwater management
JU::X}“ ol_y\ 'é‘)\dg\

Sustainable Sites
o Light pollution control

Exam tips:

* SS addresses what happens to the land before, during, and after construction.
If soil, heat, rainwater, or lighting is mentioned — think SS.
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Focus: Protecting and restoring SS

the site itself

What to understand:

* Minimize site disturbance
 Manage stormwater
 Reduce heat island effect
* Protect ecosystems
Typical concepts:

* Previously developed land
* Erosion and sediment control Sustainable Sites
« Heatisland reduction

e Light pollution reduction

¢ Exam Logic:
Minimize land disturbance, manage water resources responsibly, and protect the
environment.
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4.1 Construction Activity Pollution Prevention

(Prerequisite)

Intent

o Reduce pollution from construction activities.

Key Focus

. Soil erosion control

. Sedimentation control

C Airborne dust control

Strategies

. Follow EPA Construction General Permit (or local
equivalent).

. Install silt fences, sediment basins, stabilized
construction entrances.

. Protect stormwater systems.

. Develop and implement Erosion & Sedimentation
Control (ESC) Plan.

4.2 Site Assessment

Intent

. Assess site conditions before design.

Evaluate:

o Topography

o Hydrology

o Climate

. Vegetation

. Soils

. Human use

. Existing infrastructure

Goal

. Make informed, context-sensitive design
decisions.

4.3 Open Space & Site Development -

Protect/Restore Habitat

Intent

o Conserve natural areas.

o Restore ecological function.

o Provide outdoor space for occupants.

r: -
:ED - 11,'\1 Ql |4|

s b \ ever

o Harvest rainwater for reuse.

4.5 Heat Island Reduction

Intent

. Minimize microclimate effects on humans and
wildlife.

Causes

o Dark roofs and pavements absorb heat.

o Lack of vegetation.

Strategies

Strategies 3 High SRl roofing materials.
. Protect native/adaptive vegetation. o Vegetated roofs (green roofs).
. Restore previously developed areas with native o Shade from trees or structures.
plants. o Reduce parking footprint.
. Provide accessible open space. o Open-grid paving.
. Use vegetated areas for stormwater management. 4.6 Light Pollution Reduction
4.4 Rainwater Management Intent
Intent o Reduce sky glow.
. Reduce runoff volume and pollution. o Improve nighttime visibility.
. Mimic natural hydrology. o Protect wildlife and human health.
Strategies Strategies
o Reduce impervious surfaces. o Use full cut-off fixtures.
o Use: o Shield outdoor lighting.
o Rain gardens o Limit uplight.
o Bioswales o Use motion sensors and timers.
o Greenroofs o Comply with IES standards.
o Permeable pavements
o Retention/detention ponds s



Water Efficiency (WE) slaal) 3o ldS

Indoor water use reduction
alaal) oleal) el Julas

Outdoor water efficiency
doa Al clalall Lﬁ)ﬂ 3o leS

o Metering & monitoring
A8 yall 5 el
Exam tips:

WE focuses on reducing potable water use.

Do not confuse WE with EA — fixtures and irrigation are water, not energy.

Water Efficiency
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Focus: Reducing potable water use WE

What to understand:
Indoor water reduction is
mandatory
« Efficient fixtures reduce:

o Water use

o Energy use (hot water)
Typical concepts:
 Low-flow fixtures

 Water-efficient landscaping Water Efficiency
* Metering (conceptually)

* Exam logic:
Less potable water use = lower environmental impact.
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Learning Objectives

*Outdoor water use reduction

*Indoor water use reduction WE
*Building-level water metering

*Cooling tower water use

*Water metering

* Efficiency firstly, Reduction secondly

Key Terminologies

*Potable Water: Drinkable water.

*Blackwater: Wastewater from toilets & urinals. Water Efficiency
*Greywater: Wastewater from sinks, showers (no human waste).

*GPM (Gallons per Minute): Flow rate for faucets, showers.

*GPF (Gallons per Flush): Flush volume for toilets/urinals.

*FTE (Full-Time Equivalent): Standard occupancy calculation.

WaterSense: EPA certification for water-efficient fixtures.
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5.1 Water Efficiency — Landscaping (Outdoor Water Use)
Significance

*Landscape irrigation consumes large amounts of potable water.

Strategies
*Reduce or eliminate potable water for irrigation.
*Use:
* Native/adaptive plants
* Efficient irrigation systems
* Alternative water sources (rainwater, greywater)
5.2 Water Efficiency — Indoor
Significance
*Protect natural water resources.
*Reduce municipal water demand.
*Reduce sewage system load.
*Reduce energy use from water heating & pumping.
Key Concepts
Baseline Water Use
*Based on EPAct 1992 fixture flow rates.
*Calculated using standard occupancy (FTEs).
Design Case Water Use
*Calculated using proposed fixture flow rates.
*Compared against baseline to determine % reduction.
Required Reduction
*% reduction required (varies by rating system version).
*Indoor water reduction is often a prerequisite.

r_.f__‘ 1:"""‘}"2
LEED anssald

5.3 Cooling Tower Water Use

Strategies

*No once-through cooling.

*Use non-potable water if possible.
*Increase cycles of concentration.
*Submeter and monitor water consumption.

WE

5.4 Building-Level Water Metering & Submetering
Intent
*Track water use.
*|ldentify leaks.
*Improve performance over time.
Requirements
*Install building-level meter.
*Submeter for:

* Indoor water

* lrrigation

* Cooling towers
*Share consumption data with USGBC (typically 5 years).

Water Efficiency

Reference Standards

*EPACct 1992

*Uniform Plumbing Code

*International Plumbing Code (IPC) 86



Energy & Atmosphere (EA) Jaal) gall g 48Ual)

o Optimize energy performance
Al elal paen

o Commissioning

dabeil) ol HWiaY)

o Renewable energy
3aaaiall 4dUal)

o Refrigerant management
<la el 3l

Exam tips:

 EA is the most heavily weighted category in LEED.

Energy and
Atmosphere

 For LEED GA, focus on intent and benefits, not calculations or modeling details.
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Focus: Energy performance & emissions
(Highest weight in LEED) EA

What to understand:

Energy efficiency is the biggest environmental lever

Buildings consume large amounts of energy over their
lifecycle

Typical concepts:

Energy performance improvement Energy and

Commissioning b o Atmosphere
# Exam logic:

Renewable energy (conceptual o
gy ( P ) Better energy performance = fewer emissions & lower

Refrigerant impact reduction operating cost.
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Why Energy Matters in Buildings?
Buildings are the largest consumers of energy

Where Energy Is Used (Commercial Buildings — US Example)
1. Space Heating (largest portion)

2. Lighting

3. Cooling

4. Water Heating

5. Ventilation

6. Equipment & Plug Loads

LEED Energy Framework — Overall Structure
¢+ Credits (Optional — Earn Points)

¢ Prerequisites (Mandatory) *  Optimize Energy Performance
* Fundamental Commissioning * Enhanced Commissioning
*  Minimum Energy Performance * Building-level & Advanced Energy Metering
* Building-Level Energy Metering * Demand Response
 Fundamental Refrigerant Management * Renewable Energy

* Enhanced Refrigerant Management
* Green Power & Carbon Offsets
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EA Prerequisite: Minimum Energy Performance

O Intent
To reduce the environmental and economic harms associated with excessive energy use by
achieving a minimum level of energy efficiency for the building and its systems.

O Significance

Energy use in buildings is a major contributor to climate change
* Air pollution

* Resource depletion (fossil fuels)

* Acid rain and smog

U Strategies to Achieve Compliance
1. Proper orientation of the building:

2. Optimized Building Envelope:
3. Efficient HVAC equipment & pumping system:

4. Efficient Lighting:

5. Passive technologies:
6. Efficient Controls:

7. Cogeneration / Combined Heat and Power
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Renewable Energy — Summary

Intent EA
Reduce the environmental and economic harms associated

with fossil fuel energy by increasing the self-supply and use of

renewable energy.

1. Onsite Renewable Energy
* Generated within project boundary
« Examples:

o Solar PV
o Solar water heating Energy and
O Wlnd turbines Atmosphere

2. Green Power & Carbon Offsets
« Off-site renewable energy purchase
« Utility-based or REC-based

» Offsets conventional grid electricity
91
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Refrigerant Management 4. HFCs (e.g., R143, R407c, R410a)

Intent «Zero ODP

*Reduce stratospheric ozone depletion *Have Global Warming Potential (GWP) EA

*Support compliance with the Montreal Protocol *Widely used in modern systems

*Minimize contribution to climate change

Evolution of Refrigerants LEED Requirements (Prerequisite)

1. Natural Refrigerants New Buildings

*Air, CO2, H20, NHs, hydrocarbons « 2 No CFCs

*Pros: Low environmental impact Major Renovation

*Cons: « £ No CFCs OR

o Poor refrigerant properties (air/CO2/H20) *Phase-out CFCs before project completion

o Toxic (ammonia) Existing Buildings (O&M)

o Explosive (hydrocarbons) *No CFCs OR phase-out within 5 years Energy and

2. CFCs (e.g., R11, R12) *If replacement is not feasible:

*High Ozone Depletion Potential (ODP) o Provide third-party certification (payback >1BtmOSPhere

*Phased out under Montreal Protocol years)

3. HCFCs (e.g., R22, R123) o Reduce CFC leakage rate to <5%

*Lower ODP than CFCs o Follow EPA Clean Air Act procedures

*Still harmful

*Phase-out targeted by 2030
92
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6.4 Fundamental & Enhanced Commissioning 6.5 Building-Level & Advanced Metering
Intent (Fundamental) Intent (Building-Level) EA
*Ensure project meets Owner’s Project Requirements (OPR) *Support energy management
*Cover: |dentify additional energy-saving opportunities
* Energy *Track whole-building energy use
«  Water Intent (Advanced Metering)
* Indoor Environmental Quality (IEQ) *Track building-level AND system-level energy use
*  Durability *Enable better energy performance analysis
Intent (Enhanced) Strategies
*Further verify performance beyond fundamental requirements  *Install building-level meters for:
sImprove long-term operational performance e Electricity
Strategies + Gas
*Designate a Commissioning Authority (CxA * Chilled water
°Com?nission at minimum: 2 v ) *Advanced metering system should: Energy and
. I—!VA; systems.& controls * Provide end-use energy distribution Atmosphere
* Lighting & daylight controls * Log data hourly
* Domestic hot water systems * Monitor energy demand

 Renewable energy systems (e.g., wind, solar)

93



LEED
GREEN

-
ICHARTER sz

LEED CF{EDJ-JJ — — : i c A
=rr P | r e L:._:D ';'_w\w\‘} :ill =
CAITEGORIES
Materials & Resources (MR) Q) gall g 2 gall M R

o Lifecycle thinking

o Waste reduction
lala o) Jalas
o Environmental and Health Product Declarations .
Materials &

donall g Al il iy A8l duilad Resources
u

Exam tips:

* MR is about where materials come from, how they are used, and how they are disposed of.
* Recycling alone is not the core concept — lifecycle is.
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Focus: Lifecycle impact of materials M R

What to understand:
. Materials have impacts beyond construction:
o Extraction

- Manufacturing

o Disposal
Typical concepts: Materials &
Construction waste reduction Resources

¥ Exam logic:

Reuse & recyclin
& Reduce waste and choose materials

Lifecycle thinking with lower lifecycle impacts.
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Learning Objectives

Storage of recyclable materials
the 3Rs waste

Construction Waste Management Planning hierarchy

& Implementation

a"
Building life cycle impact reduction REUSE LA
Building product disclosure & optimization REDUCE
Environmental product declarations
2 Sourcing raw materials RECYCI—E

o Material ingredients

LEED
GREEN

MASECIATE
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fgerer:

Materials &
Resources
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Storage & Collection of Recyclables (Prerequisite)

Intent

Provide accessible recycling collection for building occupants.

Significance

Reduces landfill waste.
Supports the 3Rs: Reduce, Reuse, Recycle.

Conserves natural resources.

Strategies

Provide dedicated recycling areas.
Include common recyclables (paper, cardboard, glass, plastics, metals).

Ensure convenient access for occupants and haulers.

Materials &
Resources

97
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Construction & Demolition Waste Management
Intent

Reduce waste generated during construction and demolition.

Significance

* Diverts materials from landfills.

 Reduces environmental impacts from disposal.
 Encourages material recovery markets.

Strategies

* Develop a C&D waste management plan.
» Separate recyclable materials onsite.
 Work with certified waste haulers.

* Track diversion rates.

LEE
GREEN

AASOCIATE

Materials &
Resources
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3 Building Life-Cycle Impact Reduction

Intent M R

Encourage reuse of existing structures and reduce environmental impacts.

Significance

 Minimize embodied energy.

* Reduces extraction and manufacturing impacts.
* Avoids demolition waste.

Strategies
* Maintain existing building structure/envelope. Materials &
« Adaptive reuse. Resources

» Renovation instead of new construction.

929
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4 Materials with Recycled Content

Intent M R

Increase use of products containing recycled materials.

Significance /
* Reduces virgin material extraction. % \
» Saves energy compared to producing new materials. { y

Strategies

» Specify products with pre- and post-consumer recycled content.

* Calculate recycled content by cost or weight. Materials &
: Resources

Terminology

* Pre-consumer recycled content: Manufacturing waste reused.

* Post-consumer recycled content: Material used by consumers and recycled.

* Assembly recycled content: % of recycled material in product.
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5 Rapidly Renewable Materials
Intent
Promote materials that regenerate quickly.

Significance
 Reduces pressure on limited resources.

* Encourages agricultural-based materials.

Strategies

» Specify materials like bamboo, cork, wool, linoleum.

Terminology
* Rapidly renewable: Harvest cycle < 10 years.

LEED
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Regional Materials
Intent
Reduce transportation impacts.

Significance
* Lowers fuel use and emissions.
* Supports local economy.

Strategies

* Source materials within 100 miles (160 km).

LEED
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Certified Wood

Intent
Promote responsible forest management.

Significance

Prevents deforestation.
Protects biodiversity.

Strategies

Specify FSC-certified wood.

Terminology

FSC (Forest Stewardship Council) certification.
Chain of Custody (CoC): Tracks wood from forest to product.

LEED
GREEN
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Building Product Disclosure & Optimization
Intent

Encourage transparency and environmentally preferable materials.

Significance

* Enables informed material selection.

* Reduces lifecycle environmental impacts.
* Protects human health.

Strategies

* Use products with:
o Environmental Product Declarations (EPDs)
o Health Product Declarations (HPDs)
o Corporate Sustainability Reports (CSR)

» Select products optimized for lower impact.

Terminology

* EPD: Quantifies environmental impacts (e.g., global warming).
* HPD: Discloses chemical ingredients.

* CSR: Company sustainability reporting.

* Optimization: Selecting products with verified lower impacts.

Materials &
Resources
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Low-Emitting Materials (Related to IEQ)

Intent
Reduce indoor chemical contaminants.

Significance

Improves indoor air quality.
Protects occupant health.

Strategies

Specify low-VOC adhesives, paints, flooring, furniture.
Follow recognized standards (e.g., Green Seal, GREENGUARD).
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Useful Terminology (Must Know for Exam)
Term  Meaning |

. Energy used to extract, manufacture, and transport
Embodied Energy :
materials

Cradle-to-Gate From extraction to factory exit
Cradle-to-Site From extraction to delivery onsite
Cradle-to-Cradle Material continuously reused in closed loops

Source Reduction Reducing material use at origin
Salvaged Materials Recovered and reused materials

L5l e ek e ik Restored products Materials &
Sl ellE e len 2o desi s Responsible forest management Resources

MR
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Indoor Environmental Quality (EQ) 4ulalall 4wl 3362 EQ
o Indoor air quality
L“A;\JM ;.\}@J\ RPN
o Thermal comfort
sl casal
o Daylighting & views
w\ 3;\.@}(\
Indoor
o Acoustics .
) Environmental
U_i\:u}naj\ °
: Quality
Exam tips:

EQ is about people inside the building.
If comfort, health, or occupants are mentioned — EQ is likely the answer. 5
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Focus: Health, comfort, and productivity
What to understand:

Indoor environments affect occupants

Comfort and air quality matter
Typical concepts:

Ventilation

Indoor air quality

Thermal comfort

Daylighting (conceptual)
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EQ

Indoor
Environmental
# Exam logic: Quality

Healthier indoor environments
support well-being and productivity.
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Learning Objectives

Minimum indoor air quality performance
Environmental tobacco smoke control
Enhanced indoor air quality strategies
Low-emitting materials

|IAQ Management During Construction
Indoor air quality assessment
Thermal comfort

Interior lighting

. Daylight

10.Quality views

11.Acoustic performance

OO0ONGOLAWNRE
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What Constitutes the Indoor Environment?

O Air Quality (IAQ)
O Thermal Comfort
O Lighting Quality
L Acoustics

Why IEQ matters

1

People spend ~90% of their time indoors
Indoor air can be more polluted than outdoors
Better IEQ — higher productivity, comfort, and reduced absenteeism

Minimum Indoor Air Quality Performance (Prerequisite) Intent:
Establish minimum ventilation to protect occupant health and well-being.

Core Requirement (conceptual):

* Ventilation design must comply with ASHRAE 62.1 (ventilation standard).

Key Strategies (GA level):

* Provide required outdoor air rates

* Use heat/energy recovery to offset energy penalties

* Apply Demand-Control Ventilation (DCV) using CO2 sensors
* Monitor and manage ventilation performance

LEED anay Clie
1 =l “I |
Indoor
Environmental

Quality

# Note: Increasing ventilation improves IAQ but may increase energy use—balance via efficient systems. 0



-
(CHARTER
- DT
LEED CREDII
ANTELEC. DILC
O Heat/Energy Recovery (Concept)
* Recovers energy from exhaust air
* Pre-cools/pre-heats incoming outdoor air
* Improves efficiency while maintaining ventilation
U Demand-Control Ventilation (DCV)

Adjusts fresh air supply based on occupancy
Uses COz2 sensors to detect demand
Reduces unnecessary ventilation energy

Demand-Controlled Ventilation (DCV)

Outside _= —
Air . d

Adjust fresh-air
intake based on
occupancy

Ventilation demand
is determined by
CO2 level (ppm)

.PPoueR st

LEED
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Environmental Tobacco Smoke (ETS) Control EQ

Intent: Protect occupants from secondhand smoke.

Strategies:

* No smoking inside buildings.

 Smoking areas must be located away from entries, windows, and air intakes.
* Residential projects require compartmentalization and air sealing.

* Protects occupant health and reduces exposure risks.

Enhanced Indoor Air Quality

Intent: Improve IAQ beyond minimum standards. Indoor
Strategies: Environmental
*Entryway systems (walk-off mats). Quality

*Exhaust contaminated spaces.
*Use high-efficiency (MERV-rated) filters.
*Protect HVAC systems.
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4 Low-Emitting Materials
Intent: Reduce indoor chemical pollutants.
Applies to:
*Adhesives & sealants
*Paints & coatings
*Flooring
*Carpets
*Furniture
Key Concept: Limit VOC emissions to protect health.

5 Indoor Air Quality Management During Construction
Intent: Protect IAQ during construction/renovation.
Strategies:

*Develop IAQ Management Plan (SMACNA guidelines).

*Protect materials from contamination.
*Use MERYV filters if air handlers are running.

Indoor
Environmental
Quality
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6 Indoor Air Quality Assessment

Intent: Verify air quality before occupancy.
Options:

*Flush-out with outdoor air

*Air quality testing

Thermal Comfort

Intent: Ensure occupant comfort and productivity.

Standards:

*Comply with ASHRAE 55.
Strategies:

*Temperature and humidity control
*Individual occupant controls
*Thermal comfort survey

LEED

LEED) avss cilie
Indoor
Environmental
Quality
11



>
ICHARTER

10

LEED CREDII —— v oy en
r~ 'r'* e _|__,_r:__r:r fﬂﬁ‘lill"“l
CAIEGORIES
Interior Lighting
Intent: Provide high-quality lighting. EQ
Strategies:

*Individual lighting controls
sImprove lighting quality

*Reduce glare /D )
Daylight & Quality Views |'
Intent (Daylight): Reduce artificial lighting and connect occupants with outdoors. N ~_]
Intent (Views): Improve well-being through visual connection. S/
Strategies: T
*Optimize glazing orientation

*Shading devices Indoor
*Light shelves

*Control glare EnVironmental

Acoustic Performance Quality
Intent: Improve speech privacy, learning, and comfort.

Strategies:

*Reduce HVAC noise

*Meet sound transmission and reverberation standards
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Intent

To encourage projects to achieve exceptional or innovative performance to
benefit human and environmental health and equity. To foster LEED expertise
throughout building design, construction, and operation and collaboration
toward project priorities.

o Exemplary performance

J:LAJA c\j
o New strategies .

5 Sive Jla Innovation
Exam tips:

* Innovation rewards going beyond standard credits.
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Focus: Going beyond standard credits
What to understand:
. Innovation rewards:

- Exceptional performance

- New strategies

- Education & awareness
Typical concepts:
. Exemplary performance
. Innovative strategies

. LEED Accredited Professional (conceptually)

LEED
GREEN

by
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IN

Innovation

* Exam logic:

Innovation = doing more than the
baseline requirements. i1
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Purpose: Reward exceptional or novel sustainability strategies beyond IN
standard LEED requirements.
Ways to earn IN points:
1.Exemplary Performance
1. Exceed a credit’s threshold (e.g., higher water/energy savings than
required).
2.Pilot Credits
1. Use and help test emerging credits from the USGBC pilot library.
3.Innovative Strategy
1. Propose a quantifiable strategy not specifically addressed in LEED
(must document intent, approach, and calculations).
4.LEED AP
1. +1 point if a principal team member is a LEED AP with the project’s Innovation
specialty (max 1 point).
Key notes (exam-safe):
*Innovation credits are project-specific.
*Must clearly document compliance in LEED Online.
*Using a “new product” alone # innovation (must show measurable benefit).
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Regional Priority (RP) doantiy) 45 ¢ Y RP

Intent

To provide an incentive for the achievement of credits that
address geographically specific environmental, social equity,
and public health priorities.

o Local environmental priorities

Al Ay sl Regional Priority

Exam tips:

» Regional Priority reflects local environmental needs and varies by location.
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Focus: Local environmental priorities
What to understand:

Environmental issues differ by location

LEED rewards addressing regional concerns
Typical concepts:

Water scarcity

Energy demand

Climate-specific priorities

s Exam logic:

Same credit, different importance depending on location.
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Purpose: Encourage credits that address geographically specific RP
environmental priorities.

*Up to 4 bonus points available.

*Credits vary by location (identified via USGBC RP lookup tool).

*Based on GIS and regional environmental concerns (e.g., water

scarcity, heat, habitat loss).

Example regional priorities (varies by location):

*Renewable energy production

*Thermal comfort

*Reduced parking footprint Regional priority
*Habitat protection

*Outdoor/Indoor water reduction

#® Projects earn RP points by achieving selected priority credits for

their region.
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Key Elements of Project Surrounding & Public Outreach:

A | — .
Purpose: To inform, involve, and build support for projects, including housing 'E-‘
and infrastructure, by addressing community needs. i’f{qﬂ é‘j i

n%
Techniques: Utilizing postcards, flyers, meetings, and interactive workshops (e.g., -'j
charrettes) to engage stakeholders. LEED"ND
Strategic Partners: Engaging local community groups to foster trust, ensure Project Surrounding
& Public Outreach

diverse representation, and reach underrepresented residents.

Sustainability & Design: Focusing on walkable, mixed-use developments, and

sustainable infrastructure, such as improved sidewalks and green energy.
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LEED Scorecard 0/110

LEEDfatssicile

v INTEGRATIVE PROCESS

v LOCATION AND TRANSPORTATION

v SUSTAINABLE SITES

v WATER EFFICIENCY

v ENERGY & ATMOSPHERE

'~ MATERIALS & RESOURCES

v INDOOR ENVIRONMENTAL QUALITY

v INNOVATION

v REGIONAL PRIORITY CREDITS




Rating systems vs Credit Categories

g;et:gory BD+C ID+C 0+M LJoras ND gg'rifn %nities
P ¥, N, A A ¥, ¥,
LT V4 V4 V4 V4 vV vV
SS J A J J Y, Y,
WE J J y J y, y,
EA J Y IV J A Y
MR J J y J J A
EQ v Y, J y _ _
IN J J y y J Y
RP J J Y v J J
Legend

v/ = Fully applicable
A = Applicable with adaptations
— = Not applicable or limited
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LEED IMPACT,

. Climate Change
@ Human Health
@ water Resources

Enhance
Community,
Social Equity,

Env. Justice &
Quality of Life

Bulld a greener
economy

Reverse
contribution
to climate
change

N

What Should a

LEED Project
Accomplish?

Enhance human
health and
wellbeing

Protect and
restore water
resources

LEED
GREEN
ASSBCIATE

@ Biodversity Promote Protect

. Green Economy sustainable and biodiversity

) regenerative and ecosystem
@ community resource cycles services

. Matural Besources




CERTIFICATION PROCESS



CERTIFICATION LEVELS:
CERTIFIED, SILVER,
GOLD, PLATINUM

Four Certification Levels

Projects earn certification levels: Certified, Silver,
Gold, and Platinum based on points accumulated.

Points-Based System

Certification depends on points earned across
multiple sustainability categories, encouraging
comprehensive performance.

Platinum Level Excellence

Platinum represents the highest certification level,
awarded for exceptional sustainability achievements.

13-Mar-26
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LEVELS LEED salge cilgaos

Certified: 40-49 Silver: 50-59 Gold: 60-79 Platinum: 80+
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CERTIFIED!IN LEED? SLEED

For Projects in Progress LA a8 ay Ldiall

0 Access LEED tools and resources to support project teams
0 Use the LEED credit library to understand requirements

O Benefit from LEED education and training courses

Choose Register Earn Credits Review Certification = Performance
Tracking (Arc)
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Requirements for a Project to Achieve LEED Certification

A project must:

(1] Comply with Minimum Program Requirements (MPRs)
*Meet basic eligibility criteria of the rating system

(2] Meet All Prerequisites

*Prerequisites are mandatory

*No points are awarded for them

*|f one prerequisite is not met — no certification

(3] Earn the Minimum Required Points

*At least 40 points

Certification levels: Certified, Silver, Gold, Platinum

. l {'JlJ : 5 Jl ‘.-v.f h «\"l"' f::\ 1 Ju.‘
AL () 2 asl) Faniea
H==D)

—_—

Credit Interpretation Request (CIR)

A CIR allows project teams to request official
clarification about:

*MPRs
*Prerequisites
*Credits

*LEED requirements

Key Points:

*Submitted through LEED Online

*Addresses only one credit/prerequisite at a time
*Must be under 600 words

*No drawings/spec sheets required

*Cannot change credit requirements or thresholds
*Project-specific (for that project only)

*Fee applies (e.g., USD 220 per CIR)
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ARC PLATFORM

qu Solutions v Resources v Articles Impact About Login

Transform Every Space, Building,
and Place

Arc Scores Curront Arc Scores

1. Load anything. ( Tl Gy Wit Wadde Wi Himen Eporence
2. Score everything. Ry G
3. Certify the best. . Nhoo

LEARN MORE

- Mw A Ay ol " Ser O N O
Enorgy emissions breakdown Arc Improvement Scores
- Scope 1 Sope 3 Beilhibow T2 Lt 17 poathe momnge
5 sM MTEE
: Scoget o ! Energy 487100
MIGCE Scege 3 &
o & Water 34000
- it

i & w & Vst 56/1001
I I l l | l 4 Tianspostation g 100
(" ad it e 4 [ Dwe # Himon Experience @ 0

https://arc.gbci.org/
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EXAMPLE

LEED v4.1 Residential: Multifamily Scorecard

INDOOR ENVIRONMENTAL QUALITY

Prarequisite Minimum indoor Alr Quality Performance
Prerequisite  Combustion Venfing

Prerequisite
Prarequisite anor b Mana

Prerequisite  Environmental Tobacco Smoke Control
Prorequisite  Compartmentalization

Credit Enhanced Compartmentalization

8

INTEGRATIVE PROCESS

) B

LOCATION AND TRANSPORTATION
Credit |
Credit
Cradit
Cradit
Crodit
Crodit
Credit
Cradit
SUSTAINABLE SITES
Prerequisite.  Construction Activity Pollution Prevention
Credit Site Assessment
Protact or Restore Habitat
Open Space
Rainwator Managoment
Heat isiand Reduction
f Pollution Reduction

«

Credit No Environmental Tobacco Smoke
Credit Enhanced Indoor Alr Quality Strateales
Cradit. Low-Emitting Materials

Cradit Indoor Alr Guality Assessmant

Credit Thermal Comfort

Credit Daylight and Quality Views

Credit Acoustic Performance

INNOVATION

LN e wmAaB o oTDDDTED

g‘

Innovation
Cradit LEED Accredited Professional
m GIONAL PRICRITY
radit Prioit

s
NG TN < N = N

4 B

no
POESTENLE
PHNTS

Proroquisite  Water Use Raduction

Proroquisite  Bullding-Level Water Motaring

Crodit Water Use Reduction

Crodit Water Metoring

ENERGY AND ATMOSPHERE

Pr Fundamental Tasting and Venfication
Prerequisite  Minimum Energy Performance

Prerequisite  Energy Metering

P Fund: Refrigerant Management

Cradit Enhancad Commissioning

Credit Optimize Energy Performance

Cradit Wholo Building Energy M

Cradit

Credit

Credit

Crodit Efficiont Hot Water Distribution Systems
MATERIALS AND RESOURCES

Prerequisite  Storage and Collection of Recyclables
Prerequisite  Construction and Demolition Waste Management Planning
Crodit Bullding Life-Cycle impact Reduction

Crodit Environmentally Proferable Products

Crodit Construction and Demolition Waste Management

A nn-Fovuvofivdun

NN T T

US. Green Bimaing Counchl
S Green Buliging Council



STE PS AN D Project Registration
DOCUMENTATION REQ UIRED The projec-t must first be .registered to initiate the certification
FO R PROJ ECT CE RTl Fl CA-I—l O N process with the responsible body.

Documentation Submission

Submit detailed documentation of sustainable strategies
implemented in the project for evaluation.

Third-Party Review
An independent third party reviews the submitted documentation to

ensure compliance with certification standards.

Final Certification Decision

The certification institute makes the final decision to grant or deny
certification based on the review.




LEED GREEN ASSOCIATE
(GA): ELIGIBILITY AND
EXAM STRUCTURE

Credential Accessibility

The LEED GA credential is accessible to professionals
with a basic understanding of green building
concepts.

Exam Content

The exam focuses on fundamental LEED concepts
and green building processes without requiring prior
experience.



LEED ACCREDITED PROFESSIONAL
(AP): SPECIALIZATIONS AND
REQUIREMENTS

Specialty Exam Requirement

LEED AP credential requires passing a specialty exam
in areas like Building Design and Construction or
Operations and Maintenance.

Prerequisite GA Credential

Candidates must possess the Green Associate (GA)
credential before obtaining the LEED AP specialty
certification.

Demonstrated Expertise

The AP credential reflects deeper knowledge and
expertise in sustainable building practices and
operations.



DIFFERENCES BETWEEN
GA AND AP
CREDENTIALS

GA Credential Overview

GA holders possess broad understanding of LEED,
ideal for supporting project roles and general
knowledge.

AP Credential Expertise

AP holders have deep, specialized expertise to lead
and manage LEED certification projects effectively.
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Module 3: LEED GA Exam Digest

2 hrs
100 (MCQ)

85% (170/200)
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LEED GA Exam Structure

LEED® Process (16 Questions)

e Organization fundamentals (e.g. mission/vision; non-profit; role of USGBC®/GBCI)

e Structure of LEED rating systems (e.g., credit categories, prerequisites, credits and/or Minimum Program
Requirements for LEED Certification)

e Scope of each LEED rating system (e.g., rating system selection; rating system families [BD+C, ID+C, O+M, ND,
Homes])

e | EED development process (e.g., consensus-based; stakeholder and volunteer involvement; rating system
updates/evolution)

e Credit categories (e.g., goals and objectives of each [LT, SS, WE, EA, MR, EQ, IN, RP]; synergies)

e Impact categories (e.g. what should a LEED project accomplish?)

e | EED certification process (e.g. certification levels [Certified, Silver, Gold, Platinum]; LEED Scorecard; 3rd party
verification; role of documentation submission; LEED Interpretations; Addenda; awareness of different system versions
[e.g., LEED Online]) Components of LEED Online and Project Registration

e Other rating systems - (e.g., in general, what other rating systems are out there?)

Integrative Strategies (8 Questions)

e Integrative process (e.g., early analysis of the interrelationships among systems; systems thinking; charettes)

e Integrative project team members (e.g., architect, engineer, landscape architect, civil engineer, contractor, facility

manager, etc.)

e Standards that support LEED (e.g., breadth not depth of American Society of Heating, Refrigeration and Air-conditioning
Engineers [ASHRAE]; Sheet Metal and Air Conditioning Contractors National Association [SMACNA] guidelines; Green

Seal, ENERGY STAR®, HERs, Reference Standards listed in ACPs, etc.) 13
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LEED GA Exam Structure

Location and Transportation (7 Questions)

e Site selection (e.g. targeting sites in previously developed and brownfields/high-priority designation area,
avoiding sensitive habitat, located in areas with existing infrastructure and nearby uses, reduction in parking
footprint)

e Alternative transportation (e.g., type, access, and quality; infrastructure and design)

Sustainable Sites (7 Questions)

e Site assessment (e.g., environmental assessment, human impact)

e Site design and development (e.g., construction activity pollution prevention; habitat conservation and
restoration; exterior open space; rainwater management; exterior lighting; heat island reduction)

Water Efficiency (9 Questions)

e Outdoor water use (e.g., use of graywater/rainwater in irrigation; use of native and adaptive species)

e Indoor water use (e.g., concepts of low flow/waterless fixtures; water-efficient appliances; types and quality)

e \Water performance management (e.g., measurement and monitoring)
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LEED GA Exam Structure
Energy and Atmosphere (10 Questions)

e Building loads (e.g., building components, space usage [private office; individual space; shared multi-occupant
spaces])

e Energy efficiency (e.g., basic concepts of design, operational energy efficiency, commissioning, energy auditing)

e Alternative and renewable energy practices (e.g., demand response, renewable energy, green power, carbon offsets)
e Energy performance management (e.g., energy use measurement and monitoring; building automation
controls/advanced energy metering; operations and management; benchmarking; ENERGY STAR®)e Environmental
concerns (e.g., sources and energy resources; greenhouse gases; global warming potential; resource depletion; ozone
depletion)

Materials and Resources (9 Questions)

e Reuse (e.g., building reuse, material reuse, interior reuse, furniture reuse)

e Life-cycle impacts (e.g., concept of life-cycle assessment; material attributes; human and ecological health
impacts; design for flexibility)

e Waste (e.g., construction and demolition; maintenance and renovation; operations and ongoing; waste
management plan)

e Purchasing and declarations (e.g., purchasing policies and plans; environmental preferable purchasing (EPP);
building product disclosure and optimization [i.e., raw materials sourcing; material ingredients; environmental
product disclosure])
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LEED GA Exam Structure

Indoor Environmental Quality (8 Questions)

e Indoor air quality (e.g., ventilation levels; tobacco smoke control; management of and improvements to indoor
air quality; low-emitting materials; green cleaning)

e Lighting (e.g., electric lighting quality, daylight)

e Sound (e.g., acoustics)

e Occupant comfort, health, and satisfaction (e.g., controllability of systems, thermal comfort design, quality of
views, assessment/survey)

Project Surroundings and Public Outreach (11 Questions)

e Environmental impacts of the built environment (e.g., energy and resource use inconventional buildings;
necessity of green buildings; environmental externalities; triple bottom line)

e Codes (e.g., relationship between LEED® and codes [building, plumbing, electrical, mechanical, fire
protection]; green building codes)

e Values of sustainable design (e.g., energy savings over time; healthier occupants; money-saving incentives;
costs [hard costs, soft costs]; life-cycle)

e Regional design (e.qg., regional green design and construction measures as appropriate, regional emphasis
should be placed in Sustainable Sites and Materials & Resources)
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1. What does LEED stand for?

A. Leadership in Energy and Environmental Development
B. Leadership in Environmental Engineering and Design
C. Leadership in Energy and Environmental Design

D. Leadership for Energy Efficiency and Design
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2. Which organization develops the LEED rating systems?

A. GBCI
B. EPA
C. ASHRAE

D. USGBC
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3. Who is responsible for reviewing projects and awarding

LEED certification?

A. USGBC
B. GBCI
C. EPA

D. WorldGBC
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4. What is the maximum total number of points available in

LEED v4 / v4.1?

A. 100
B. 105
C. 110

D.112
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5. Which of the following best describes a LEED Credit?

A. A mandatory requirement
B. A professional qualification
C. A certification level

D. An optional requirement that earns points
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6. What happens if a project fails to meet a prerequisite?

A. It earns fewer points
B. It can still be certified
C. It earns Innovation points

D. It cannot achieve LEED certification
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7. Which LEED credit category has the highest point

weighting?

A. Water Efficiency (WE)
B. Indoor Environmental Quality (EQ)
C. Materials & Resources (MR)

D. Energy & Atmosphere (EA)
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8. What is the baseline water use for a water closet (WC)

in LEED?

A. 1.28 gpf
B. 1.6 gpf
C. 2.2 gpf

D. 0.5 gpm
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9. Which step must occur before a project can be registered

in LEED Online?

A. Credit documentation
B. Certification review
C. Meeting Minimum Program Requirements (MPRSs)

D. Final scorecard approval
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10. Which statement best describes the Integrative Process (IP)?

A. A construction phase activity
B. A method for reducing costs only
C. Early collaboration and analysis to improve overall building performance

D. A requirement for commissioning systems
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11. What is the baseline flush rate for a urinal in LEED?

A. 0.5 gpm
B. 1.28 gpf
C. 1.0 gpf

D. 2.5 gpm



b Leep B
{CrarTer

12. Which fixture is measured in gallons per minute (gpm)?

A. Water closet
B. Urinal

C. Lavatory faucet

D. Toilet
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13. Reducing parking capacity helps earn credits under which category?

A.SS
B. EA
C.LT

D. MR
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14. Preferred parking spaces are commonly provided for which of the

following?

A. Construction vehicles
B. Emergency vehicles
C. Low-emitting and fuel-efficient vehicles

D. Visitors only
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15. Building density for nonresidential projects is measured as:

A. Units per hectare
B. Population per site
C. Parking spaces per acre

D. Floor area per acre of buildable land
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16. Which standard is referenced for ventilation requirements in LEED?

A. ASHRAE 90.1
B. ASHRAE 62.1
C.1S0 14001

D. ENERGY STAR
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17. Radon is best described as:

A. A volatile organic compound
B. A construction material
C. A naturally occurring radioactive gas

D. A greenhouse gas
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18. What is the primary purpose of commissioning?

A. Reduce construction cost
B. Maintain systems
C. Verify systems operate as intended

D. Replace equipment
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19. What happens if a prerequisite is not met?

A. Fewer points are awarded
B. Innovation points can compensate
C. The project cannot be certified

D. Only Silver level is allowed
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20. Which strategy supports carpooling in LEED?

A. Increasing parking capacity
B. Free parking for all users
C. Providing preferred parking for carpool vehicles

D. Adding more driveways



THANK YOU

SAMPLE FOOTER TEXT
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