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2. LGBC Disclaimer

2.1.1.1 Interpretation and Definitions
A. Interpretation
The words of which the initial letter is capitalized have meanings defined under the following
conditions. The following definitions shall have the same meaning regardless of whether they
appear in singular or in plural.
B. Definitions
For the purposes of this Disclaimer:
e LGBC (referred to as either “the Organization”, "We", "Us" or "Our" in this Disclaimer)
refers to Lebanon Green Building Council, Lebanon.
e Service refers to the Website and / or Guideline.
e You means the individual accessing the Service, or the company, or other legal entity on
behalf of which such individual is accessing or using the Service, as applicable.
¢ Guideline refers to the ARZ 2.0 GUIDELINE for Sustainable New & Existing Buildings.
e Website refers to ARZ 2.0 GBRS, accessible from https://arzrating.com

2.1.1.2 Disclaimer

The information contained on the Service is for general information purposes only.

The LGBC assumes no responsibility for errors or omissions in the contents of the Service.

In no event shall the LGBC be liable for any special, direct, indirect, consequential, or
incidental damages or any damages whatsoever, whether in an action of contract, negligence
or other tort, arising out of or in connection with the use of the Service or the contents of the
Service. The LGBC reserves the right to make additions, deletions, or modifications to the
contents on the Service at any time without prior notice. This Disclaimer has been created
with the help of the Free Disclaimer Generator.

The LGBC does not warrant that the Service is free of viruses or other harmful components.

2.1.1.3 External Links Disclaimer

The Service may contain links to external websites that are not provided or maintained by or
in any way affiliated with the LGBC.

Please note that the LGBC does not guarantee the accuracy, relevance, timeliness, or
completeness of any information on these external websites.
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2.1.1.4 Errors and Omissions Disclaimer

The information given by the Service is for general guidance on matters of interest only. Even
if the LGBC takes every precaution to insure that the content of the Service is both current
and accurate, errors can occur. Plus, given the changing nature of laws, rules and regulations,
there may be delays, omissions or inaccuracies in the information contained on the Service.
The LGBC is not responsible for any errors or omissions, or for the results obtained from the
use of this information.

2.1.1.5 Fair Use Disclaimer

The LGBC may use copyrighted material, which has not always been specifically authorized by
the copyright owner. The LGBC is making such material available for criticism, comment, news
reporting, teaching, scholarship, or research.

The LGBC believes this constitutes a "fair use" of any such copyrighted material as provided
for in section 107 of the United States Copyright law.

If You wish to use copyrighted material from the Service for your own purposes that go
beyond fair use, You must obtain permission from the copyright owner.

2.1.1.6 Views Expressed Disclaimer

The Service may contain views and opinions, which are those of the authors and do not
necessarily reflect the official policy or position of any other author, agency, organization,
employer or company, including the LGBC.

Comments published by users are their sole responsibility and the users will take full
responsibility, liability and blame for any libel or litigation that results from something written
in or as a direct result of something written in a comment. The LGBC is not liable for any
comment published by users and reserves the right to delete any comment for any reason
whatsoever.

2.1.1.7 No Responsibility Disclaimer

The information on the Service is provided with the understanding that the LGBC is not herein
engaged in rendering legal, accounting, tax, or other professional advice and services. As such,
it should not be used as a substitute for consultation with professional accounting, tax, legal
or other competent advisers.

In no event shall the LGBC or its suppliers be liable for any special, incidental, indirect, or
consequential damages whatsoever arising out of or in connection with your access or use or
inability to access or use the Service.
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2.1.1.8 "Use at Your Own Risk" Disclaimer

Allinformation in the Service is provided "as is", with no guarantee of completeness, accuracy,
timeliness or of the results obtained from the use of this information, and without warranty
of any kind, express or implied, including, but not limited to warranties of performance,
merchantability and fitness for a particular purpose.

The LGBC will not be liable to You or anyone else for any decision made or action taken in
reliance on the information given by the Service or for any consequential, special or similar
damages, even if advised of the possibility of such damages.

2.1.1.9 Contact Us
If you have any questions about this Disclaimer, You can contact Us:
e By email: info@lebanon-gbc.org
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3. Copyright

Copyright © 2022 Lebanon Green Building Council

The information found in this publication cannot be reproduced without the prior written
authorization of the UNDP and LGBC. It can in no circumstances be reproduced under a
different title and/or authorship except if the authors wish jointly to update it.

Approval from UNDP or LGBC should be acquired prior to such updates. However, this
publication is available in its current format to all users and can be printed for non-profit
purposes, such as teaching, research, and public education purposes, provided that none of
the information is altered or modified.

For more information info@lebanon-gbc.org
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5. Introduction

ARZ 2.0 GBRS (Green Building Rating System) is a comprehensive assessment tool that
quantifies the performance of buildings.

Whether your building sector is Residential, Office, Hotel, Hospital, Mall, Educational Facility
or Mixed use, ARZ 2.0 GBRS offers bankable reports that evaluate how much economy in
natural resources (i.e. energy, water, etc.) your project is contributing to the planet during its
life cycle whether in design, construction or operation phase.

ARZ 2.0 GBRS offers trustworthy reports to enhance the CSR (Corporate Social Responsibility)
of a business.

ARZ 2.0 GBRS is a friendly tutorial and a guide for the Architects and Engineers to optimize
their design procedures. It is a one-stop source for Architecture and Engineering students to
gain experience and raise their projects’ level.

ARZ 2.0 GBRS can act as a TPA (Third Party Assessor) for a fair and impartial building project
evaluation.

Section 6 of this guideline presents the ARZ 2.0 GBRS (Green Building Rating System).
Section 7 explains the requirements of the Site Module.

Section 8 explains the requirements of the Materials Module.

Section 9 explains the requirements of the Water Module.

Section 10 explains the requirements of the Wellness Module.

Section 11 explains the requirements of the Energy Module.

Download a free copy of this guideline from
Sign up to ARZ 2.0 GBRS platform through
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6. ARZ 2.0 Green Building Rating System

6.1 ARZ 2.0 GBRS Product vision

The LGBC product ARZ 2.0 GBRS (Green Building Rating System) aims to promote ‘Sustainable
living in a sustainable environment’.

6.2 ARZ 2.0 GBRS Motto

BUILDING A GREENER TOMORROW
Green Buildings - Smart Cities - Healthy Communities

6.3 ARZ 2.0 GBRS Product mission

The LGBC product ARZ 2.0 GBRS purpose is to help community individuals:

- To understand the basic requirements for a sustainable living in a sustainable
environment using multiple means of communication.

- To give guidelines for a proper building design that responds to above basic
requirements.

- Togive guidelines how to construct above building respecting the basic requirements.
- To assure safety and healthy space for the people who occupy the building.

- To propose objective metrics to evaluate how much the building responds to
sustainability requirements.

To help understand, design, construct, occupy and evaluate building sustainability through

the five elements of Nature:

1%t element: Cosmos, Ether or Space. Building should be harmoniously integrated in its
environment, minimize its impact and make use of the different cycles of Nature.

2" element: Earth. Building should optimize the use of raw materials, support product
regeneration and circular economy.

3" element: Water. Building should strive to preserve this precious resource through
many recycling technologies.

4t element: Fire. Building should target net-zero energy status through implementation
of energy conservation, energy efficient and renewable energy systems.

5t element: Air. Building should preserve the occupant’s wellbeing, providing a healthy
environment to work and live.
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6.4 ARZ 2.0 GBRS Product philosophy

lebanon green building council
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ARZ 2.0 GBRS is a comprehensive tool that educates users on how to seek living in a

sustainable environment. Notably, it raises awareness about circular economy principles as

well as many technologies that have positive impact on clean energy transition; whether by

applying energy efficiency measures or by relying on renewable energy sources.

In this context, ARZ 2.0 GBRS will help:
1- Increase the demand for Green solutions, hence related jobs (i.e. in EE, RE, etc.).

2- Decrease the primary energy demand in fossil fuel; hence reduce the financial and

economic burden on both macro and micro levels.

3- Facilitate access to several financial mechanisms once the building obtains an official

rating.

4- Create a platform where different green technologies enterprises and organizations
can discuss, meet and develop linkages among them.

6.5 ARZ 2.0 GBRS Methodology

To boost respecting the five elements of Nature, a set of less than 120 criteria will describe
the requirements for new (both design and construction phases) and existing buildings among

six sectors: residential, office, hotel, hospital, mall and educational facility.

That makes the equivalent of 18 different applications (i.e. new office in design phase, existing

hotel, etc.), which have dedicated requirements for each criterion.

When a project is composed of a mixed use, each application will be treated separately.

Building project

New-design

Residential
Office
Hotel
Hospital
Mall New-construction
Educational facility

Mixed Use

Existing

Figure 1. The 18 building applications

<120 criteria

< 120 criteria

<120 criteria
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Five modules (site, materials, water, wellness and energy) representing the five elements of
Nature, as described in Table 1 will help evaluate each application. The latter grade is a
weighted average of the five modules grades. The weighted average depends on the
application. The bigger the weight is, the more important the module is for a specific kind of
building application.

Table 1. Nature element vs Module name
Nature element name Module name

1t element: Cosmos, Ether or Space | Site

2" element: Earth Materials
3 element: Water Water
4th element: Fire Energy
5% element: Air Wellness

A module listed in Table 1 is subdivided into several families gathering a group of relevant
criteria. There will be no more than 120 criteria per building status (existing, new-design, new-
construction) spread among the five modules to describe the design, the construction and the
functionalities of each type of the defined 18 kinds of building applications. Depending on the
latter, the module grade will be a weighted average of the criteria grades that it contains.

The criterion grade is a function of multiple parameters which values are data-entry based.
The number of parameters easily reaches 50 for one criterion. Each data-entry is subject to
predefined conditions: a) a numerical entry belongs to a specific interval; b) an alphanumeric
entry belongs to a specific set of values (i.e. as many as 20 different values for one entry).

In case the user requires a certified rating for the building, he/she should be able to prove
that all the parameters are correct. An assessor, certified by LGBC, will review the presented
documentation then produce the certified rating. Should the user fail to submit the
documentation, or simply doesn’t want a certificate, he/she will still be able to get a free
online rating.

Whether the user chooses an online rating or a certified rating, he/she can generate a report
that shows all the earned criteria grades, the modules and the building grades. On top of that,
it will provide suggestions for those who wish to increase their building rating level.

For the sake of consistency, the development of ARZ 2.0 GBRS followed a specific sequence:
According to the building application (one of 18 aforementioned options):
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1- Describe the criteria per module.

2- Grade each criterion per module.

3- Weigh each criterion in the module.

4- Grade each module, considering the covered criteria grades and weights.

5- Weigh each module, considering the building application.

6- Grade the building, considering the modules grades and weights.

7- Compute the Building Rating Grade, which is the minimum value between the above
Building Grade from one side, and from the other side, the sum of 20 + the minimum
of the five modules grades.

8- Rate the building.

Building rating levels are described in Table 2.

Table 2. Building Rating Grade vs Building Rating

Building Rating Grade | Building Rating
00 to 49 Uncertified
50to 59 Certified
60 to 69 Bronze
70to 79 Silver
80 to 89 Gold
90 to 100 Platinum

6.6 ‘Hire an Expert’ Process description

Stakeholders might not have enough time or expertise in order to have a reliable ARZ 2.0
rating. They have the possibility to ask for the help of expert(s) to enter correct data and
upload the needed documentation in view to have an online rating then apply for a certified
ARZ 2.0 rating from LGBC.

When choosing the option ‘Hire an Expert’ from the portal, stakeholders will be directed to a
page where certified experts are listed. The list contains photos of the experts, under which
this information is displayed:
- Salutation, First name, Last name
- Main relevant occupation
- Expert in the following Modules: (tick what applies) All, Site, Materials, Water,
Wellness, Energy
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By clicking on the photo, stakeholders are redirected to a page specific to the expert where
more information is displayed. i.e. email (hyperlinked with the option of choosing pre-set
subjects), mobile, short bio, CV (by downloading a pdf file). A sample contract will also be
available for the user to download.

6.7 Expert’s fees

The contractual relation between the stakeholder and the expert(s) is specific to the project
under evaluation and the related workload incurred. It is up to these two parties to agree on
the fees, taking into consideration the prevailing complexities.

The stakeholder would hire one expert for the whole project or several experts, one for
specific criteria / module. In all cases, a minimum charge of four criteria is applicable.

That being said, LGBC suggests the below scheme for a typical building up to 2,500m? of total
built-up area.

Table 3. Suggested Expert’s fees as on July 12, 2022

Description Suggested fees (LBP)
Per criterion (minimum charge applies) 750,000
Minimum charge 3,000,000
Site module 8,000,000
Materials module 5,000,000
Water module 5,000,000
Wellness module 8,000,000
Energy module 10,000,000
Whole project 30,000,000
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6.8 ‘ARZ 2.0 GBRS Certification’ Process description

Getting an official ARZ 2.0 rating of a building, or simply, certification is the ultimate step of a

project assessment as a green, eco-friendly, economic and healthy building to live in, work in

or visit.

Follow these steps in order to have your project ARZ 2.0 GBRS certified:

1-

Sign up/in to ARZ 2.0 web portal,

Create a new project then enter the related data into all the possible criteria pages.
Get an ‘Online Evaluation’.

Click on ‘Do Better’ button to know how to improve your rating until you are satisfied
with your online assessment.

In case you did not upload yet the required submittals, go to the ‘Attachments’ tab to
complete this step to be entitled for an official review by an assessor accredited by
LGBC. to visit ARZ 2.0 accredited assessors list.

Click on ‘Submit for Assessment’ for an official ARZ 2.0 GBRS rating. The portal will
check whether all the criteria are marked as ‘Done’ and the attachments uploaded
before moving forward.

Once the submittal is accepted, you will be able to view your project, but editing will
be impossible. Nevertheless cloning your submitted project is allowed.

Then, LGBC will contact you to appoint the assessor and instruct how to pay the fees.
Note that ARZ 2.0 GBRS assessor shall not have any common interest with the project’s
team. On the contrary, this is not the case for any appointed expert who is considered
as part of the project’s team.
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6.9 LGBC Assessment’s fees

The contractual relations between the stakeholder, the LGBC and ARZ 2.0 assessor are specific
to the project under evaluation. The contracts define the rights and obligations of each party.

The assessment fees are defined hereafter, they vary according to the building status that the
procedure begins with. These fees are directly paid to LGBC that will be in charge to settle the

assessor’s dues.

Table 4. Suggested LGBC Assessment’s fees as on July 12, 2022

LGBC

lebanon green building council
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excluding parking

Description Fixed fees (LBP) | Variable fees (LBP/m?) | Validity
Project registration 5,000,000 N/A 1 year
New building starting at:
Design phase 30,000,000 2,500 | 2years
Then, Construction phase N/A 2,500 | 3vyears
Then, Existing building 20,000,000 4,000 | 4 years
New building starting at:
Construction phase 30,000,000 3,500 | 3years
Then, Existing building 20,000,000 4,000 | 4 years
Existing building starting at:
Existing building 30,000,000 5,000 | 4 vyears
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7. Module: Site
7.1 Family: Location
7.1.1 Si-1.1: Access to Amenities

7.1.1.1 Criterion Reference and Title

Si-1.1: Access to Amenities

7.1.1.2 Criterion Type
Optional

7.1.1.3 Intent
To encourage an active community lifestyle and to minimize reliance on motor vehicles by
choosing to locate the building in an area with a diversity of basic amenities.

7.1.1.4 General Requirements
The project building should be located within a 500-meter safe walking distance from basic
amenities. Examples of qualifying basic amenities include the following:

e Supermarket or Grocery Store
Post Office

Restaurant

Pharmacy

Bank

Place of Worship (Mosque or Church)
Medical Center or Dental Clinic
Day Care Center

School

Fitness Center

Shopping Center

Police Station

Beauty Salon

Hardware Store

Laundry

Library

Senior Care Facility

Public Park

Theater

Community Center.
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The safe walking distance is defined as a pedestrian route along dedicated walkways typically
provided by a combination of footways (pavement or sidewalks beside carriageways) and
dedicated crossing points (traffic lights, stop signs, marked pedestrian crossings or
crosswalks). It is measured starting from any building entrance accessible by all occupants
and visitors to any entrance of the basic amenities.

Only one basic amenity of each type can be considered for criterion compliance (i.e., 1
restaurant or 1 supermarket). For mixed-use projects, only one basic amenity located within
the building can be counted towards this criterion provided it is open to the public. Planned
amenities, which are scheduled for opening within one year of the project’s completion date
can also be counted towards this criterion. However, no more than two planned amenities
can be considered.

7.1.1.5 Special Requirements
None

7.1.1.6 Required Submittals
For each stage of the certification review process, submit the supporting documents listed in

the table hereunder.
Table 7.1.1-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Plan e The Site Plan should show the locations of all eligible
amenities. Not only should it indicate the safe walking paths
from the building entrance to these amenities, but it should
also note the specific distances for each route.

Evidence for Planned e There should be evidence that the planned amenities will be
Amenities (as applicable) operational within a year of the project’s completion date, at
the latest.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.
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Site Plan

Evidence for Planned
Amenities

Existing Building

Criterion Narrative
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The Site Plan should show the locations of all eligible
amenities. Not only should it indicate the safe walking paths
from the building entrance to these amenities, but it should
also note the specific distances for each route.

There should be evidence that the planned amenities will be
operational within a year of the project’s completion date, at
the latest.

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Plan

The Site Plan should show the locations of all eligible
amenities. Not only should it indicate the safe walking paths
from the building entrance to these amenities, but it should
also note the specific distances of each route.

Evidence for Planned
Amenities

There should be evidence that the planned amenities will be
operational within a year of the project’s completion date, at
the latest.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.

7.1.1.7 Score Allocation

The score for this criterion is determined based on the number of basic amenities located

within a 500-meter safe walking distance from the building entrance. In order to determine

the criterion score, the following formula is applied:

Criterion Score = 100 *

Number of Eligible Basic Amenties
20

A project earns a score of 100% if the total number of eligible basic amenities is equal to 20.
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7.1.2 Si-1.2: Access to Common Transportation

7.1.2.1 Criterion Reference and Title
Si-1.2: Access to Common Transportation

7.1.2.2 Criterion Type
Optional

7.1.2.3 Intent

To encourage an active community lifestyle and to reduce pollution emanating from private
motor vehicles in use by ensuring that building occupants and their visitors have an easy
access to common transportation.

7.1.2.4 General Requirements
The project building should be located within a 500-meter safe walking distance from one or
more stops for the following common transportation modes:

e Public bus lines

® Private bus lines

e Campus bus usable by building occupants and visitors

e Common taxi routes (multiple passengers sharing a common taxi).

Note: A private taxi service, such as Uber or Careem, is not considered an eligible mode of
common transportation considering that these companies usually serve only one passenger
at a time and do not provide means for ridesharing.

What is considered an eligible common transportation route? An eligible common
transportation route is any common transportation route with an average transportation
frequency, which does not exceed 30 minutes during weekday working hours (Monday
through Friday, 6:00 a.m. to 6:00 p.m.) The transportation frequency is the time measured
between two consecutive passages of the bus or taxi on a particular route. Each common
transportation route should have a unique destination, which is not covered by other routes;
double counting similar routes is not allowed. Private bus lines or campus buses dedicated for
transporting employees, students or other building occupants at specified time schedules are
not required to meet the 30 minute-average frequency.

The safe walking distance is defined as a pedestrian route along dedicated walkways typically
provided by a combination of footways (pavement or sidewalks beside carriageways) and

Page 24 of 679



2

—=—— GREEN BUILDING LGBC

A R Z RATING SYSTEM e e

dedicated crossing points (traffic lights, stop signs, marked pedestrian crossings or
crosswalks). It is measured from any building entrance accessible by all occupants and visitors
to the aforementioned stops.

For transportation modes utilizing the “hail and ride” system, any point on this route can be
considered an eligible stop for walking distance measurement. “Hail and ride” is a boarding
method for public transport. The passenger waves to the driver to stop at any safe location
for boarding. This is different from the conventional system, in which the bus only stops at
designated locations.

Planned common transportation routes, which are scheduled for launching within a year of
the project’s completion date, can be counted towards this criterion. However, no more than
one planned common transportation route can be considered.

7.1.2.5 Special Requirements
None

7.1.2.6 Required Submittals
For each stage of the certification review process, submit the supporting documents listed in

the table hereunder.
Table 7.1.2-1 Required Submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Plan e The Site Plan should show locations of all eligible common
transportation routes and /or stops. Not only should it
indicate the safe walking paths from the building entrance,
but it should also note the specific distances for each route.

Evidence for Planned e There should be evidence that the planned common
Transportation Routes transportation route will be operational within a year of the
(as applicable) project’s completion date, at the latest.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the

requirements of this criterion.
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Site Plan e The Site Plan should show locations of all eligible common
transportation routes and /or stops. Not only should it
indicate the safe walking paths from the building entrance,
but it should also note the specific distances for each route.
Evidence for Planned e There should be evidence that the planned common
Transportation Routes transportation route will be operational within a year of the
project’s completion date, at the latest.

Existing Building
Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Plan e The Site Plan should show locations of all eligible common
transportation routes and /or stops. Not only should it
indicate the safe walking paths from the building entrance,
but it should also note the specific distances for each route.

Evidence for Planned e There should be evidence that the planned common
Transportation Routes transportation route will be operational within a year of the
project’s completion date, at the latest.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.1.2.7 Score Allocation
The score for this criterion is determined based on the number of common transportation
routes accessible within a 500-meter safe walking distance from building entrances. In order
to determine the criterion score, the following formula is applied:

Number of Eligible Common Transportation Routes

5
A project earns a score of 100% if the total number of eligible common transportation routes

is equal to 5.

Criterion Score = 100 *
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7.1.3 Si-1.3: Preserve or Enhance Ecological Value

7.1.3.1 Criterion Reference and Title
Si-1.3: Preserve or Enhance Ecological Value

7.1.3.2 Criterion Type
Optional

7.1.3.3 Intent
To preserve or enhance the ecological value of the site by conserving existing natural areas
or restoring disturbed areas.

7.1.3.4 General Requirements

The ecological value of the site should be preserved or enhanced to promote biodiversity and
to provide a habitat for indigenous species. Depending on the site classification, there are two
options to consider for criterion compliance:

Option A: Greenfield Site

Preserve and protect at least 25% of the greenfield area on the site from any construction
activity. Greenfield refers to any land, which has not been disturbed or developed.

A site ecological assessment should be conducted by a qualified environmental professional
prior to the start of the design stage and to any site clearance activities. The purpose of this
assessment is to identify the following:

e The valuable natural assets located on-site

e The recommended protection measures for the valuable natural assets

e The potential ecological impacts of the construction and recommended mitigation

measures
e The opportunities for site ecological enhancement.

The ecological and environmental components to be considered in the ecological assessment
include the following:
o The flora, the fauna, and the habitats
The topology, the geology, the geotechnical engineering and the hydrology
The marine and coastal conditions
The waste and the contamination
The microclimate, the noise, and the air quality
The archeological and the cultural heritage features.
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An environmental management plan should be developed prior to the start of the
construction activities and should incorporate the recommended protection and mitigation
measures identified in the ecological assessment. This plan should be implemented by the
contractor during the construction stage.

OR
Option B: Previously Developed Site

Restore a minimum of 25% of the total previously developed site area (including building
footprint) with native or adapted vegetation. An ecological enhancement plan should be
developed by a qualified environmental professional and should address the following:

e The soil enhancement and the protection strategies

e The specification for native or adapted plant species (refer to water module criterion
Wa-3.1)
The planting schedules
The water efficient irrigation system (refer to water module criterion Wa-3.2)
The habitat creation
The landscape management plan (reduced demand for fertilizers and pesticides).

7.1.3.5 Special Requirements
None

7.1.3.6 Required Submittals
For each stage of the certification review process, submit the supporting documents listed in
the table hereunder.

Table 7.1.3-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Plan e The Site Plan should show the protected/restored area.

Site Ecological e The Site Ecological Assessment Report should be provided for
Assessment Report greenfield sites.

(Option A)

Landscape Design e The Landscape Design Drawing should show the total area
Drawings (Option B) and all the vegetated zones areas.

List of Plant Species e The List of Plant Species should include native or adapted
(Option B) plants.
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New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Plan ‘ e The Site Plan should show the protected/restored area.
Environmental e The Environmental Management Plan should include a
Management Plan description of all the proposed protection measures.
(Option A)

Ecological Protection/ e The Ecological Protection/ Enhancement Reports should
Enhancement Reports document and include photos of all the

protection/enhancement measures implemented during
construction.

Existing Building

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Plan e The Site Plan should show the protected/restored area.
Ecological protection/ e These reports should document the protection/enhancement
enhancement reports measures implemented during construction.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.1.3.7 Score Allocation
The score for this criterion is determined based on the percentage of the site area, which has
been ecologically preserved (Greenfield site) or restored (Previously developed site). In order

to determine the criterion score, the following formula is applied:
Percentage of Site Area Preserved/Restored

50

Criterion Score = 100 *

A project earns a score of 100% if the percentage of preserved/restored area is higher than
50% of the total site area.
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7.2 Family: Planning
7.2.1 Si-2.1: Outdoor Areas for Recreation

7.2.1.1 Criterion Reference and Title
Si-2.1: Outdoor Areas for Recreation

7.2.1.2 Criterion Type
Optional

7.2.1.3 Intent
To improve the occupants’ quality of life by providing outdoor areas for recreation.

7.2.1.4 General Requirements
Incorporate outdoor recreational areas and make them available and accessible to all building
occupants and visitors to entice an active lifestyle and to promote interaction with the
environment.
Examples of eligible outdoor recreation areas include
e Acourtyard
A roof
A terrace
A podium
A landscape area
A playground
A sport field.

Outdoor recreation areas should
® Be accessible to all building occupants and visitors
Be located within 60 meters from the building entrance
Be vegetated at least of 15% (turf grass not included)
Be vegetated at least 25% of the overall recreation area (turf grass not included)
Have an unobstructed view of the sky

Have accessible roof areas, which are safe for occupants (flat surface with guard rails
with no fall or trip hazards)

Not be situated near sources of air contamination (flue-gas stack or exhaust ducts)
e Not be located near sources of noise (i.e., generators, mechanical equipment)
® Incorporate options for shade (i.e., trees or canopies)

Page 30 of 679



U

e

—=—— GREEN BUILDING LGBC

A R Z RATING SYSTEM e e

e Integrate outdoor seating areas (at least one seating space per 20 m?).

7.2.1.5 Special Requirements

None

7.2.1.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.2.1-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Design Plan e The Site Plan should show the outdoor recreation area and
the vegetated area.

New Building in Construction Phase

Criterion narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site As-built Plan e The Site As-built Plan should show the outdoor recreation
area and the vegetated area.

Existing Building
Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site As-built Plan e The Site As-built Plan should show the outdoor recreation
area and the vegetated area.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.

7.2.1.7 Score Allocation
The score for this criterion is determined based on the percentage of the outdoor recreation

area. In order to determine the criterion score, the following formula is applied:
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3

Percentage of Outdoor Recreation Area

Criterion Score = 100 * F; * =

Where:
e F;is calculated using the following formula:
If the Percentage of the Vegetated Area 225%, F, =1
If the Percentage of the Vegetated Area<25%, F; =0

A project earns a score of 100% if the percentage of outdoor recreation area is higher than
50% of the total site area, and the percentage of the vegetated area is more than 25% of the
recreation area. Note that each individual recreation area should have a vegetated area equal
to 15% at least.
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7.2.2 Si-2.2: Bicycle Racks

7.2.2.1 Criterion Reference and Title
Si-2.2: Bicycle Racks

7.2.2.2 Criterion Type
Optional

7.2.2.3 Intent
To promote an active lifestyle and reduce greenhouse gas emissions by encouraging bicycle
use.

7.2.2.4 General Requirements

Include in the design of the project secure on-site bicycle storage spaces and eligible bicycle
routes, which include marked bike lanes or any public street with a speed limit less than 40
km/h. These eligible bicycle routes should connect various existing basic amenities (as defined
in criterion Si-1.1) within a 5,000-meter cycling distance from the project boundary.

Bicycle storage and shower facilities should be provided as follows

e A Long-term bicycle storage for at least 5% of all regular building occupants (i.e., not
less than two storage spaces per building). Long-term spaces are intended for
occupants or employees who are expected to use the bicycle storage for more than 4
hours per day.

e A short-term/visitor bicycle storage for every 500m? of gross building area (i.e., not
less than two storage spaces per building along with the existing long-term bicycle
storage spaces). Short-term spaces are intended for visitors who are expected to use
the bicycle storage for less than 4 hours per day.

® At least one On-site shower with one changing room and clothes lockers per gender
for every 100 regular building occupants (i.e., not less than one shower and one
changing room per gender and not more than 10 showers and 10 changing rooms per
gender).

® A long-term and a short-term bicycle storage located within a 30-meter walking
distance from any building entrance.

The design of bicycle storage spaces should comply with the following:
® Each bicycle space must be at least 2 x 0.75 m.
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® A passageway of at lea
parking to allow bicycle
® Bicycle stands must be

S Y S T E M flbaﬂprw‘ glr;ef:ujuljﬁ (:Dunéll

st 1.5 meters wide must be provided alongside the bicycle
maneuvering.
permanently fixed to the ground, and must allow both the

wheel and the frame of the bicycle to be locked safely to the structure.

e All outdoor bicycle parking spaces must be shaded.

Clear signage must be installed in case the parking is neither visible from the street

nor from the building.

7.2.2.5 Special Requirements
None

7.2.2.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.

Table 7.2.2-1 Required Submittals

Submittal Name

New Building in Design Phase

Criterion Narrative °

Site Design Plan °

Location Map °

Design Drawings °

New Building in Construction

Criterion Narrative °

Site As-built Plan °

Location Map °

As-built Drawings °

Submittal Description

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion

The Site Plan should show the location of the bicycle storage
area and its distance from the building entrance.

The Location Map should show each bicycle route to nearby
basic amenities, and should indicate each related distance.
The Design Drawings should include the bicycle storage area,
and the shower facilities.

Phase

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

The Site As-built Plan should show the location of the bicycle
storage area, and the distance from the building entrance.
The Location Map should show each bicycle route to the
nearby basic amenities, and should indicate each related
distance.

As-built Drawings should include the bicycle storage area, and
the shower facilities.
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Existing Building

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site As-built Plan e The Site As-built Plan should show the location of the bicycle
storage area, and the distance from the building entrance.

Location Map e The Location Map should show each bicycle route to the
nearby basic amenities, and should indicate each related
distance.

As-built Drawings e The As-built Drawings should include the bicycle storage area,

and the shower facilities.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.2.2.7 Score Allocation
Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)
Long-Term Bicycle Storage Spaces WF1 2
Short-Term Bicycle Storage Spaces WF2 2
Showers per Gender WEF3 1
Changing Rooms per Gender WF4 1

The calculator will determine the exact score according to the weighted average score for

compliance with the requirements, and the number of basic amenities accessible within a

5,000-meter cycling distance. In order to determine the criterion score, the following formula

is applied:

Number of basic Amenities
10

Criterion Score = 100 * Weighted Average Score *

The weighted average score for compliance with the requirements is calculated using the
following formula:

> Weight Factors of compliant reqirements

Weighted Average Score =
> Weight Factors of all requirements
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A project earns a score of 100% for this criterion by meeting all the requirements, and by
having at least 10 basic amenities located within a 5,000-meter cycling distance.
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7.2.3 Si-2.3: Sustainable Parking Management Program

7.2.3.1 Criterion Reference and Title
Si-2.3: Sustainable Parking Management Program

7.2.3.2 Criterion Type
Optional

7.2.3.3 Intent
To reduce air pollution associated with fossil-fueled vehicles, and to alleviate the burden of

congestion on traffic networks by supporting sustainable commuting strategies.

7.2.3.4 General Requirements

Develop a sustainable parking management program by implementing and encouraging the

following strategies:

Design the project so that the number of provided parking spaces does not exceed the
minimum local code requirements by more than 25%.

Utilize shared parking structures for mixed-use buildings where possible.

Designate at least 5% of all parking spaces used by the project as preferred parking
spaces for either carpooling vehicles, electric vehicles, or hybrid vehicles.
“Carpooling is a transport system based on a shared use of private cars. It is an
arrangement between people to make a regular journey in a single vehicle, typically
with each person taking turns to drive the others.”

Equip half of the preferred parking spaces with electric charging stations (for plug-in
electric vehicles).

Distribute preferred parking spaces proportionally between the spaces dedicated to
visitors and spaces reserved for regular building occupants (i.e., employees).
Preferred parking spaces are those which are optimally located for building access
(i.e., closest to building entrances) and are fully shaded. These spaces should be clearly
marked as reserved parking spaces for carpooling, electric and hybrid vehicles.

For paid parking structures, a discounted rate of at least 20% is an acceptable
substitute for preferred parking spaces, applicable only for carpooling. However, the
5% reserved parking spaces must still be equipped with electric charging stations, and
saved for electric and hybrid vehicles. The discounted rate must be publicly posted at
the entrance of the parking area.
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A mechanism of enforcement of the aforementioned strategies must be implemented to
ensure that access to the preferred spaces is reserved only for eligible vehicles. The selection
of the enforcement system is kept at the discretion of the parking operator.

7.2.3.5 Special Requirements
None

7.2.3.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:
Table 7.2.3-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Local Parking e The Local Parking Regulations document should specify the

Regulations minimum required number of parking spaces for the project.

Parking Design Plan e The Parking Design Plan should show the total number of
provided parking spaces.

Design Drawings e The Design Drawings should show the location of the
preferred parking spaces and the electric vehicle charging
stations.

New Building in Construction Phase

Criterion narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Parking Local e The Local Parking Regulations document should specify the

Regulations minimum required number of parking spaces for the project.

Parking As-built Plan e The Parking As-built Plan should show the total number of
provided parking spaces.

As-built Drawings e The As-built Drawings should show the location of the
preferred parking spaces and the electric vehicle charging
stations.

Existing Building
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Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Parking Local e The Local Parking Regulations document should specify the

Regulations minimum required number of parking spaces for the project.

Parking As-built Plan e The Parking As-built Plan should show the total number of
provided parking spaces.

As-built Drawings e The As-built Drawings should show the location of the
preferred parking spaces and the electric vehicle charging
stations.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.2.3.7 Score Allocation
Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)
Total Number of Provided Parking Spaces WF1 1
Number of Preferred Parking Spaces WF2 1
Number of Electrical Vehicle Charging

. WF3 1
Station

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following

formula is applied:
Criterion Score = 100 x Weighted Average Score

The weighted average score for compliance with the requirements is calculated using the
following formula:
> Weight Factors (WF) of compliant requirements
> Weight Factors (WF) of all requirements

Weighted Average Score =

A project earns a score of 100% for this criterion by meeting all the requirements.
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7.2.4 Si-2.4: Heat Island Effect Reduction

7.2.4.1 Criterion Reference and Title
Si-2.4: Heat Island Effect Reduction

7.2.4.2 Criterion Type
Optional

7.2.4.3 Intent
To reduce the heat island effect, and to improve the microclimate conditions by an
appropriate building design and selection of materials.

7.2.4.4 General Requirements

Heat islands are urbanized areas which experience higher temperatures than their
surroundings. It is mainly due to solar radiation absorption by building envelopes, hardscapes,
and asphalt roads, which cause surface temperature and ambient temperature to rise within
these areas.

In order to minimize the contribution of the project to the heat island effect, there are several
measures, which can be implemented to reduce the overall heat absorption of the site.
These measures comprise the following:

e The installation of shading structures (for hardscapes and outdoor parking) covered
by either of the following:
o Materials with initial solar reflectance (SR) of at least 0.33
o Renewable energy generation systems, such as solar thermal collectors or
photovoltaic panels
o Vegetation (artificial turf is not acceptable)
e The installation of paving materials with initial solar reflectance (SR) of at least 0.33
e The use of paving materials which are less than 50 % impervious, and which contain
vegetation in the open cells.
e The cultivation of plants or trees which provide shade over hardscape areas within 10
years of planting.
e The use of roofing materials which have an initial SRI equal to or greater than the
values in the table hereunder.
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Slope Initial SRI
Low-sloped roof <16 82
Steep-sloped roof >1:6 39

e The installation of a vegetated roof (artificial turf is not acceptable)

Solar Reflectance

The “Solar Reflectance or Reflectivity (SR) is the ability of a material to reflect solar energy
from its surface back into the atmosphere”. It is measured on a scale of 0 to 1.0. A value of 0
indicates that the material has a full absorption ability of the solar energy, whereas a value of
1.0 indicates a total reflectance ability of the solar energy.

Solar Reflectance Index

The Solar Reflectance Index (SRI) measures the ability of a material to stay cool in the sun by
reflecting solar radiation and emitting thermal radiation. It incorporates both solar
reflectance and thermal emissivity in a single value. Emissivity is a material’s ability to release
absorbed energy.

SRl is calculated according to ASTM E 1980 and is measured on a scale of 0 to 100. Materials
with high radiation absorption and retention are granted a lower score on the scale. However,
highly reflective materials are granted a higher score on the scale. “It is defined so that a
standard black (reflectance 0.05, emittance 0.90) is 0 and a standard white (reflectance 0.80,
emittance 0.90) is 100.”

7.2.4.5 Special Requirements
None

7.2.4.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.2.4-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Design Plan e The Site Plan should show the areas covered by materials
which comply with the criteria requirements.
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Roof Plan e The Roof Plan should show the areas covered by materials
which comply with the criteria requirements.
Design Specifications e The Design Specifications should include specifications of
materials covering shading structures, pavements, roofs, and
vegetation.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site As-built Plan e The Site As-built Plan should show the areas covered by
materials which comply with the criteria requirements.

Roof As-built Plan e The Roof As-built Plan should show the areas covered by
materials which comply with the criteria requirements.

Manufacturer e The Manufacturer Datasheets should be provided for

Datasheets materials covering shading structures, pavements, roofs, and
vegetation.

Existing Building

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site As-built Plan e The Site As-built Plan should show the areas covered by
materials which comply with the criteria requirements.

Roof As-built Plan e The Roof As-Built Plan should show the areas covered by
materials which comply with the criteria requirements.

Manufacturer e The Manufacturer datasheets should be provided for

Datasheets materials covering shading structures, pavements, roofs, and
vegetation.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.2.4.7 Score Allocation
The score for this criterion is determined based on the percentage of the site area, which is
covered by reflective materials, vegetation, or renewable energy systems. In order to

determine the criterion score, the following formula is applied:
Percentage Covered Site Area

100

Criterion Score = 100 *
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The score is equal to the percentage of the covered site area (i.e., if the covered area is only

30

30% of the site area, the total score achieved in this criterion will be: 100 * Y 30%).
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7.2.5 Si-2.5: Passive Design Strategies

7.2.5.1 Criterion Reference and Title
Si-2.5: Passive Design Strategies

7.2.5.2 Criterion Type
Optional

7.2.5.3 Intent

To support a proper effective passive design as an approach to minimize energy consumption,
to reduce operating and maintenance costs, and to enhance the occupants’ well-being and
comfort.

7.2.5.4 General Requirements
To identify the best Passive Design Strategies for the project with relevance to Lebanon’s
climate zone characteristics. To respect the bioclimatic chart for passive design strategies.

Movements interpretation . P
. Relative humidity [%]
on the psychrometric chart 100 90 80 70 60 50 40

28

Humidifying
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pg)oling Heating &
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Figure 7.2.5-1 Bioclimatic Chart for Passive Design Strategies
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The bioclimatic chart assists (1) in developing a holistic understanding of any climate and its
influence on thermal comfort, (2) in suggesting design methods for adapting architecture to
climate, and (3) in identifying an appropriate cooling or heating strategy based on outside
climatic conditions. Passive Design Strategies can be classified as per the following table.

Table 7.2.5-1 Passive Design Strategies

Passive Design Strategy Description

The amount of sun lighting on surfaces, daylighting,
and wind direction are all affected by site planning
and building orientation decisions. Towards net
zero energy objective, shape and orientation have
a major effect on a building's energy efficiency;

Orientation thus, allowing to take full advantage of the sun and

) : prevailing winds. The designer must prioritize all
the aforementioned factors and site conditions,
which have a major impact on how the building
should be oriented considering the overall local
climate.

Heating and cooling requirements may vary
depending on the shape of the building. The more
compact the shape is, the less heat is wasted. The
architectural design should be compact in both
Shape hot/dry areas and cold climates to minimize the

thermal gain and loss respectively. A design which

keeps corners and joints to a minimum minimizes
the potential of generating thermal bridges, which
allow heat to flow outside.

Using adaptive solar skin and Kinetic skin with the
goal of increasing the building's overall
performance. It is a new generation of facade
Skin designs, which is multifunctional and highly
adaptive, integrating functions, features, and

behavior which can change over time in response
to environmental and operational requirements.
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Building massing, which determines the structure's
shape and size, is an essential component of the
design process. The overall shape and dimensions

Buildi of the building need to be adequately determined
uildin
S = to optimize its free energy from the sun and wind
assin
g while reducing its energy loads. During the design

phase, three important factors in building massing
should be considered: passive heating, cooling, and
daily lighting.

Thermal mass may be utilized successfully to
collect solar heat in the winter to maintain a
suitable room temperature and reflect it back into
Thermal the room at night to provide warmth. In summer,
Mass in regions with high thermal mass, buildings should

be shaded from the sun or should be land-shaded

to benefit from cooling breezes, thus preventing
them from overheating.

The benefits of Insulation.

The insulation stands as a power barrier.

While insulation resists fire, reduces noise and
controls moisture, it undeniably prevents excessive
thermal energy loss by reducing energy

Insulation )
consumption needs.

The thermal transmittance, also known as U-value,
of the walls and the roof must be carefully selected
in accordance with the climate zone. It is essential
to reduce thermal bridges.

One of the most efficient ways to harness solar gain
and minimize energy loss is through window

INTERNAL

techniques. If special attention is given to windows
Directsolar and shades, winter sun could be maximized

Transmission

Glazing _
Radiation

Performanc without running the risk of overheating in summer.

Solar
Reflection

e The solar aspects of windows should be balanced

Emission toward
the outside

with natural daylight and view concerns. U-value

Absorption

and Shading Coefficient “SC” must be carefully

selected according to the climate zone.
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There are many kinds of external shading methods,
some of which are listed hereunder:

® Solar screens

e Shutters

e Vertical louvers/fins

e Roll-down blinds

e Horizontal louvers/fins

e Egg-crate shading devices

e Canvas awnings (fixed or moveable).

Shading

Daylighting is a passive lighting method to benefit
from the sunlight as much as possible, and to
minimize the usage of artificial lighting fixtures.
There are many kinds of daylighting systems, such
as skylights, clerestories, light wells, light ducts,
reflectors, atria, roof monitors, saw-tooth roofs,

and solar tubes.
A systematic intelligent approach to using daylight
should start by

e selecting the orientation of the building and
devising ways to use the shade, the shutters, the
blinds, and the sun protection.

e finding the right selection of specific glazing to
reduce the heat and to control solar gains.

e opting for adequate window sizes and their
location based on the use of the space and its
proportion

e using reflecting materials with light colors

e redistributing daylighting by reflection usage

e using indoor and outdoor glare controls.

Daylighting

Vegetation placement, species selection and
adequate maintenance may be helpful to benefit
from wind-driven ventilation and solar orientation.
Vegetation may naturally shade the building. Air
Vegetation flow patterns may be controlled and modified by

vegetation, landscape, and building massing. This

disposition contributes to the achievement of
comfortable temperatures in cold climates, and of
cooling breezes in hot and humid climates.
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Leafy green facades offer the appropriate amount
of shade during the warmer months of the year
while allowing the right amount of sunlight and
heat to enter the building during the colder
months. Not only does vegetation reduce the area

Green g
22222 gﬂ temperature by 1-2°C owing to the evaporation

Facade

-

g & process, but it also emits oxygen, which improves
the quality of the air. Additionally, the leafage
filters out debris and protects the facade from the

weather impacts.

Green roofs have a wide spectrum of benefits, too.
In fact, they

e Enhance the overall look of a building

® Reduce storm water runoffs

e Attenuate indoor heat significantly

e Guarantee roof waterproofing

@ Bind dust and pollution

® Produce oxygen

® Decrease noise.

The evaporation of the moist soil and plants also

cools the building environment by reducing the

Green Roof local temperature. Studies have shown that green

roofs outperform white or reflecting roofs in
lowering the temperature of the surrounding air.

Green roofs have also proven to

e Reduce storm water runoffs

e Decrease the yearly runoff volume
e Lower the peak runoff rate.

A green roof must be designed to serve the
aforementioned purposes.
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A cool roof outperforms a conventional one in
terms of reflecting more sunlight, absorbing less
heat, and minimizing the heat island effect. A cool
Cool Roof roof, which can be made of highly reflective tiles or

a certain type of paint, or a sheet covering, is

designed primarily in view of the local climate and
other factors.

The main categories of natural ventilation
techniques are

e Single-sided ventilation, single opening

e Single-sided ventilation, double opening

| | ® Cross ventilation single-banked space
w I'| @ Cross ventilation double-banked spaces

e Stack ventilation (e.g., Wind Towers, Wind
Scoops).

Natural -
Ventilation

L A) Cooling by Ventilation
T 1. Comfort ventilation: A day-and-night
ventilation to improve skin evaporation and
thermal comfort.
2. Night-flush cooling: A ventilation method to

pre-cool the building for the following day.

B) Evaporative Cooling
1. Direct evaporation: Water is sprayed into the

Passive Evaparative
Cooling Wall {PECW]

Passive air within a building to decrease air temperature

Cooling and increase humidity.
2. Indirect evaporative cooling: Evaporation
cools the incoming air, without increasing the

indoor humidity.

C) Earth Cooling
1. Direct coupling: The heat is lost directly into
the earth by earth-sheltered buildings.
2. Indirect coupling: The air flows inside the

building via earth tubes.

Passive The three main categories of Passive Heating are
Heating
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a. Direct Gain (Windows/Skylights)

Direct Gain is the simplest solar heating system and
the least complex to build. More often than not,
the right placement of windows will help achieve

the desired result.

b. Indirect Gain (Solar Air Collectors, Thermal
Storage Wall)

Thermal storage walls, also known as Trombe
walls, consist of two exterior walls, one of which is
made of concrete or concrete-filled blocks while
the other is made of glass. The solar heat, which is
stored in thermal storage walls, radiates into the

living space. Solar air collectors capture solar
energy, vent out the back of the air collector, then
transfer warm air into the space.

c. Isolated Gain (Passive Solar Sunspace)
Sunspaces are rooms, which capture the sun’s
energy; then the generated heat is radiated into
the living space. Sunspaces are comfortable to stay
in during much of the year.

Integrated Renewable Energy is about adopting
and integrating renewable energy sources in
building design. Renewable energy is a clean
energy derived from finite resources in nature,
such as wind, water, and sun, and which is

lnilElze Googo ™ constantly replenished. The types of renewable
Renewable -
j. energy resources for buildings are
Energy

— e Solar energy (PV and Thermal)
e Wind energy

* e Hydro energy
® Geothermal energy

® Biomass energy
e Hydrogen energy (Fuel Cell).
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Passive water harvesting refers to the practice of
retaining runoff water from the catchment area to
m( the holding area, and then storing it to be naturally
absorbed by the soil via infiltration for landscape
irrigation and groundwater replenishment. It is
used for conserving precious water. Passive

collection methods include vegetative swales, dry

stream beds, and pervious concrete or pavers.

7.2.5.5 Special Requirements

None

7.2.5.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.

Table 7.2.5-2 Required Submittals

Submittal Name

New Building in Design P

hase

Submittal Description

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Drawings e The Drawings should show the characteristics of each passive
design strategy.

Specifications e The Specifications of all passive design strategies should be
provided.

Calculations / Sizing e The Calculation and Sizing of passive design strategies and

New Building in Construction Phase

benefits should be provided.

Criterion Narrative e The updated Criterion Narrative (if different from the Design
Phase)

Drawings e Drawings should show the characteristics of each passive
design strategy.

Datasheets e The Manufacturer Datasheets / Catalogs (if available) should
mention the techniques adopted for passive design
strategies.

Calculations / Sizing e The updated Calculations and Sizing of the passive design

strategies and benefits should be provided.
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The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Drawings The Drawings should show showing the characteristics of
each passive design strategy.
Datasheets The Manufacturer Datasheets / Catalogs (if available) should

mention the techniques adopted for passive design
strategies.

e Calculations / Sizing

The Calculation and Sizing of passive design strategies and
benefits should be provided.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents which can provide additional relevant information for the certification reviewers

to consider.

7.2.5.7 Score Allocation

The score for this criterion is determined based on the following score allocation table for

each criterion requirement.

Table 7.2.5-3 Factors and Weight Factors for Criterion Requirement

. . Weight
Criterion Requirement Status Factor “F”
Factor “WF”

. . Yes 1

Orientation Fy WEF, 1
No 0

Sh Yes F. ! WF. 2

ape
P No 2 0 2

. Yes 1

Skin F3 WF; 1
No 0

Massi Yes F L | wr | 2

assin
g No 4 0 4

Yes 1

Thermal Mass Fs WF; 2
No 0
) Yes 1

Insulation (Wall, Roof) Fe WEFg 3
No 0

Glazing Performance Yes F, 1 WF, 3
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No 0
Shadi Yes Fo || WF | 2
adin
g No 8 0 8
L Yes 1
Daylighting Fy WE, 3
No 0
. Yes 1
Vegetation Fio WFi 2
No 0
G Facad Yes F. ! WE 1
reen Facade
¢ No 11 0 11
Green Roof Yes F L wr, | 2
reen Roo
No 12 0 12
Cool Roof Yes F -
ool Roo
No 13 0 13
T Yes 1
Natural Ventilation Fiq WF,, 3
No 0
. . Yes 1
Passive Cooling Fis WEFE;s 3
No 0
. . Yes 1
Passive Heating Fig WFig 3
No 0
Yes 1
Renewable Energy Fiv WEF;, 3
No 0
. . . Yes 1
Passive Rainwater Harvesting N Fig 0 WFig 2
o

In order to determine the criterion score, the following formula is applied:

18 F: « WF;
Criterion Score = Min {1.25 x 100 % Q= l D) }

CE W) |

The weight is increased by 25%, which means it is multiplied by 1.25 to encourage adopting
passive design strategies. If no passive design strategy is implemented, the score for this
criterion will be 0%. A project earns a score of 80% for this criterion if all the aforementioned
passive design strategies are implemented in the project.

When a new innovative passive design strategy is introduced, an innovation criterion in the
bonus family is granted.
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7.3 Family: Pollution
7.3.1 Si-3.1: Night Light Pollution

7.3.1.1 Criterion Reference and Title
Si-3.1: Night Light Pollution

7.3.1.2 Criterion Type
Optional

7.3.1.3 Intent
To minimize light pollution during nighttime, which improves night sky visibility and reduces
the impact on nocturnal wildlife and surrounding properties.

7.3.1.4 General Requirements

Light pollution is caused by excessive, misdirected, or obtrusive use of light. Light pollution
disrupts night sky clarity, impacts nocturnal ecosystems, and can have negative effects on
building occupants’ health. In order to reduce the night light pollution, lighting must be
concentrated in appropriate areas to minimize upward lighting and obtrusive lighting
(backlight and glare).

USEFUL LIGHT
(=]
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The project must meet the lighting requirements hereunder in order to comply with this

criterion.

Classify the project under one lighting zone using the lighting zones definitions provided in
the table hereunder. (Reference: llluminating Engineering Society and International Dark Sky
Association (IES/IDA) Model Lighting Ordinance (MLO) User Guide).

Lighting L.
Zone Description Recommended Use Areas
Zone
No Ambient Lighting
Areas where the natural environment will be
seriously and adversely affected by lighting. Recommended default
Impacts include disturbing the biological cycles of | zone for wilderness areas,
the flora and the fauna and/or detracting from parks and preserves, and
LZ0 human enjoyment and appreciation of the natural | undeveloped rural areas.
environment. Human activity is subordinate in This zone includes
importance to nature. The vision of human protected wildlife areas
residents and users is adapted to the darkness, and | and corridors.
they expect to see little or no lighting. When not
needed, lighting should be extinguished.
Recommended default
Low Ambient Lighting zone for rural and low-
Areas where lighting might adversely affect the density residential areas.
flora and the fauna or disturb the character of the | This zone includes single or
area. The vision of human residents and users is two-family residences,
LZ1 adapted to low-light levels. Lighting may be used agricultural zone districts,
for safety and convenience, but it is not necessarily | rural residential zone
uniform or continuous. After curfew, most lighting | districts, business parks,
should be extinguished or reduced as activity levels | and open space including
decline. preserves in developed
areas.
. L Recommended default
Moderate Ambient Lighting i )
. . zone for light commercial
Areas of human activity, where the vision of . o .
) . business districts and high
human residents and users is adapted to moderate ) )
LZ2 density or mixed-use

light levels. Lighting may typically be used for
safety and convenience, but it is not necessarily
uniform or continuous. After curfew, lighting may

residential districts.
This zone includes
neighborhood business
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be extinguished or reduced as activity levels districts, churches, schools
decline. and neighborhood

recreation facilities, and
light industrial zoning with
modest nighttime uses or
lighting requirements.

. . L Recommended default
Moderately High Ambient Lighting o
. . zone for large cities

Areas of human activity where the vision of human ] o
i ) ] business district.
residents and users is adapted to moderately high . . .
. o . This zone includes business
light levels. Lighting is generally desired for safety, L .
LZ3 . ] ] ] zone districts, commercial
security and/or convenience, and is often uniform )
) o mixed-use, and heavy
and/or continuous. After curfew, lighting may be . .
A . . industrial and/or
extinguished or reduced in most areas as activity )
. manufacturing zone
levels decline. o
districts.

High Ambient Lighting
Areas of human activity, where the vision of
human residents and users is adapted to high light | Not a default zone.

174 levels. Lighting is generally considered necessary This zone includes high
for safety, security and/or convenience, and it is intensity business or
mostly uniform and/or continuous. After curfew, industrial zone districts.

lighting may be extinguished or reduced in some

areas as activity levels decline.

A) Interior Lighting

All non-emergency interior lighting must be controlled to automatically turn off outside the
normal hours of operation. Manual override must be provided to allow for any out-of-hours
use of interior lighting, but automatic control must be resumed afterwards.

B) Exterior Lighting

B-1) Upward Lighting (Uplight)

Uplight is caused by lighting fixtures with luminous flux emitted at an angle of 90 degrees or
higher from the nadir i.e., the direction directly below a particular location. The percentage
uplight is the percentage of the total initial designed fixture lumens emitted at an angle of 90
degrees or higher from the nadir.

The table hereunder shows the maximum allowed percentage uplight for each lighting zone
classification.
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L. Maximum Percentage
Lighting Zone .
Uplight

LZ0: No Ambient Lighting 0%

LZ1: Low Ambient Lighting 0%

LZ2: Moderate Ambient Lighting 1.5%

LZ3: Moderately High Ambient Lighting 3%

LZ4: High Ambient Lighting 6%

B-2) Backlight and Glare (Vertical llluminance)

Backlight is light which is directed outside the desired area, and which can cause light to
trespass beyond the site boundary. Glare, which is caused by excessive luminaire brightness,
can cause visual discomfort.

The design of the lighting system must not exceed the vertical illuminances at the lighting
boundary shown in the table hereunder.

Lighting Zone Vertical llluminance
LZ0: No Ambient Lighting 0.5 lux

LZ1: Low Ambient Lighting 0.5 lux

LZ2: Moderate Ambient Lighting 1 lux

LZ3: Moderately High Ambient Lighting 2 lux

LZ4: High Ambient Lighting 6 lux

Grid points for vertical illuminance calculations should not be less than 1.5 meters apart.
Calculations should be performed on vertical planes running parallel to the lighting boundary.
The normal to each plane should be oriented toward the property and perpendicular to the
lighting boundary. The vertical plane should extend from grade level to 10 meters above the
height of the highest luminaire.

Lighting Boundary

The following provides guidance on the selection of the lighting boundary:
e The property line is typically considered as the lighting boundary for calculations.
e If the property line is adjacent to a public area (walkway, bikeway, or parking lot) the
lighting boundary may be extended 1.5 meters beyond the property line.
e |[f the property line is adjacent to a public street or roadway, the lighting boundary
may be extended to the centerline of the street or roadway.

Exemptions
Provided it is controlled separately from the non-exempt lighting, the following exterior
lighting is exempt from these requirements:
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Specialized signal, directional, and marker lighting for transportation
Lighting integral to equipment (i.e., ATMs)

Lighting for occasional theatrical events (stage performance, concert, film)
Lighting for stadiums and sports events

Government required roadway lighting

Hospital emergency lighting

Lighting for the national flag.

7.3.1.5 Special Requirements
None

7.3.1.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.3.1-1 Required Submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

External Lighting Design | ® The Design Drawings should show the location and the type of

Drawings all external lighting fixtures.

Specifications of External | @ The Specifications of all the proposed external lighting fixtures
Lighting should be included.

Calculation Report of e The Calculation Report should include the calculations of both
Uplight and Vertical uplight and vertical illuminance at the lighting boundary.
Illuminance at Lighting

Boundary

Specifications of Interior | ® The Specifications of all Internal Lighting Controls should
Lighting Controls show automatic control capability.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

External Lighting As-built | @ The As-built Drawings should show the location and the type
Drawings of all the installed external lighting fixtures.
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The Manufacturer Datasheets of all the installed external
lighting fixtures should be provided.

The Calculation Report should include the calculations of both
uplight and vertical illuminance at the lighting boundary.

The Manufacturer Datasheets of all the internal lighting
controls should show automatic control capability.

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

External Lighting As-built

The As-built Drawings should show the location and the type

Drawings of all installed external lighting fixtures.

Manufacturer The Manufacturer Datasheets of all installed external lighting
Datasheets of External fixtures should be provided.

Lighting

Calculation Report for
Uplight and Vertical
[lluminance at Lighting
Boundary

The Calculation Report should include the calculations of both
uplight and vertical illuminance at the lighting boundary.

Manufacturer
Datasheets of Interior
Lighting Controls

The Manufacturer Datasheets of all internal lighting controls
should show automatic control capability.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.
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7.3.1.7 Score Allocation
Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)
Interior Lighting - Automatically Switched- WE 1
off Outside Working Hours !
Exterior Lighting - Maximum Percentage
. WF2 1*

Uplight
Exterior Lighting - Vertical llluminance at

. WEF3 1*
Site Boundary

* Weight Factor will be set to 0 if project does not include
exterior lighting

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following

formula is applied:
Criterion Score = 100 * Weighted Average Score

The weighted average score for compliance with the requirements is calculated using the
following formula:
M Weight Factors of (WF) compliant requirements

> Weight Factors (WF) of all requirements

Weighted Average Score =

A project earns a score of 100% for this criterion by meeting all the requirements.
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7.3.2 Si-3.2: Storm Water Management

7.3.2.1 Criterion Reference and Title
Si-3.2: Storm Water Management

7.3.2.2 Criterion Type
Optional

7.3.2.3 Intent
To reduce runoff volume, to improve water quality, to minimize the risk of flooding, and to
protect the storm water drainage system from receiving pollutants present in water bodies.

7.3.2.4 General Requirements

Develop a storm water management plan which focuses mainly on the following:
e Quantity Control
e Quality Control.

The storm water management plan should ensure that neighboring developments will not
be adversely affected by the implemented solutions, especially if the water will be
discharged into adjoining water bodies.

Quantity Control
The storm water management plan must include solutions which replicate the natural
hydrology and water balance of the site and, thereby, reduce the storm water runoff. Runoff
occurs when excess storm water overflows from impervious surfaces, such as the ground or
the building roof. Sustainable Urban Drainage Systems (SUDS) must be used to manage
surface water run-off to prevent flooding and pollution. Potential techniques include
e Ground infiltration
Ground infiltration by utilizing pervious surfaces, such as porous or pervious paving,
soakaways, and non-structural solutions, such as ponds, vegetated swales, and wetlands.
e Structural methods
Structural methods to avoid, reduce and delay the discharge of rainfall to public sewers
and watercourses. This includes collecting rain water in dedicated storage tanks to either
reuse the water On-site i.e., for irrigation and flushing, or to discharge it at a later stage in
order to minimize the risk of flooding.
e Other green infrastructure measures

Measures should be implemented to reduce the volume of storm water runoff from at least
75% of the project site area; these measures should be able to achieve the following:
e Rainwater collection and storage

Page 61 of 679



2
—== GREEN BUILDING LGBC

A R Z RATING SYSTEM e e

e Ground infiltration.

Quality Control

The storm water management plan must include solutions for treatment of at least 75% of
storm water On-site. The treatment system should meet the following minimum quality
control requirements:

® Remove at least 95% of litter (pollutants>1mm) using physical filtration.

e |Install oil separators in storm water drainage systems for areas with high risk of petrol
or oil spill contamination, such as car parks.

e Provide containment for chemical liquid or gas storage areas, such as secondary
containment sumps, discharge fitted with shut-off valves to prevent the escape of
chemicals into natural watercourses.

e Allinfiltrated water through SUDS is considered 100% treated.

7.3.2.5 Special Requirements
None

7.3.2.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:
Table 7.3.2-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Storm Water e The Storm Water Management Plan should describe both the

Management Plan guantity and the quality control strategies.

Design Drawings e The Design Drawings should show the site areas used for
controlling the storm water runoffs.

Specifications e The Specifications of the On-site storm water treatment

equipment should be defined.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Storm Water e The Storm Water Management Plan should describe both the
Management Plan guantity and the quality control strategies.
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The As-built Drawings should show the site areas used for
controlling the storm water runoffs.

The Manufacturer Datasheets of the On-site storm water
treatment equipment should be provided.

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Storm Water
Management Plan

The Storm Water Management Plan should describe both the
guantity and the quality control strategies.

As-built Drawings

The As-built Drawings should show the site areas used for
controlling the storm water runoffs.

Manufacturer
Datasheets

The Manufacturer Datasheets of the On-site storm water
treatment equipment should be provided.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

7.3.2.7 Score Allocation

Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)
Storm Water Runoff Reduction WF1 1
Storm Water Treatment On-site WF2 1

The calculator will determine the exact score according to the weighted average score for

compliance with the requirements. In order to determine the criterion score, the following

formula is applied:

Where:

Criterion Score = 100 *

WF, * F, + WF, % F,
WF, + WF,

e F;is calculated using the following formula:
If the percentage of the Storm Water Runoff Reduction > 75%,

_ % Runoff Reduction
t 100

If the percentage of the Storm Water Runoff Reduction < 75%, F;, =0
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e F,is calculated using the following formula:
If the percentage of the Storm Water Treatment > 75%, F, = =™ Waf:g freatment

If the percentage of the Storm Water Treatment<75%, F, =0

A project earns a score of 100% if it reduces storm water runoff by 100%, and storm water

treatment On-site by 100%.
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7.3.3 Si-3.3: Waste Water Treatment

7.3.3.1 Criterion Reference and Title:
Si-3.3: Waste Water Treatment

7.3.3.2 Criterion Type:
Optional

7.3.3.3 Intent
To ensure that a sustainable waste water treatment strategy is in place in order to minimize
the risk of polluting water bodies.

7.3.3.4 General Requirements

Waste water is defined as contaminated water discharged from building water systems. It

includes:

e Blackwater: water discharged from toilets, urinals, kitchen sinks and dishwashers

e Greywater: water discharged from bathtubs, showers, lavatories, clothes-washers, and
laundry tubs
Waste water treatment is a process, through which contaminants, micro-organisms and
other types of pollutants are removed by applying specialized procedures. To remove
contaminants, and to produce environmentally-safe treated waste water, methods may
vary from physical to chemical, and/or to biological. The treated waste water can be used
for specific applications, and can be safely discharged without causing any environmental
risk.

The building must be connected to the existing sewage network if it is in an area with an Off-
site/centralized sewage treatment plant. However, if Off-site treatment is not provided, a
dedicated sewage treatment plant should be installed as part of the project to serve that
purpose. The design of the sewage treatment plant should take into consideration the
following:

e The building’s expected daily discharge volume of blackwater and greywater
e The type of treatment required to meet the minimum acceptable effluent quality.

Buildings featuring food preparation areas, such as commercial kitchens in restaurants and
hotels should be fitted with a grease trap. When mixed with oil and grease, waste water leads
to sewer blockage, and permeates pungent odors. Grease traps, which intercept food solids
and grease waste, should be cleared periodically to ensure a fully operational system.
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7.3.3.5 Special Requirements
None

7.3.3.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.3.3-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Design Drawings (Only e The Design Drawings should show the location of both the
for Project with On-site On-site waste water treatment plant and the grease traps.
Treatment Plant)
Specifications (Only for e The Specifications of all the components of the waste water

Projects with On-site treatment plant, and of the grease traps should be defined
Treatment Plant) and provided.

Site Plan Showing Sewer | @ For projects with an Off-site sewage treatment plant, the site
Network plan should show the connection of the building to the public

sewer network .
New Building in Construction Phase
Criterion Narrative e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

As-built Drawings e The As-built Drawings should show the location of both the
On-site waste water treatment plant and the grease traps.

Manufacturer e The Manufacturer Datasheets of all the components of both

Datasheets the waste water treatment plant and the grease traps should
be provided.

As-built Site Plan e For projects with an Off-site sewage treatment plant, the As-

Showing Sewer Network built Site Plan should show the connection of the building to

the public sewer network.
Existing Building
Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the

requirements of this criterion.
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As-built Drawings e The As-built Drawings should show the location of both the
On-site waste water treatment plant and the grease traps.

Manufacturer e The Manufacturer Datasheets of all the components of both

Datasheets the waste water treatment plant and the grease traps should
be provided.

As-built Site Plan e For projects with an Off-site sewage treatment plant, the As-

Showing Sewer Network built Site Plan should show the connection of the building to
the public sewer network.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.3.3.7 Score Allocation
Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor
On-site / Off-site Waste Water Treatment
. WF1 3
Provided
Grease Traps Provided for Commercial
) WF2 1*
Kitchen(s)

* Weight Factor will be set to 0 if project does not include
commercial kitchen(s)

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following
formula is applied:
WEFE; x F; + WF, x F,

WE, + WF,

Criterion Score = 100 * F; *

Where:
® Fiis calculated using the following formula:
If the project includes On-site or Off-site Waste Water Treatment, F=1
If the project does not include On-site or Off-site Waste Water Treatment, F; =0
® F,is calculated using the following formula:
If the project does not include commercial kitchen(s), F, =1
If the project includes commercial kitchen(s) and Grease Traps are provided,
F,=1
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If the project includes commercial kitchen(s) and Grease Traps are not provided,
F2 = 0

If the project does not include On-site or Off-site Waste Water Treatment, the score for this
criterion will be 0%. A project earns a score of 100% for this criterion by meeting all the

requirements.
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7.3.4 Si-3.4: Air Pollution Reduction

7.3.4.1 Criterion Reference and Title
Si-3.4: Air Pollution Reduction

7.3.4.2 Criterion Type
Optional

7.3.4.3 Intent
To reduce air pollution caused by On-site fossil-fuel-powered equipment used mainly for On-
site electrical power generators, heating, and hot water generation.

7.3.4.4 General Requirements

Major emissions from combustion boilers include:
e Nitrogen Oxides (NOx)

Sulfur Dioxide (SO3)

Particulate Matter (PM)

Carbon Monoxide (CO).

The amount of each pollutant discharged into the atmosphere is influenced by factors, such
as the type of fuel which is consumed, and the method by which it is fired; the design features
of the boiler, and the way the boiler is operated, and the completeness of the combustion.
Achieving the required emissions reductions involves the use of pre-combustion, combustion,
or post-combustion emission control techniques, or a combination of various techniques.

During the combustion process, NOx is one of the primary pollutants emitted into the
atmosphere. NOx refers to the cumulative emissions of nitric oxide (NO), nitrogen dioxide
(NO2), and trace quantities of other species. NOx reacts with heat and sunlight to produce
ozone, which can cause serious respiratory problems. It also reacts with water to produce
acid rain, which has a detrimental effect on ecosystems. An effective way to minimize NOx
emissions is to use a low-NOx burner (LNB). These burners employ various strategies for
mixing the fuel with combustion air to reduce the formation of NOx.

Combustion of sulfur-bearing fuels results in the creation of SO,. When SO, oxidizes in the
atmosphere, it converts into sulfuric acid, which is the main contributor to acid rain. Wet or
dry scrubbers are effective post-combustion techniques for reducing SO, emissions to an
acceptable level. SO, emission levels depend mainly on the selected fuel characteristics.
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Combustion of any fuel which contains noncombustible material results in the formation of
ash. The ash as well as any unburned carbon particles are referred to collectively as PM or fly
ash. Fine PM includes dust, smoke, and soot, which can be emitted during the combustion of
certain fuels, such as coal and wood. Before flue gas is discharged into the atmosphere, it is
often necessary to remove as much as possible of the PM. Three techniques, which are
currently being used for this purpose, either alone or in combination, include mechanical
collectors (cyclone separator), wet scrubber, electrostatic precipitators (ESPs), and fabric
filters.

Carbon monoxide (CO) is a colorless, odorless gas formed when carbon in fuels is not
completely burned. Controlling the combustion process is very important to carry out an
efficient boiler operation. Incomplete fuel combustion represents wasted energy and results
in increased CO and PM emissions.

All On-site generators should be fitted with flue-gas treatment i.e., cyclone separator, diesel
particulate filter and soot filter, to reduce PM emissions. In addition, NOx emission levels from
combustion boilers should be less than the values in the table hereunder based on the fuel

type:

Fuel Type NOx Emission Level
Gas 120 mg/kWh (EN676 Class 2)
Light Oil 185 mg/kWh (EN267 Class 2)

Where there are multiple sources of heat generation, an average NOx emission rate can be
calculated using the following equation:

Z N Ox * Qburner
Qr

NOx (average) =

Where:
e NOx(average) = Average NOx emission rate (mg/kWh)
NOx= NOx emission rate from burner (mg/kWh) — from burner datasheet
Quurner: Rated heating output of an individual burner(kW)
Qr: Total rated heating output of all burners (kW)

Heating energy sourced from renewable resources such as solar heating, PVs, wind, etc. or
from heat recovery systems can be considered as having zero NOx emissions.

7.3.4.5 Special Requirements
None
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Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 7.3.4-1 Required Submittals

Submittal Name

Criterion Narrative

Design Drawings

Specifications

Criterion Narrative

As-built Drawings

Manufacturer
Datasheets

Existing Building

Criterion Narrative

Submittal Description

New Building in Design Phase

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

e The Design Drawings should show all the combustion

equipment: boilers and generators.

e The Specifications of all the fuel burners should show NOx

emission level limit.

e The Specifications of all the flue-gas treatment equipment

should be provided.

New Building in Construction Phase

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

The As-built Drawings should show all the combustion
equipment: boilers and generators.

The Manufacturer Datasheets of (1) all fuel burners showing
NOx emission level limits, and (2) all flue-gas treatment
equipment should be provided.

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

As-built Drawings

The As-built Drawings should show all combustion
equipment: boilers and generators.

Manufacturer
Datasheets

The Manufacturer Datasheets of (1) all fuel burners showing
NOx emission level limits, and (2) all flue-gas treatment
equipment should be provided.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for certification reviewers to

consider.
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7.3.4.7 Score Allocation
Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)
Generator Flue-Gas Treatment WF1 1*
Low-NOx Burners WF2 1**

* Weight Factor will be set to 0 if project does not include On-site
generators

** Weight Factor will be set to 0 if project does not include gas/oil
burners

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following
formula is applied:

WF, * F; + WF, = F,

Criterion Grade = 100 * F; * WF, + WF,

Where:

e F;is calculated using the following formula:
If the project does not include On-site generators, F, =1
If the project includes On-site generators and Flue-Gas Treatment installed on all
generators, F; =1
If the project includes On-site generators and Flue-Gas Treatment is not installed on
all generators, F, =0

® F,is calculated using the following formula:
If all Gas/Qil Boilers are fitted with Low-NOx Burners, F, =1
If Gas/Qil Boilers are not fitted with Low-NOx Burners, F, =0

If the project includes On-site generators but the Flue-Gas Treatment is not installed on all
generators, the score for this criterion will be 0%. A project earns a score of 100% for this
criterion by meeting all the aforementioned requirements.
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7.3.5 Si-3.5: Refrigerant Management

7.3.5.1 Criterion Reference and Title:
Si-3.5: Refrigerant Management

7.3.5.2 Criterion Type:
Optional

7.3.5.3 Intent
To reduce ozone depletion and level of greenhouse gas emissions from refrigerants and fire
suppression systems to minimize the impact on the environment.

7.3.5.4 General Requirements

The Ozone Depletion is a major environmental problem. In fact, because it increases the
amount of ultraviolet (UV) radiation, which reaches the earth's surface, it increases the rate
of skin cancer, eye cataracts, and genetic and immune system damage. The Ozone Depletion
Potential (ODP) of a chemical compound is the relative amount of degradation it can cause to
the ozone layer with trichlorofluoromethane (R-11 or CFC-11) being fixed at an ODP of 1.0. In
order to minimize the ozone depletion impact, all refrigerants, gas fire suppression systems
and maintenance gases installed and used within the project should have an ODP of zero.

Global warming occurs when carbon dioxide (CO,), other air pollutants and greenhouse gases
amass in the atmosphere and absorb sunlight, and solar radiation is reflected off the earth’s
surface. Normally, this radiation would escape into space, except that these gases, which can
last for years to even centuries in the atmosphere, trap the heat and cause the planet to get
warmer. This is known as the greenhouse effect.

Global Warming Potential (GWP) is the heat absorbed by any greenhouse gas in the
atmosphere, as a multiple of the heat which would be absorbed by the same mass of carbon
dioxide (CO3). Specifically, GWP measures how much energy the emission of 1 ton of a gas
will absorb over a given period, relative to the emissions of 1 ton of carbon dioxide (CO;). The
time period usually used for GWPs is a hundred years. In order to minimize the global
warming impact, the refrigerants used in heating, ventilating, air-conditioning, and
refrigeration (HVAC&R) equipment should have a low Global Warming Potential.
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All refrigerants and fire suppression gases must have a zero ODP. In addition, the weighted
average direct effect life cycle CO; equivalent emissions (DELC CO,e) of all HVAC&R
refrigerants should be less than 1,000 kg CO.e/kW cooling or heating capacity.

Direct Effect Life Cycle (DELC) carbon dioxide equivalent is a measure of the effect
on global warming arising from emissions of refrigerant from the equipment to the
atmosphere over its lifetime (kg CO, e/kW).

The DELC CO:ze for each system can be calculated using the following equation:

GWP, * (L, * Life + M,.) x R,
cc

DELC CO,e =

Where:
e DELC CO,e: Refrigerant direct effect life cycle CO, equivalent emissions (kg CO.e/kW)
GWPr: global warming potential of refrigerant (kg CO2/kg)
Lr: Refrigerant leakage rate (5.0% per year)
Mr: End-of-life refrigerant loss (10%)
Rc: Refrigerant charge (kg)
Life: EQuipment life

CC: Cooling capacity or Heating capacity (kW).

The table hereunder shows the default equipment life for common HVAC equipment.
Alternative values can be used in the calculations if manufacturers’ documentation for
equipment life is available.

Equipment Default Equipment Life
Window air-conditioner/heat pump 10 years
Split, VRV, packaged air-conditioner/heat pump 15 years
Air-cooled reciprocating, scroll, screw chiller 20 years
Absorption chiller 23 years
Water-cooled centrifugal chiller 25 years
Commercial refrigeration equipment 15 years

For projects with multiple units, the weighted average Direct Effect Life Cycle CO; equivalent
emissions (DELC CO;e) can be calculated using the following equation:
Z DELC COZer * Qunit

DELC COZeT = Q
T

Where:
e DELC CO.er = Weighted average direct effect life cycle CO, equivalent emissions (kg
CO,e/kW)
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e DELC CO,e.: Direct effect life cycle CO, equivalent emissions (kg CO2e/kW) for each

unit

® Qunit: Rated cooling or heating capacity of an individual unit (kW)
Qr: Total rated cooling or heating capacity of all HVAC&R (kW).

Small HVAC&R units and other equipment, such as standard refrigerators and small water

coolers, which contain less than 200 grams of refrigerant, can be excluded from the

calculations.

The table hereunder shows the Ozone Depletion Potential (ODP) and Global Warming

Potential (GWP) of common refrigerants:

Refrigerant

Ozone Depletion

Global Warming Potential

Potential (ODP) (GWP)
Chlorofluorocarbons (CFC)
CFC-11 1.0 4,680
CFC-12 1.0 10,720
Hydrochlorofluorocarbons (HCFC)
HCFC-22 0.04 1,780
HCFC-123 0.02 76
Hydrofluorocarbons (HFC)
HFC-23 0 12,240
HFC-134a 0 1,320
HFC-404A 0 3,900
HFC-407C 0 1,700
HFC-410A 0 1,890
HFC-507A 0 3,900
Natural Refrigerants
Carbon Dioxide (CO>) 0 1.0
Ammonia (NHs) 0 0
Propane 0 3

7.3.5.5 Special Requirements
None

7.3.5.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.

Table 7.3.5-1 Required Submittals
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Submittal Name

Criterion Narrative

Design Drawings
Schedule Of HVAC&R

Equipment
Specifications

Calculations for
Refrigerant Charge

Criterion Narrative

As-built Drawings

Manufacturer
Datasheets

Report of Actual
Refrigerant Charge

Existing Building

Criterion Narrative

As-built Drawings

New Building in Construction

Submittal Description

New Building in Design Phase

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

The Design Drawings should show all HVAC&R and fire
suppression systems.

The Schedule of HVAC&R equipment should show the cooling
capacities of each equipment.

The Specifications of all HYAC&R and fire suppression
equipment should show zero ODP.

The Specifications for all HYAC&R equipment should show
types of refrigerants in use.

The Calculations of the estimated refrigerant charge in each
HVAC&R system should be performed.

Phase

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

The As-built Drawings should show all HVAC&R and fire
suppression systems.

The Manufacturer Datasheets should be provided for

(1) all HVAC&R equipment showing the refrigerant type, the
refrigerant charge, and the rated cooling capacity, and

(2) installed fire suppression equipment showing the gas type.

The Report for Actual Refrigerant Charge should include a
schedule of the actual refrigerant charge in each HVAC&R
system.

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

The As-built Drawings should show all HVAC&R and fire
suppression systems.

Manufacturer
Datasheets

The Manufacturer Datasheets should be provided for

(1) all HYAC&R equipment showing the refrigerant type, the
refrigerant charge, and the rated cooling capacity, and

(2) installed fire suppression equipment showing the gas type.

Page 76 of 679




S—

—=— GREEN BUILDING LGBC
AR Z RATING SYSTEM

Building Rafing System ol peaslla il lid | ulae
Report of Actual e The Report of Actual Refrigerant Charge should include a
Refrigerant Charge schedule for the actual refrigerant charge in each HVAC&R

system.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.

7.3.5.7 Score Allocation
Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)
All Refrigerants and Fire Suppression Gases

WF1 1
have Zero ODP
Weighted Average DELC CO2e (kg CO2/kW) WF2 1

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following

formula is applied:
WFl * Fl + WF2 * FZ

WF, + WF,

Criterion Score = 100 * F; *

Where:
e F;is calculated using the following formula:
If ODP of any Refrigerants or Fire Suppression Gases >0, F; =0
If ODP of all Refrigerants or Fire Suppression Gases=0, F, =1
e F;is calculated using the following formula:

If DELC COper < 1,000, F, = 1 -~ 21
If DELC COser > 1,000, F, = 0

If the project includes any refrigerant or fire suppression gas with ODP > 0, the score for this
criterion will be 0%. A project earns a score of 100% if all refrigerants and fire suppression
gases have zero ODP, and the weighted average Direct Effect Life Cycle CO, equivalent

emissions DELC COzeris equal to zero.
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7.3.6 Si-3.6: Site Noise Reduction

7.3.6.1 Criterion Reference and Title
Si-3.6: Site Noise Reduction

7.3.6.2 Criterion Type
Optional

7.3.6.3 Intent
To minimize the likelihood of noise arising from project systems and equipment, which may
affect nearby noise-sensitive buildings.

7.3.6.4 General Requirements
Research indicates that the natural environment plays a very important role in human health
and well-being. Noise pollution, also known as environmental noise or sound pollution, is the
propagation of noise, whose ranging impacts on the activity of human or animal life is harmful
to a noticeable degree. The World Health Organization (WHO) defines noise above 65 decibels
(dB) as noise pollution.
There are many sources of noise pollution. Here are some of the main ones:

e Transport systems (cars, buses, trucks, airplanes, ...)
Building equipment (generators, air conditioning equipment)
Construction sites (heavy equipment operation, power tools)
Leisure areas/events (night life bars, restaurants, parties)

Animals.

The project team must assess the site surroundings to check if there are existing or planned
noise-sensitive areas or buildings within an 800 m radius of the assessed site. Noise-sensitive
areas are defined as landscapes or buildings, whose occupants are likely to be sensitive to
noises generated by the equipment or activities of the assessed building. Examples of noise-
sensitive areas include

e Residential areas
Hospitals, healthcare centers, care homes
Schools, universities, and other educational facilities
Libraries
Places of worship
Wildlife areas, parks, and gardens
Any other development which can be classified as noise-sensitive.
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If there are no noise-sensitive areas or buildings identified within an 800 m radius of the
assessed site, the project will directly comply with this criterion. However, if there are noise-
sensitive areas or buildings within an 800 m radius of the site, a noise impact assessment must
be carried out by a suitably qualified acoustic consultant, who holds a recognized acoustic
qualification. The following noise levels should be measured at the location of the identified
sensitive areas or calculated in accordance with the ISO 1996 series:

e The existing background noise levels at the nearest or the most exposed noise-

sensitive area
e The resulting noise levels which are produced by the project site at the same noise-

sensitive area

The difference between the resulting noise level coming from the project site and the
background noise level at the nearest or most exposed noise-sensitive area should not be
greater than +5 dB during the day (07:00 a.m. - 11:00 p.m.) and +3 dB at night (11:00 p.m. -
07:00 a.m.).

When the noise from the project site exceeds the noise levels described above, measures
should be implemented to attenuate it at its source and bring it to a level of compliance with
the aforementioned limits.

7.3.6.5 Special Requirements
None

7.3.6.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.3.6-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Map e The Site Map should show an 800m radius and should identify
any existing or planned noise-sensitive areas.

Noise Impact e The Noise Impact Assessment should include

Assessment e The background noise level measurements at the identified
noise- sensitive area
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The calculations of the expected noise level resulting from the
project site

The recommended attenuation measures if resulting noise
levels exceed the maximum allowable decibels.

The qualified individual should hold a degree in acoustic
engineering with a minimum of 10 years of experience in
noise impact assessment.

Phase

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

The Site Map should show an 800 m radius and should
identify any existing or planned noise-sensitive areas.

The Noise Impact Assessment should include measurements
of noise levels for both the background noise and the
resulting noise at the identified noise-sensitive area.

The qualified individual should hold a degree in acoustic
engineering with a minimum of 10 years of experience in
noise impact assessment.

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Site Map

The Site Map should show an 800m radius and should identify
any existing or planned noise-sensitive areas.

Noise Impact
Assessment

The Noise Impact Assessment should include measurements
of noise levels for both the background noise and the
resulting noise at the identified noise- sensitive area.

Qualifications of the
Acoustic Consultant

The qualified individual should hold a degree in acoustic
engineering with a minimum of 10 years of experience in
noise impact assessment.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for certification reviewers to

consider.
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7.3.6.7 Score Allocation
Weight factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)
Daytime Noise Level Difference (dB) WF1 1
Nighttime Noise Level Difference (dB) WF2 1

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following

formula is applied:

Where:

® F;is calculated using the following formula:
Daytime Noise Level Dif ference (dB)
5

If the Daytime Noise Level Difference (dB) <5, F, =1 —

If the Daytime Noise Level Difference (dB) >5, F; = 0
® F;is calculated using the following formula:
If the Nighttime Noise Level Difference (dB) < 3,

F =1 Nighttime Noise Level Dif ference (dB)
,=1-
3

e If the Nighttime Noise Level Difference (dB) >3, F, =0

A project earns a score of 100% if both daytime and nighttime noise level differences (dB) are

equal to zero.
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7.4 Family: Management and Operations

7.4.1 Si-4.1: Environmental Protection Policy

7.4.1.1 Criterion Reference and Title
Si-4.1: Environmental Protection Policy

7.4.1.2 Criterion Type
Optional

7.4.1.3 Intent
(1) To avoid, minimize, or mitigate the impact of the Facility operations on the environment,

(2) to improve water quality and air quality, (3) to reduce the global warming effect due to
greenhouse gas emissions, and (4) to enhance the quality of life.

7.4.1.4 General Requirements

Environmental Protection Policy

Develop an Environmental Protection Policy that demonstrates the top management
commitment to environmental protection. This Policy shall be approved by the head of the
organization, such as the CEQ, the General Manager, or the Owners’ Association signatory or
president (Residential Sector).

The Environmental Protection Policy shall
e Indicate commitment to environmental protection
Recognize applicable laws
Commit to pollution prevention
Commit to environmental risk assessment of the applicant’s activities
Address spreading awareness about environmental protection among all occupants

Have a nominated environmental protection champion.
And where applicable, this policy shall require the implementation of the aforementioned
requirements throughout all the three phases of design, construction, and operation.

The Policy shall have the following sections or attachments:

Mission Statement
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Develop a mission statement, which includes measurable initiatives to demonstrate a
commitment to environmental protection. For example, choose to commit to emission
reduction by a certain percentage, to eliminate pollution, to set plantation targets, etc.

Nominated Environmental Protection Champion
The Facility shall have a nominated environmental protection champion to implement the

environmental protection policy and its initiatives.

e The environmental protection champion could be an employee of the Facility, a
resident of the Facility (Residential Sector) or, otherwise, a subcontractor. He or She
should report to the head of the Applicant's organization or the Owners’ Association
(Residential Sector).

® He or She can be either a dedicated manager or officer, or a staff member, who takes
on this role in addition to other roles he or she already has in the Facility.

e The job requirements should include the following minimum tasks:

o Enforce the Environmental Protection Policy

o Raise awareness about emission and pollution reduction

o Ensure the execution of the Applicant’s initiatives as indicated in the mission
statement.

e The Environmental Protection Champion shall be a qualified individual or entity who
is certified in sustainability or Facility management from an industry recognized
certification body, or who holds a degree in engineering, and has a minimum of 3 years
of experience in sustainability or Facility management.

ISO 14001 certification
The Facility shall have an environmental management system. It shall also acquire and retain

a valid ISO 14001 certificate from an ISO certification office.

Compliance
The policy shall require compliance with the applicable environmental laws. The operating

procedures shall list the applicable decrees.

The Applicant shall set targets which are more stringent than the requirements set out in
applicable decrees; He or She could go as far as applying international requirements which
are not locally regulated i.e., included in current decrees.

The Applicant shall request compliance with applicable environmental laws from the vendors
including contractors and subcontractors; the Applicant will conduct business with only
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vendors and contractors who can demonstrate compliance with applicable environmental
laws.

Measure compliance

The Applicant shall demonstrate how the Facility is monitoring the application of its
environmental protection policy and initiatives, and the impact of its operations on the
environment. A monitoring report shall be issued annually.

Environmental Impact Assessment

Develop an environmental impact assessment of the Facility operations to identify the
potential hazards which the Facility operations may pose on the environment. Develop a plan
to eliminate, reduce, or mitigate, their effect on the environment. The impact assessment
must investigate the impact of the Facility operations on pollution generation, including but
not limited to, odor, noise, vibration, waste, gas emissions, and light pollution.

The environmental impact assessment shall be reviewed one year from the start of operations
and at least at 3 years’ intervals thereafter.

In addition, the Facility shall conduct an environmental impact assessment of all new activities
during the planning phase.

And the Facility shall conduct an environmental impact assessment of all renovation and
construction projects during the planning phase.

Demonstrate that the aforementioned requirements are implemented:

New Building
Provide a commitment to submit, for three consecutive years, the following
environmental impact assessments as per the indicated timing:
e One environmental impact assessment of the Facility operations a year from
the start of operations
e Avyearly environmental impact assessment of all new activities, and renovation
and construction projects
e One environmental impact assessment of the Facility operations at the end of
the aforementioned three-year period.
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Existing Building
Provide the following environmental impact assessments for three consecutive years
as per the indicated timing:

e One environmental impact assessment of the Facility operations at the date of
application for certification (the assessment shall not be older than three
years)

® Avyearly environmental impact assessment of all new activities, and renovation
and construction projects

e One environmental impact assessment of the Facility operations at the end of
the aforementioned three-year period.

Three consecutive years means that this period could refer to the three post-
certification years, or to the past three years, if available, or any combination of past
years and future years, provided that the three years are consecutive. In case of a
post-certification record submittal, a prior binding commitment is required.

This policy could be part of another policy, such as an environmental, safety, and health
policy, or a social responsibility policy, etc.

7.4.1.5 Special Requirements
None

7.4.1.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.4.1-1 Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Outline of the e Provide a simple outline showing the scope of the policy that
Environmental includes one or more of the following:
Protection Policy o The Mission Statement
o The Job Description of the Environmental Protection
Champion

o The Commitment to secure ISO 14001
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o The List of applicable laws

o The Demonstration of how the Facility will exceed the
requirements of these laws to acquire an additional score

o The Commitment to work with compliant vendors

o The Commitment to conduct an Environmental Impact
Assessment of the Facility operations.

Criterion Narrative

New Building in Construction Phase

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Environmental
Protection Policy

Provide an Environmental Protection Policy which includes

one or more of the following:

o The Mission Statement

o The Job Description of the Environmental Protection
Champion

o The Commitment to secure I1SO 14001

The List of applicable Laws

o The Demonstration of how the Facility will exceed the
requirements of these laws to acquire an additional score

o The Commitment to work with compliant vendors

o The Commitment (1) to conduct an Environmental Impact
Assessment of the Applicant’s new activities, and
renovation and construction projects, and (2) to
implement mitigation measures, which reduce the impact
on the environment.

o

Name and Qualifications
of the Environmental
Protection Champion

Supply the name and the qualifications of the environmental
protection champion.

Vendor Commitment

Submit copies of the Vender Commitment, in which all
vendors i.e., contractors, subcontractors, and suppliers,
comply with the applicable environmental laws.

Vendor List

Submit a Vendor List to demonstrate that all the vendors i.e.,
contractors, subcontractors, and suppliers, commit to comply
with the applicable environmental laws.

Measured KPIs

Demonstrate how the Applicant is monitoring the application
of the set commitments.

Environmental Impact
Assessments

Existing Building

Conduct Environmental Impact Assessments of the following:
(1) The Applicant’s operations

(2) The implemented mitigation measures, which reduce the
impact on the environment.
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e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Environmental
Protection Policy

The Environmental Protection Policy includes one or more of

the following:

o The Mission Statement

o The Job Description of the Environmental Protection
Champion

o The Commitment to secure ISO 14001

The List of applicable Laws

o The Demonstration of how the Facility will exceed the
requirements of these laws to acquire an additional score

o The Commitment to work with compliant vendors

o The Commitment (1) to conduct an Environmental Impact
Assessment of the Applicant’s new activities, renovation,
and construction projects, and (2) to implement mitigation
measures which reduce the impact on the environment.

o

Evaluation Reports of
Targets

Submit the Evaluation Reports of the status of the targets,
which are indicated in the Mission Statement. They should
include the measures taken and the achievement percentage
of each target.

Name and Qualifications

of The Environmental
Protection Champion

Provide the name and the qualifications of the environmental
protection champion.

Iso 14001 Certificate

Provide a valid copy of the ISO 14001 certificate.

Vendor Commitment

Submit copies of the Vender Commitment, in which all
vendors i.e., contractors, subcontractors, and suppliers,
comply with the applicable environmental laws.

Vendor List

Submit a Vendor List to demonstrate that all the vendors i.e.,
contractors, subcontractors, and suppliers, commit to the
compliance with the applicable environmental laws.

Measured KPlIs

Demonstrate how the Applicant is monitoring the application
of the set commitments.

Environmental Impact
Assessments

Conduct Environmental Impact Assessments of the following:
(1) The Applicant’s operations

(2) The implemented mitigation measures, which reduce the
impact on the environment.

Environmental Impact
Assessments of New
Activities and
Renovation and
Construction Projects

Conduct Environmental Impact Assessments of the following:
(1) The Applicant’s new activities, and renovation and
construction projects

(2) The implemented mitigation measures, which reduce the
impact on the environment.
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Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.4.1.7 Score Allocation
Provide a score allocation table for each criterion according to the level of achievement i.e.,
meeting performance thresholds or implementing strategies described in the Requirements

sections.
Table 7.4.1-2. Factors and Weight Factors for Each Parameter
Weight
Parameter Factor
Parameter . Status Factor
No (I) ”Fi" " ”
WF;
Does the Facility have an Environmental
. . 1 Yes / No 1/0 2
Protection Policy?
Does the Facility have a Mission
Statement for environmental protection 2 Yes / No 1/0 2
with targets to be met?
Does the Facility have a nominated
. ) i 3 Yes / No 1/0 3
Environmental Protection Champion?
Does the Facility have an I1SO 14001
I 4 Yes / No 1/0 5
certification?
Does the Applicant comply with
. PP . PY 5 Yes / No 1/0 1
applicable environmental laws?
Does the Applicant exceed the
i PP ) 6 Yes / No 1/0 3
requirements of applicable laws?
Does the Applicant request compliance
with applicable laws from its business 7 Yes / No 1/0 5
partners (Vendors and Contractors)?
Does the Applicant measure the Facility's
compliance with environmental
) - 8 Yes / No 1/0 3
applicable laws and Facility procedures?
What are the KPIs?
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Does the Applicant request the periodic
Environmental Impact Assessment of the
Facility activities?

Yes / No

1/0

Does the Applicant request an
Environmental Impact Assessment of all
new activities?

10

Yes / No

1/0

Does the Applicant request an
Environmental Impact Assessment of all
new renovation and construction
projects?

11

Yes / No

1/0

In order to determine the criterion score, the following formula is applied:

Ve
Criterion Score = 100 * [ =1

(F; * WF)

B WFE

A project earns a score of 100% by complying with each of the aforementioned requirements.
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7.4.2 Si-4.2: Environmental Protection Awareness

7.4.2.1 Criterion Reference and Title
Si-4.2: Environmental Protection Awareness

7.4.2.2 Criterion Type
Optional

7.4.2.3 Intent

To improve the occupants’ engagement and participation in successfully adopting and
implementing environmental protection initiatives. To increase the occupants’ awareness
about sustainability and to change human behavior through education.

7.4.2.4 General Requirements
e Carryout awareness campaigns to attain the objectives hereunder:
1. Hold gatherings or workshops to educate all occupants about the Environmental
Protection Policy.
2. Share with the occupants the achievements pertaining to the mission statement.
3. Circulate / Post informative e-mails, banners, or labels in the Facility.
4. Install a system to capture and reward successes to retain the occupants’ engagement.
e Allocate a budget for awareness campaigns.
e Capture occupant feedback on how to achieve additional targets as per the mission
statement.

Environmental Protection Awareness Campaigns

The campaigns shall be led and delivered by a certified green building professional with, at
least, 8 years of experience in sustainability.

At least one awareness campaign is required before a new building in the construction phase
is granted certification. The minimum attendees shall be the Applicant’s managers and the
maintenance team.

At least one awareness campaign is required before certification for the existing building with
a refresher every other year. The minimum attendees shall be the Applicant’s managers, the
maintenance team, and the occupants who shall be issued an invitation to attend.
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Ensure that the occupants are aware of the initiatives which the Facility is taking to comply
with applicable laws. Share with the occupants, where applicable, the environmental
excellence initiatives, where the Facility exceeds the legislative requirements. Target the
initiatives and achievements which relate to
® Emission reduction
e Pollution reduction, such as

o Noise pollution reduction

o Light pollution reduction

o Pollution from maintenance activities.
e Maintenance of plantation and addition of planted /vegetated areas
® Properly maintained grounds
e Carpooling.
The above could be shared either at functions which are dedicated to publicize these
achievements, or at other gatherings.
The Facility shall plan and share informative materials in the form of emails, banners, labels,
etc., to raise environmental protection awareness. Such informative material shall be
circulated at least quarterly.
A system to capture and reward successes shall be implemented to retain the occupants’
engagement.
Demonstrate the above for three consecutive years starting no later than the date of
applying for certification. That means, the considered three years could be either pre or
post certification years, the past three years in the case of existing buildings, if available, or
any combination of past and future years provided they are consecutive.
Awareness Budget. The Facility shall have an approved five-year budget for Environmental

Protection Awareness Campaigns. The approved budget should enclose an associated
detailed list of the planned events, a timeline indicating their occurrence and their frequency,
and the required total budget per annum.

Occupants’ Feedback

The Facility shall circulate periodic questionnaires to all occupants to seek feedback regarding
environmental protection initiatives, challenges of implementation, and any additional
possible opportunities.

The Facility shall encourage Occupant feedback at any time, by allocating suggestion boxes or
a dedicated email address for collecting sustainability suggestions and feedback.
Demonstrate that the above is being implemented:
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Provide a commitment to submit necessary records for three consecutive years starting no

later than the date of applying for certification.

Existing Building

Provide necessary records for three consecutive years, which could be for the three post-

certification years, or for the past three years, if available, or any combination of past and

future years provided they are consecutive. In case of a post-certification record submittal, a

prior binding commitment is required. This measures the involvement of the occupants in

environmental protection, and reflects the effect of the efforts of the Facility to foster

awareness among its OcCcupa

7.4.2.5 Special Requirements
None

7.4.2.6 Required Submittals

nts.

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.

Table 7.4.2-1. Required submittals

Submittal Name

Submittal Description

New Building in Design Phase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Agendas of
Environmental
Protection Awareness
Campaigns

e Submit Agendas of planned gatherings, meetings, or
workshops related to Environmental Protection Awareness.

List of Initiatives

List of Informative

Provide the List of The Initiatives which shall include

e A list of the applicable environmental laws, which the Facility
shall comply with

e A list of environmental protection initiatives

e Provide the List of Informative Materials, which will be used

Materials to raise environmental protection awareness.
Outline of the Incentive | ® Provide an Outline of the Incentive System, which will be part
System of the Human Resources procedures and reward systems.
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A Five-year Budget Plan
for Awareness
Campaigns

® Provide a Five-Year Plan for Environmental Protection
Awareness Campaigns, and a list of the planned events, and
the total budget per annum.

Outline of
Questionnaires for
Environmental
Protection

e Provide an Outline of The Questionnaires which solicit
occupants’ feedback regarding current environmental
protection initiatives, challenges, and opportunities.

New Building in Construction Phase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Agendas of
Environmental
Protection Awareness
Campaigns

e Provide (1) the agendas of gatherings, meetings, or
workshops related to Environmental Protection Awareness,
and (2) the name and qualifications of the qualified
professional, who will lead the campaign.

Attendance sheets of
the Environmental
Protection Awareness
Campaigns

e Provide Attendance Sheets of the Environmental Protection
Awareness Campaigns, which should comprise a list of all the
managers of the Facility and all the members of the
maintenance team, and should indicate who attended each
function and who did not and when.

The Facility Organization
Chart

e Provide the Organization Chart of the Facility or of the
Owners’ Association.

List of Initiatives

e Provide the List of Initiatives, which the Facility shall comply
with:
o Alist of the applicable environmental laws
o Alist of the environmental protection initiatives.

Informative materials

e Provide planned informative materials to raise environmental
protection awareness.

Documented Incentive
System

e Provide the document describing the Incentive System.

Approved Five-year
Budget for Awareness
Campaigns

e Provide an Approved Five-Year Budget for Environmental
Protection Awareness Campaigns.

e Provide a list of the planned events, a timeline indicating their
occurrence and their frequency, and the required total
budget per annum.

Questionnaires for
Environmental
Protection

Existing Building

e Provide Questionnaires to solicit occupants’ feedback
regarding environmental protection initiatives, challenges,
and opportunities.
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e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Agendas of
Environmental
Protection Awareness
Campaigns

e Provide (1) the agendas of gatherings, meetings, or
workshops related to Environmental Protection Awareness,
and (2) the name and qualifications of the qualified
professional, who led the campaign.

Attendance sheets of
the Environmental
Protection Awareness
Campaigns

e Provide the Attendance Sheets of the Environmental
Protection Awareness Campaigns, which should comprise a
list of all the occupants of the Facility, and should indicate
who attended each function and who did not, and when.

The Facility Organization
Chart

e Provide the Organization Chart of the Facility or of the
Owners’ Association.

List of Initiatives

e Provide the List of Initiatives, which the Facility shall comply
with:
o Alist of the applicable environmental laws
o Alist of the environmental protection initiatives.

Informative materials

e Provide informative materials, which were used to raise
environmental protection awareness.

Documented Incentive

e Provide the document describing the Incentive System.

System
List of Recognized e Provide the list of the occupants, who were recognized for
Occupants their contribution to the Facility environmental protection

initiatives for the past three years.

Approved five-year
Budget for Awareness
Campaigns

e Provide an approved five-year budget for Environmental
Protection Awareness Campaigns.

e Provide a list of the planned events, a timeline indicating their
occurrence and their frequency, and the required total
budget per annum.

Expenditures on
Awareness Campaigns
for Three Consecutive
Years

e Provide expenditures on environmental protection awareness
campaigns for three consecutive years.

Questionnaires for
Environmental
Protection

e Provide Questionnaires to solicit occupants’ feedback
regarding current environmental protection initiatives,
challenges, and opportunities.

Occupants’ feedback

e Provide copies of Occupants’ Feedback to questionnaires
along with other suggestions regarding environmental
protection initiatives for the past three years.
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sections.
Table 7.4.2-2. Required submittals
Weight
Parameter Factor
Parameter . Status Factor
No (i) “F”
”WFi"
Is the Environmental Policy well-
communicated to all occupants through 1 Yes / No 1/0 1
gatherings or workshops?
Are strategies for compliance with
] ] 2 Yes / No 1/0 2
applicable laws shared with occupants?
Are environmental excellence initiatives
for exceeding the legislative 3 Yes / No 1/0 3
requirements shared with occupants?
Are informative e-mails, banners, or
. . . 4 Yes / No 1/0 1
labels circulated / posted in the Facility?
Is a system to capture and reward
successes implemented to retain the 5 Yes / No 1/0 3
occupants’ engagement?
Is a budget for awareness campaigns
& N palg 6 Yes / No 1/0 4
allocated by the Facility?
Does the Facility solicit occupants’
feedback regarding Environmental
. 7 Yes / No 1/0 4
Protection?
Average number of occupants who
shared their feedback (average of the 8 Vg Fs 5
past 3 years).
Total number of occupants 9 Vg
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Fg is calculated using the following formula:
Vg
Fo= (%) 2
8 Vo *
Where
Vs is the average number of occupants who shared feedback (average of the past 3 years)
.. < 3 . Number Of Occupants who shared feedbackYea”->
s =
3

Vs is the total number of occupants at the Facility
Fs Maximum value is 1

In order to determine the criterion score, the following formula is applied:

New Building
(F;  WF)
-1 WEF
A project earns a score of 100% by complying with each of the aforementioned

Y-
Criterion Score = 100 * [ =1

requirements.

Existing Building

3 F. « WF;
Criterion Score = 100 * lzl—lg (F; l)l
=1 WFE

A project earns a score of 100% by complying with each of the aforementioned
requirements and by ensuring that the occupants’ shared feedback reached at least 50% on
average over the past three years.
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7.4.3 Si-4.3: Construction Environmental Management System

7.4.3.1 Criterion Reference and Title
Si-4.3: Construction Environmental Management System

7.4.3.2 Criterion Type
Optional

7.4.3.3 Intent
To avoid, minimize, or mitigate the environmental impact of the construction activities, such
as polluting gas emissions, polluting rejects, noise pollution and others.

7.4.3.4 General Requirements
Monitor and limit the environmental impact of the construction activities:

Monitor and reduce On-site power generators exhaust emissions.
Monitor and reduce construction equipment exhaust emissions.
Implement suitable containment for On-site diesel storage.

Prohibit construction material, lubricant, and any construction waste from infiltrating
in waterways and drains.

e Monitor and reduce noise, airborne dust, and nightlight pollution to safeguard
surrounding buildings.

Measure and limit the emissions from On-site power generators to the limits described under
Si-4.7 and in applicable laws. Measure and report emissions upon the installation of a
generator, and then repeat it every six months thereafter.

All engine-powered construction equipment, earth-moving equipment, trucks, and vehicles,
whether owned, subcontracted, or leased for construction works or transportation, shall have
Euro 3 engines or better. Demonstrate through spot checks that emissions are at least within
the Euro 3 emissions limits. This requirement shall not apply for equipment, which is used
once during the construction phase for less than 24 hours (occasional emergency use).

All On-site fuel storage tanks shall have a containment, the volume of which is 120% of the
fuel storage tanks total volume.
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Prohibit any kind of construction wastes from infiltrating in storm water mains, sewer mains,
or any other waterways. Develop a method statement on how the construction will reduce
contaminated water. Develop method statements on how the construction will prohibit
contaminated water or rainfall loaded with construction contaminants from infiltrating in any
waterways. Demonstrate how the above was achieved during the construction phase.

To reduce noise pollution to safeguard surrounding buildings, consider implementing the
following measures:

e Install mufflers/silencers for engine-powered equipment.

e Construct sound barriers around noisy equipment.

e Maintain equipment properly well-lubricated and free of imbalances to suppress any
noise which might generate.

e Demonstrate that noise, at the worst affected property, shall neither exceed 60dBA
for repetitive scheduled works, nor peak beyond 75dBA in case of unusual scheduled
works. Neighbors shall be notified 48hours prior to any unusual scheduled works.
Working hours during which noisy activities are carried out shall be reduced, and shall
not be scheduled outside the following time frames:

Weekdays: 7a.m - 7p.m.

Weekends and Legal Holidays: 9a.m - 8p.m.

Outside these working hours, the noise level from construction activities shall not
exceed 45dBA at the most affected property.

Control and limit airborne dust from all construction activities. Develop method statements
to control and limit the spread of airborne dust. For this end, consider the use of any the
following, but not limited to: physical barriers, fog cannons, regular manual and mechanical
dust sweeping, etc. Demonstrate the way these method statements are applied and their
effectiveness during the construction phase.

Comply with the requirements of nightlight pollution of criterion Si-3.1 to minimize light
pollution during nighttime. This measure improves night sky visibility and reduces the impact

on nocturnal wildlife and surrounding properties.

Nominated Environmental Protection Officer

The construction project management team shall have a nominated Environmental
Protection Officer for the project site. The project management team of each contractor, who
has a direct contract with the Applicant shall have a nominated counter officer to act as the
single point of contact (SPOC) for that contractor.
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e The Environmental Protection Officer is either an employee of the construction
project management team or the Applicant, or otherwise subcontracted directly by
the Applicant. He should report to the project manager and to the head of the
applicant organization.

® He can either be a dedicated manager or officer, or a staff member who takes on this
role in addition to other roles in the Facility.

e The job requirements should include the minimum environmental impact reduction /
mitigation tasks.

e The Environmental Protection Officer shall be a qualified individual or entity, who is
certified in sustainability or Facility management from an industry recognized
certification body, or who holds a degree in engineering, and has a minimum of 3 years
of experience in sustainability or Facility management.

ISO 14001

The Main Contractor shall hold an ISO 14001 Certificate, which is issued by an approved ISO
certification office. The ISO 14001 shall be valid or renewed to fully cover the construction
phase of the project. That is, the main contractor shall maintain a valid ISO 14001 certificate
throughout the whole project.

Utility Consumption

Monitor the monthly electric energy consumption and water consumption from all sources
during the construction phase. Submit the monthly electric energy meters readings, the water
meters readings, tanker deliveries, On-site well water meters readings, etc.

During the design phase, provide an estimated value of the total electric energy consumption
and the total water consumption, which will be incurred over the timespan of construction.

Transportation

The Main Contractor shall monitor and record the total distance traveled for major
construction material. The electrical and mechanical material, the plumbing material, the
furniture, and the equipment won’t be included in this calculation. The monitoring shall cover
the distance of travel of each shipment from the factory, or the source at the country of origin
of the material, to the construction site. Record for each shipment the weight, and the
distance of travel. The latter should be split among the following modes of transportation:
Inland trucks, waterways, rail, sea freight, and air freight.
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Based on the traveled distance of each mode of transportation and shipment weight, estimate

the total fuel consumption for the project.

During the design phase, provide an estimated value for the expected total fuel consumption

for the transportation of major

7.4.3.5 Special Requirements
None

7.4.3.6 Required Submittals

materials as described above.

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 7.4.3-1. Required submittals

Submittal Name

New Building in Design Phase

Criterion Narrative °

Submittal Description

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Job Description of the °
Nominated
Environmental
Protection Officer

Provide the job description for the Nominated Environmental
Protection Officer and the minimum required qualifications.

ISO 14001 Certificate e Provide the section of the tender documents mandating a
valid ISO 14001 certificate from the main contractor for the
timespan of the project.

Pollution Prevention e Provide the section of the tender documents including the
requirements for each of the selected initiatives for pollution
prevention.

Electric Energy e Provide the section of the tender documents requesting

Consumption electric power meters and tracking.

Total Electric Energy e Provide the calculation note estimating the total electric

Consumption energy consumption during the construction phase.

Water Consumption e Provide the section of the tender documents requesting
water meters and tracking of water deliveries.

Total Water e Provide the calculation note estimating the total water

Consumption consumption during the construction phase.

Transportation e Provide the section of the tender documents requesting

tracking the shipment weight and the travel distance for each
mode of transportation used.
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Total Transportation
Fuel Consumption

e Provide the calculation note estimating the total fuel

consumption of these shipments.

New Building in Construction Phase

Criterion narrative

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Job Description of the
Nominated
Environmental
Protection Officer

Provide the job description for the Nominated Environmental
Protection Officer and the minimum required qualifications.

Name and Qualifications
Environmental
Protection Officer

Provide the name and the qualifications of the nominated
Environmental Protection Officer.

ISO 14001 Certificate

Provide a valid ISO 14001 Certificate for the timespan of the
construction project.

Emission Measurement
Reports of On-Site
Generators

Provide emission measurement reports of each On-site
generator upon installation and every six months thereafter.

List of Engine- Powered
Equipment

Provide the list of all engine-powered construction
equipment, earth-moving equipment, trucks, and vehicles
(leased or owned).

Datasheets of Engine-
Powered Equipment

Provide the datasheets of the engine-powered equipment to
demonstrate Euro 3 or better engine rating.

Emission Spot Check
Reports of Engine-
Powered Equipment

Provide the emission spot check reports of engine-powered
equipment including compliance with Euro3 requirements.

List of On-site Diesel
Storage Tanks

Provide the list of all On-site diesel storage tanks and their
capacities.

Diesel Storage Tank
Containment Drawings

Provide the As-built Drawings of the location of each On-site
diesel storage tank with the containment details and
dimensions.

Method Statements to
Protect Waterways and
Drains

Provide the Method Statements to protect waterways and
drains from construction wastes.

Demonstrate how this was achieved during the construction
phase.

Sound Measurement
Reports at Neighbors

Provide the sound measurement reports at the worst affected
property, at different times of the day, and at different phases
of the construction.

Method Statements for
Dust Control

Provide the Method Statements to control and limit airborne
dust from all construction activities.
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Dust Control

Provide evidence of the implementation and effectiveness of
dust control Method Statements.

External Construction
Site Lighting As-Built

Provide the As-built Drawings showing the location and type
of all installed external lighting fixtures.

Drawings

Manufacturer Provide the Manufacturer Datasheets of the construction site
Datasheets of External external lighting.

Lighting

Calculation Report for
Uplight and Vertical
Illuminance at Lighting
Boundary

Provide the report which includes the calculations for both
uplight and vertical illuminance at lighting boundary.

Electric Energy
Consumption

Provide the monthly electric energy meter readings.

Water Consumption

Provide the monthly water meter readings and water delivery
receipts.

Transportation

Provide the list of all shipments of major construction
material, the weight of each one, and the traveled distance
covered by each mode of transportation used during
shipment.

Total Transportation
Fuel Consumption
Existing Building

Not Applicable

Provide the estimate of the total fuel consumption based on
the actual shipments.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

7.4.3.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,

meeting performance thresholds or implementing strategies described in the 'Requirements'

sections).
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Table 7.4.3-2. Factors and Weight factors for each Parameter

Weight
Parameter Paramteter Status Factor Factor
No (i) “F”
“WE”
Does the construction project
management team have a nominated 1 Yes / No 1/0 3
Environmental Protection Officer?
Does the main contractor hold an ISO
. 2 Yes / No 1/0 5
14001 Certificate?
Are the exhaust emissions of On-site
power generators monitored and 3 Yes / No 1/0 3
reduced?
Are the exhaust emissions of
construction equipment monitored and 4 Yes / No 1/0 5
reduced?
Is On-.slte diesel storage suitably c Yes / No 1/0 1
contained?
Are construction materials, lubricants,
and construction wastes prohibited from 6 Yes / No 1/0 5
being filtered in waterways and drains?
Are noise, airborne dust, and nightlight
pollution monitored and reduced to 7 Yes / No 1/0 5
safeguard surrounding buildings?
Indicate the total electric energy Provided
consumption of the project (kWh). 8 / Not 1/0 2
Provided
Indicate the total water consumption of Provided
the project (Lit). 9 / Not 1/0 2
Provided
Does the main contractor monitor and
record the total distance traveled by the 10 Yes / No 1/0 3
major construction materials?
The total fuel consumption for the Provided
project (Lit). 11 / Not 1/0 3
Provided
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In order to determine the criterion score, the following formula is applied:

11 F. « WF;
Criterion Score = 100 * 1_111 (F 2
=1 WE

A project earns a score of 100% by complying with each of the aforementioned requirements.
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7.4.4 Si-4.4: Carpooling

7.4.4.1 Criterion Reference and Title
Si-4.4: Carpooling

7.4.4.2 Criterion Type
Optional

7.4.4.3 Intent
(1) To reduce the parking capacity in order to limit the site disturbances and the related storm

water run-offs. (2) To reduce the heat island effect. (3) To maximize the open spaces. (4) To

reduce the carbon emissions associated with the use of individual cars.

7.4.4.4 General Requirements

The criterion requirements include the following:

1-

4-

Assist Rideshare Matching consists of assisting the employees to locate nearby
carpoolers with similar schedules. The Applicant shall demonstrate the participation
of the building occupants in a carpooling program organized by the Applicant
himself/herself or by any other independent entity. It could be by creating an internal
web page for carpool-matching, or by giving instructions to supervisors to apply
flexible work schedules to allow for carpool-matching, etc.

Provide access to an emergency ride home by establishing a transportation service for
the use of carpoolers when needed. The Applicant shall ensure the availability of an
alternative ride to the carpoolers to attend to any emergency. This alternative can be
free of charge or at a reduced cost compared to market prices. Such measures will
encourage carpooling in case a member needs to leave work early due to an
emergency at home or needs to stay late due to an emergency at work. Hence his/her
transportation is secured.

Organize awareness campaigns to communicate and promote carpooling strategies.
In order to encourage the building occupants to participate in a carpooling program,
the Applicant shall organize carpooling awareness campaigns at least twice a year. The
campaign may well be an organized in-person event or an online
presentation/meeting, during which all building occupants meet and try to find
potential carpool partners.

Offer benefits for carpoolers by
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o Reducing their parking rates or fully exempting them from any payments

e Reserving for them at least 5% of parking capacity close to the preferred parking
spots, which are the closest to the main entrance of the project, or located in
shaded areas, and which are usually reserved for the handicapped.

o Implementing a reward program using raffles, for example. The Applicant shall set
up a reward program for the carpoolers who were the most committed to the
carpooling services throughout the year. The reward may be any incentive to
encourage carpooling. To prevent any fraudulent activity from taking place,
maintain a list of the carpoolers’ names and vehicles, and conduct spot checks of
the departure and arrival times of each group of carpoolers as registered by punch
in/out machines.

7.4.4.5 Special Requirements
None

7.4.4.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.4.4-1. Required submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Parking Layout Plan ® The Layout Plan should show the 5% parking capacity
assigned for carpooling and located close to the preferred
parking spots reserved for the handicapped.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Demonstration of e The document should demonstrate the participation of the
Participation in building occupants in a carpooling program organized by the

Carpooling Program Applicant or by any other independent entity.

Alternative Emergency e The document should show the alternative ride home, which
Ride Home carpoolers are provided in case of an emergency.

Awareness Campaign e The document should include
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The schedule of the awareness campaigns, which shall be
conducted at least twice a year

The narrative which clarifies how these campaigns shall be
organized.

Designated Parking
Spaces for Carpooling

The Layout Plan should show that the 5% parking capacity
assigned for carpooling is located close to the preferred
parking spots, which are usually reserved for the
handicapped.

Commercial Benefits for

The document should highlight the commercial benefits

Carpoolers granted to committed carpoolers, such as reduced rates on
parking or free parking.
Rewards The document should identify the reward offered to

committed carpoolers.

Existing Building

Criterion Narrative

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Demonstration of
Participation in
Carpooling Program

The document should demonstrate the participation of the
building occupants in a carpooling program organized by the
Applicant or by any other independent entity.

Alternative Emergency
Ride Home

The document should show the alternative ride home, which
carpoolers are provided in case of an emergency.

Awareness Campaign

The document should include

The schedule of the awareness campaigns, which were
conducted during the year of application

The narrative which clarifies how these campaigns had been
organized

e The schedule of the upcoming awareness campaigns.

Designated Parking
Spaces for Carpooling

The Layout Plan should show that the 5% parking capacity
assigned for carpooling is located close to the preferred
parking spots, which are usually reserved for the
handicapped.

Commercial Benefits for
Carpoolers

The document should highlight the commercial benefits
granted to committed carpoolers, such as reduced rates on
parking or free parking.

Rewards

The document should identify the reward offered to
committed carpoolers.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

Page 107 of 679




S—

QI
.

ARZ

Building Rating System

GREEN BUILDING
RATING SYSTEM

LGBC

lebanon green building council

el pra sl agil L jul=o

documents, which can provide additional relevant information for the certification reviewers

to consider.

7.4.4.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements'

sections).

The proposed parameters in this module are optional, and each one of them will reward the

Applicant a certain percentage of accomplishment as summarized hereunder.

Table 7.4.4-2. Factors and Weight factors for each Parameter

Weight
Parameter
Parameter . Status Factor “F;” Factor
No (I) [ ”
WF;
Does the Applicant facilitate
rideshare matching? 1 Yes / No 1/0 4
Does the Applicant assist
carpoolers by providing them with
an emergency ride home when the 2 Yes / No 1/0 5
need arises?
Does the Applicant communicate
carpooling strategies effectivel
POOIING strates Ve 3 Yes / No 1/0 3
through awareness campaigns?
Does the Applicant offer benefits
for committed carpoolers?
e Reduced parking rates or free
. P & 4 Yes / No 1/0 4
parking
e Preferred parking locations 5 Yes / No 1/0
e Reward program: raffles 6 Yes / No 1/0

In order to determine the criterion score, the following formula is applied:
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(F; * WF)
o, WEF

P
Criterion Score = 100 * I =1

A project earns a score of 100% by complying with each of the aforementioned requirements.
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7.4.5 Si-4.5: Plantation Care/Soft Landscaping Maintenance Program

7.4.5.1 Criterion Reference and Title

Si-4.5: Plantation Care / Soft Landscaping Maintenance Program

7.4.5.2 Criterion Type
Optional

7.4.5.3 Intent

To maintain the plantation and soft landscaping at the Facility, and preserve their condition.

To enhance the quality of life through a healthy outdoor environment.

7.4.5.4 General Requirements

Develop Maintenance Manuals and a Maintenance Regime for the following plantations if

installed at the Facility:

Table 7.4.5-1. Grounds and Infrastructure Systems

Area Wide General Landscape

Hedgerows and Vines

Picking litter

Carrying out an assessment of dead/missing
plants

Removing fallen leaves

Replacing failed plantation

missing trees

Trees Applying weed control to all plants
Inspecting trees for damage and disease Watering
Carrying out an assessment of dead or Re-firming

Replacing failed trees

Ensuring pest and disease control

Applying weed control around each tree

Pruning / Shaping

Watering

Fertilizing

Re-firming

Shrubs and Groundcovers

Ensuring pest and disease control

Carrying out an assessment of dead/missing

plants
Pruning Replacing failed plantation
Fertilizing Applying weed control to all plants

Maintaining the mulch

Watering

Aerating the soil
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Grass and Amenity Grass

Mowing

Fertilizing

Seeding

Maintenance Regime
The Operation and Maintenance (O&M) manuals shall include all applicable plantations and

shall define the maintenance regime, i.e., frequencies and details of each job plan.
The job plans and the maintenance tasks shall be executed at a frequency which is equal to
or lower than what is listed hereunder as minimum acceptable frequencies.

Table 7.4.5-2. Minimum Acceptable Maintenance Frequencies

Minimum Acceptable PM
System .
Frequencies

Area Wide General Landscape

Picking litter Weekly
Removing fallen leaves Weekly
Trees

Inspecting trees for damage and Annually
disease

Assessing dead/missing trees Annually
Replacing failed trees Annually
Applying weed control around Monthly
each tree

Watering Twice monthly
Re-firming Monthly

Ensuring pest and disease control

When required

Pruning

As Instructed

Fertilizing

Annually

Maintaining the Mulch

Twice a year

Hedgerows and Vines

Assessing the dead/missing plants Annually
Replacing failed plantation Annually
Applying weed control to all Monthly

plants
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Watering Twice Monthly
Re-firming Monthly
Ensuring pest and disease control Annually

Pruning / Shaping

When required

Fertilizing Annually
Shrubs and Groundcovers

Assessing dead/missing plants Annually
Replacing failed plantation Annually
Applying weed control to all Monthly
plants

Watering Twice monthly

Aerating the soil

Twice a Year

Ensuring pest and disease control

When required

Pruning / Shaping Monthly
Fertilizing Annually
Grass and Amenity Grass

Mowing Weekly
Fertilizing Twice a Year
Seeding When required

Demonstrate that maintenance is being applied as per the maintenance regime. The
maintenance regime must be executed, and the Facility should provide documented evidence

for that. As a minimum, job plans and check lists are filled, dated, and signed by the

maintenance supervisor. The jobs and dates must reflect the tasks and frequencies as dictated

by the maintenance regime.

New Building

Provide a commitment to submit necessary records for three consecutive years,

starting no later than the date of applying for certification.

Existing Building

Provide necessary records for three consecutive years, which could refer to the three

post-certification years, or to the past three years, if available, or any combination of

past and future years provided that the three years are consecutive. In case of a post-

certification record submittal, a prior binding commitment is required.
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For an existing building, conduct a condition assessment of the available plantations.
Who is qualified for the job?
A qualified individual or entity, who is certified in agriculture

e A Facility management from an industry recognized certification body
e A degree holder in agriculture with a minimum of 3 years of experience in agriculture or
Facility management.

7.4.5.5 Special Requirements
None

7.4.5.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.4.5-2. Required submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Maintenance e The tender documents should include a section for the

Requirements plantation maintenance requirements and the minimum
required frequencies.

O&M Manuals e The tender documents should include a section for O& M

Requirements manuals requirements, which require the inclusion of
plantations.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Plantation List e A comprehensive list of the available plantations at the
Facility should be provided.

Maintenance Regime e The plantation maintenance job plans and their frequencies
should be provided.

Plantation Reports e The plantation reports including the successful plantation, the
required plants and the landscapes should be provided.

Job Plans e A commitment to provide the job plans for the balance of the

required three years should be made.

Page 113 of 679



U

—=—— GREEN BUILDING

ARZ

Building Rating System

RATING SYSTEM

LGBC

lebanon green building council

el pra sl agil L jul=o

O&M Manuals

(O&M) Manuals of the available plantations at the Facility
should be provided.

Existing Building

Criterion narrative

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Plantation List

A comprehensive list of the available plantations at the
Facility should be provided.

Maintenance Regime

The plantation maintenance job plans and their frequencies
should be provided.

Condition Assessment

A Condition Assessment of the existing plantation should be
provided.

Job Plans

The Signed Job Plans of plantation maintenance should be
provided.
A commitment to provide these job plans for the balance of

the required three years should be made.

O&M Manuals e The (O&M) Manuals for the available plantations at the
Facility should be provided.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

7.4.5.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements'

sections).

Table 7.4.5-3. Factors and Weight factors for each Parameter

Min PM ,
Weight
Parameter | Frequenc Factor
Parameter . . Factor
No (i) yis “F"
. ”WFi”
Achieved
Area Wide General Landscape
Picking litter Yes / No 1/0
Removing fallen leaves Yes / No 1/0
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Trees

Inspecting trees for damage and disease 3 Yes / No 1/0 5
Assessing dead/missing trees 4 Yes / No 1/0 5
Replacing failed trees 5 Yes / No 1/0 5
Applying weed control around each tree 6 Yes / No 1/0 3
Watering 7 Yes / No 1/0 2
Re-firming 8 Yes / No 1/0 3
Ensuring pest and disease control 9 Yes / No 1/0 3
Pruning 10 Yes / No 1/0 3
Fertilizing 11 Yes / No 1/0 3
Maintaining of Mulch 12 Yes / No 1/0 3
Hedgerows and Vines

Assessing dead/missing plants 13 Yes / No 1/0 5
Replacing failed plantation 14 Yes / No 1/0 5
Applying weed control to all plants 15 Yes / No 1/0 3
Watering 16 Yes / No 1/0 2
Re-firming 17 Yes / No 1/0 3
Ensuring pest and disease control 18 Yes / No 1/0 3
Pruning / Shaping 19 Yes / No 1/0 3
Fertilizing 20 Yes / No 1/0 3
Shrubs and Groundcovers

Assessing dead/missing plants 21 Yes / No 1/0 5
Replacing failed plantation 22 Yes / No 1/0 5
Applying weed control to all plants 23 Yes / No 1/0 3
Watering 24 Yes / No 1/0 2
Aerating the soil 25 Yes / No 1/0 3
Ensuring pest and disease control 26 Yes / No 1/0 3
Pruning / Shaping 27 Yes / No 1/0 3
Fertilizing 28 Yes / No 1/0 3
Grass and Amenity Grass

Mowing 29 Yes / No 1/0
Fertilizing 30 Yes / No 1/0

Seeding 31 Yes / No 1/0
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3

In order to determine the criterion score, the following formula is applied only for the
plantation types which exist at the Facility, or else the section is omitted:

31
31 F;, « WF;

Criterion Score = 100 * 1_131 (F 2

-1 WEF

A project earns a score of 100% if the minimum PM frequency is achieved for every existing
plantation type found at the Facility. For every plantation type at the Facility, ensure that

e The maintenance requirements are included in the (O&M) manuals.
e The frequency of the implemented Preventive Maintenance (PM) job plans is equal
to or lower than the required frequencies.
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7.4.6 Si-4.6: Grounds Maintenance Regime

7.4.6.1 Criterion Reference and Title
Si-4.6: Grounds Maintenance Regime

7.4.6.2 Criterion Type
Optional

7.4.6.3 Intent

(1) To maintain the outdoor grounds and the infrastructure systems at the Facility at their
optimal performance, to preserve the condition of these assets, to prolong their life, and to
eliminate early replacements. (2) To reduce water and energy consumption due to poor
maintenance, and to reduce material consumption due to early replacements.

7.4.6.4 General Requirements
Develop Operation and Maintenance (O&M) manuals and a Maintenance Regime for the
following grounds and infrastructure systems if installed at the Facility.

Table 7.4.6-1. Grounds and Infrastructure Systems

Manual gates

Water supply wells

Electrically-operated gates

Elevated water storage tanks

Barriers

Fire hydrants

Fences

Substations

Directional signs

Electrical distribution network

Exit signs

Electrical distribution boards

Security access system

Exterior lighting

CCTV

Gas distribution network

Mold remediation

Gas tanks

Exterior cladding

Gas detection system

Roof covering

Diesel distribution network

Windows

Diesel tanks

Shutters

Ventilation louvers
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Area drains Pavements
Steel gratings Roads
Storm drainage network Walkways

Trenches

Planter boxes

Water ponds

Patios

Reservoirs

Handicap ramps

Geotextile for subsurface drainage

Parking lots

Drainage network

Polyethylene septic tanks

Concrete septic tanks

Utility tunnels

Utility tunnels drainage

Maintenance Regime

Develop a maintenance regime for every ground and infrastructure system at the Facility

including, but not limited to, the above systems.

The maintenance regime development process [1] starts first by identifying the list of assets
which constitute each system and which will receive asset care, and then moves on to define
the Preventive Maintenance (PM) job plans for each type of assets, and ends by assigning a

frequency for each PM job plan.

Figure 7.4.6-1. Maintenance Regime Development Process

Preventive Maintenance (PM) tasks, in general, fall under one of the following types of

activities:
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e Inspecting and identifying defects
e C(leaning, greasing, tightening
e Functional testing.

The Preventive Maintenance job (PM) plans shall be executed at a frequency which is equal
to or lower than the list of minimum acceptable frequencies hereunder (as per the industry
best practices, and RS Means Cost Planning and Estimating for Facilities Maintenance [2]).

These frequencies are the maximum acceptable frequencies for grounds or infrastructure
system.

Table 7.4.6-2. Minimum Acceptable PM Frequencies

Minimum Acceptable PM
System .
Frequencies

Manual gates Every 6 Months
Electrically operated gates Every 6 Months
Barriers Every 6 Months
Fences Every 6 Months
Substations Yearly
Electrical distribution network Yearly
Electrical distribution boards Yearly
Exterior lighting Every 6 Months
Gas distribution network Yearly
Gas tanks Yearly
Gas detection system Yearly
Diesel distribution network Yearly
Diesel tanks Yearly
Area drains Yearly
Steel gratings Yearly
Storm drainage network Yearly
Trenches Yearly
Water ponds Yearly
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Reservoirs Yearly
Geotextile for subsurface Every 5 Years
drainage
Drainage network Yearly
Polyethylene septic tanks Yearly
Concrete septic tanks Yearly
Utility tunnels Yearly
Utility tunnels drainage Yearly
Water supply wells Yearly
Elevated water storage tanks Yearly
Fire hydrants Yearly
Directional signs Yearly
Exit signs Every 6 Months
Security access system Every 6 Months
CCTV Every 6 Months
Mold remediation Yearly
Exterior cladding Yearly
Roof covering Yearly
Windows Yearly
Shutters Yearly
Ventilation louvers Yearly
Pavements Yearly
Roads Yearly
Walkways Yearly
Planter boxes Yearly
Patios Yearly
Handicap ramps Yearly
Parking lots Yearly

Demonstrate that maintenance is being applied as per the maintenance regime. The
maintenance regime must be executed, and the Facility should hold documented evidence
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for that. The minimum required tasks include filling job plans and check lists, dating them and
having them signed by the maintenance supervisor. The job plans and dates must reflect the
tasks and frequencies as dictated by the maintenance regime.

New Building
Provide a commitment to submit necessary records for three consecutive years,
starting no later than the date of applying for certification.

Existing Building

Provide necessary records for three consecutive years, which could refer to the three
post-certification years, or to the past three years, if available, or any combination of
past and future years provided that the three years are consecutive. In case of a post-
certification record submittal, a prior binding commitment is required.

For an existing building, a condition assessment of the existing grounds and infrastructure
systems should be conducted by a qualified individual or entity, who is certified in Facility
management from an industry recognized certification body, or who holds a degree in
engineering, and has a minimum of 8 years of experience in Facility management. The asset
condition survey shall follow the guidelines of CIBSE Guide M chapter 14 of the 2014 edition.

3]

Operation and Maintenance Manuals

Develop Operation and Maintenance manuals (O&M) for each of the above systems which
are installed in the Facility.

The (O&M) manuals are pivotal to enable the operation and maintenance team to provide
the needed preventive, corrective, and predictive maintenance to the installed systems. Their
purpose is to consolidate and explain what systems are installed, how they are configured,
operated, and maintained. [4]

The Operation and Maintenance (O&M) manuals shall include, at a minimum, the following
data: [4]
e As-built Drawings and Approved Material Submittals
e Original Equipment Manufacturer (OEM) Engineering manuals, Operation and
Maintenance manuals, Spare Parts manuals
e |Installation requirements
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e Start-up requirements
e Site Configuration Procedures, i.e. how the systems must be configured in normal
operation.
Standard Operating Procedures (SOPs)
e Emergency Operating Procedures (EOPs). (This is to be applied during a breakdown,
or other abnormal event, in order to restore the operation to as close as could be to
design conditions, and stop further deterioration of the systems.
Maintenance Regime as defined earlier
Studies (e.g., soils, structural, electrical, mechanical, breaker, circuit, etc.)
Commissioning Reports
Warranty certificates (including any support agreements)
Systems’ sequence of operation
Recommended spare parts inventory items

A process to continuously update the Operation and Maintenance (O&M) manuals
as changes are introduced to the system configurations, the settings, etc., or after
component replacements, repairs, etc.

The aforementioned requirements for (O&M) manuals are common among the following
criteria:

Si-4.5, Si-4.6, Wa-5.5, We-3.1, En-8.4.

Computer Aided Facility Management System (CAFM)

Implement a Computer Aided Facility Management system to direct, control, and document
the maintenance activities at the Facility.

A Computer Aided Facility Management system stores the Facility asset register, the
maintenance activities, the utility meter readings, the historical breakdowns and repairs, and
the upgrades and replacements. Therefore, the CAFM forms a management information
system for the Facility. [1]

The CAFM shall have the following minimum requirements [1]:
® Asset Registry (The asset registry stores information, such as the main features, the
name plate information, the specifications, the date in service, the warranty details,
the vendors, etc.)
e Work Orders (The work orders include planning jobs, allocating personnel, booking
needed material and tools, tracking costs.)
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® Preventive Maintenance (The Preventive Maintenance (PM) is about scheduling and

automatically issuing future work orders once the period from last intervention date

is reached.)

Reporting

Service Requests
Inventory Control

Emergency Work Orders

The aforementioned requirements for CAFM are common among the following criteria:
Si-4.5, Si-4.6, Wa-5.5, We-3.1, En-8.4.

7.4.6.5 Special Requirements

None

7.4.6.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.

Table 7.4.6-2. Required submittals

Submittal Name

New Building in Design Phase

Submittal Description

Criterion Narrative

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Maintenance
Requirements

The tender documents shall include a section which specifies
the maintenance requirements of the grounds and
infrastructure systems and the minimum required
frequencies.

Operation and
Maintenance (0&M)
Manuals Requirements

The tender documents shall include a section which shows
that the Operation and Maintenance (O&M) manuals’
requirements meet the minimum requirements.

Computer-Aided Facility
Management (CAFM)
Requirements

The tender documents shall include a section which shows
that the Computer-Aided Facility Management (CAFM)
requirements meet the minimum features.

New Building in Construction Phase

Criterion Narrative

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.
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Assets List

A comprehensive list of the assets of the grounds and
infrastructure systems, which are installed at the Facility,
should be provided.

Maintenance Regime

The Preventive Maintenance (PM) job plans of the grounds
and infrastructure systems and their frequencies should be
provided.

Commissioning Reports

The Commissioning Reports of the grounds and infrastructure
systems should be provided

Job Plans

A commitment to provide these job plans for the balance of
the required three years should be made.

Operation and
Maintenance (O&M)
Manuals

The Operation and Maintenance (0&M) manuals should be
provided for the grounds and infrastructure systems installed
at the Facility and meeting the minimum requirements.

Computer-Aided Facility
Management
(CAFM)Information

The Computer-Aided Facility Management (CAFM) shall
include information, such as the name, the version, and the
features which satisfy the minimum requirements.

Computer-Aided Facility
Management (CAFM)
Generated Documents

The Computer-Aided Facility Management (CAFM) shall
include the generated documents of the asset registry, the
work order list, the inventory items’ list, the PM job plans,
and their frequencies.

Existing Building

Criterion narrative

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Asset List

A comprehensive Asset List of the grounds and infrastructure
systems, which are installed at the Facility, should be
provided.

Maintenance Regime

The Preventive Maintenance (PM) job plans of the grounds
and infrastructure systems and their frequencies should be
provided.

Condition Assessment

A Condition Assessment of the grounds and the infrastructure
systems should be provided.

Job Plans

The executed Preventive Maintenance (PM) job plans of the
grounds and infrastructure systems should be signed and
dated by the inspector. A commitment to provide these job
plans for the balance of the required three years is necessary.

Operation and
Maintenance (O&M)
Manuals

The Operation and Maintenance (0&M) manuals should be
provided for the grounds and infrastructure systems installed
at the Facility and meeting the minimum requirements.
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e The Computer-Aided Facility Management (CAFM) shall
Management include information, such as the name, the version, and the
(CAFM)Information features which satisfy the minimum requirements.

Computer-Aided Facility

Computer-Aided Facility | @ The Computer-Aided Facility Management (CAFM) shall
Management (CAFM) include the generated documents of the asset registry, the
Generated Documents work order list, the inventory items’ list, the PM job plans,
and their frequencies.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.4.6.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements'
sections).

Table 7.4.6-3. Factors and Weight factors for each Parameter

Min PM
Weight
Parameter Param&.eter Freql:xenc Factor Factor
No (i) yis “F” “WE?
Achieved
Manual Gates 1 Yes / No 1/0 3
Electrically Operated Gates 2 Yes / No 1/0 3
Barriers 3 Yes / No 1/0 3
Fences 4 Yes / No 1/0 2
Substations 5 Yes / No 1/0 5
Electrical Distribution Network 6 Yes / No 1/0 5
Electrical Distribution Boards 7 Yes / No 1/0 5
Exterior Lighting 8 Yes / No 1/0 2
Gas Distribution Network 9 Yes / No 1/0 5
Gas Tanks 10 Yes / No 1/0 5
Gas Detection System 11 Yes / No 1/0 5
Diesel Distribution Network 12 Yes / No 1/0 4

Page 125 of 679




oy

R
AATZ GREEN BUILDING LEBC
AR £ RATING SYSTEM i

Diesel Tanks 13 Yes / No 1/0 4
Area Drains 14 Yes / No 1/0 3
Steel Gratings 15 Yes / No 1/0 3
Storm Drainage Network 16 Yes / No 1/0 3
Trenches 17 Yes / No 1/0 3
Water Ponds 18 Yes / No 1/0 5
Reservoirs 19 Yes / No 1/0 5
Geotextile for Subsurface Drainage 20 Yes / No 1/0 5
Drainage Network 21 Yes / No 1/0 5
Polyethylene Septic Tanks 22 Yes / No 1/0 5
Concrete Septic Tanks 23 Yes / No 1/0 5
Utility Tunnels 24 Yes / No 1/0 5
Utility Tunnels Drainage 25 Yes / No 1/0 5
Water Supply Wells 26 Yes / No 1/0

Elevated Water Storage Tanks 27 Yes / No 1/0

Fire Hydrants 28 Yes / No 1/0

Directional Signs 29 Yes / No 1/0 4
Exit Signs 30 Yes / No 1/0 4
Security Access System 31 Yes / No 1/0 4
CCTVv 32 Yes / No 1/0 4
Mold Remediation 33 Yes / No 1/0 5
Exterior Cladding 34 Yes / No 1/0 5
Roof Covering 35 Yes / No 1/0 5
Windows 36 Yes / No 1/0 4
Shutters 37 Yes / No 1/0 4
Ventilation Louvers 38 Yes / No 1/0 4
Pavements 39 Yes / No 1/0 4
Roads 40 Yes / No 1/0 4
Walkways 41 Yes / No 1/0 4
Planter Boxes 42 Yes / No 1/0 4
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Patios 43 Yes / No 1/0
Handicap Ramps 44 Yes / No 1/0 5
Parking Lots 45 Yes / No 1/0

If the system is covered in the (O&M) manual and managed by a CAFM as described above,
then OM; =1, else OM; = 0.

In order to determine the criterion score, the following formula is applied only for the Systems

which are installed at the Facility, or else the system is omitted:

¥ (F; « WF; x OM;)
» WF

Criterion Score = 100 *

A project earns a score of 100% if the minimum PM Frequency is achieved for every system
installed at the Facility, i.e., for every ground or infrastructure system installed at the Facility,

e The frequency of the Preventive Maintenance (PM) activities is equal to or lower
than the required frequencies.
® The system’s details are included in the (O&M) manuals and meet the indicated

requirements.
e The system’s maintenance is managed through a CAFM and meets the indicated
requirements.
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7.4.7 Si-4.7: Emissions Measurements

7.4.7.1 Criterion Reference and Title
Si-4.7: Emissions Measurements

7.4.7.2 Criterion Type
Optional

7.4.7.3 Intent
To monitor and control the direct emissions from On-site electric generators and burners to
acceptable levels. To reduce the amount of dangerous smog and pollutants in the air.

7.4.7.4 General Requirements

Develop a maintenance plan, as part of the Facility maintenance regime, (1) to measure the
emissions from all the On-site electric generators and burners, and (2) to apply the necessary
corrective measures when needed. The frequency of emission measurement shall be during
the commission of the New Building, and at least once every two years, and preferably per
annum, which will provide a higher score for the Existing Building. The minimum parameters
to be measured shall be NOx (mg/m3), CO (mg/m3), and Particulate Matter (mg/m?3).

The acceptable limits for these parameters are listed in the table hereunder for each system:

Table 7.4.7-1. Acceptable Emission Limits

Parameter
Particulate Matter
NOyx (mg/m?3) CO (mg/m3)
System (mg/m3)
High High ) o
Target e Target L. Target High Limit
Limit Limit
On-Site Electric
<=200 300 0 250 0 20
Generator
Oil Burner <=34 138 0 29 0 0
Gas Burner <=123 221 0 60 0 20

The above figures are derived from the EN676 requirements for Burners and the Lebanese
Ministry of Environment Decree 1/8 30/1/2001 requirements for On-site Electric Generators.
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7.4.7.5 Special Requirements
None

7.4.7.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process.

Table 7.4.7-2. Required submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Cx Specifications e Commissioning specifications shall request that the emissions
from the On-site electric generators and burners be measured
and be within acceptable limits.

New Building in Construction Phase
Criterion Narrative e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Asset List ® An Asset List of all the On-site electric generators and burners
should be provided.

Emission Measurement e The Job Plans to measure the emissions of the electric

Job Plans and generators and burners On-site should be provided along with
Frequencies their frequencies.

Emission Measurement | @ Emission Commissioning Reports demonstrating that the

Cx Reports values of the emission parameters are acceptable.

Signed Job Plans e A commitment to provide, for the balance of the required

three years, the emission measurement Job Plans signed.
Existing Building
Criterion narrative e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Asset List ® An Asset List of all the On-site electric generators and burners
should be provided.

Emission Measurement | ® The Job Plans to measure the emissions of the electric
Job Plans and generators and burners On-site should be provided along with
Frequencies their frequencies.
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Signed Job Plans e A commitment to provide, for the balance of the required
three years or at least the current year, the Job Plans of
emission measurement signed.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.4.7.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements’
sections).

Table 7.4.7-2. Factors and Weight factors for each Parameter

Weight
Parameter Factor
Parameter . Status Factor
No (i) “F”
“WE”
Generator Emissions
Annual /
How frequent are the On-site generators’ 1 Every 2 1/05/ 3
emission measurements? years / 0
Not at all
Are corrections implemented after
2 Yes / No 1/0 3
measurements?
What was the latest value of the
following parameters (average of all the
exhaust measured within the frame of
the last two years)?
NOx (mg/m?3) 3 V3 F3
CO (mg/m?3) 4 A Fa
Particulate Matter (mg/m3) 5 Vs Fs
Gas Burner Emissions
Annual /
How frequent are the On-site gas 6 Every 2 1/05/ 3
burners’ emission measurements? years / 0
Not at all
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Are corrections implemented after

7 Yes / No 1/0
measurements?
What was the latest value of the
following parameters (average of all the
exhaust measured within the frame of
the last two years)?
NOx (mg/m?3) 8 Vg Fs
CO (mg/m?3) 9 Vo Fo
Particulate Matter (mg/m?3) 10 V1o Fio
Oil Burner Emissions

Annual /
How frequent are the On-site oil burners’ 1 Every 2 1/05/
emission measurements? years / 0
Not at all

Are corrections implemented after

12 Yes / No 1/0
measurements?
What was the latest value of the
following parameters (average of all the
exhaust measured within the frame of
the last two years)?
NOx (mg/m?3) 13 Vi3 Fi3
CO (mg/m3) 14 Via Fia
Particulate Matter (mg/m3) 15 Vis Fis

The aforementioned factors are calculated using the tables hereunder.
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Table 7.4.7-3. Factor Fs; Values
V3 F3
< =200 mg/m?3 1
> =300 mg/m3 0
200 mg/m3 < V3 <300 mg/m? (300 - V3) / (300 — 200)

Table 7.4.7-4. Factor F, Values

V4 Fa
=0 mg/m3 1
> =250 mg/m3 0
0 mg/m3< V4 €250 mg/m3 (250 - V4) / 250

Table 7.4.7-5. Factor Fs Values

V5 I:5
=0 mg/m3 1
> =20 mg/m?3 0
0 mg/m3< Vs <20 mg/m3 (20-Vs) /20

Table 7.4.7-6. Factor Fg Values

Vs F8
< =34 mg/m?3 1
> =138 mg/m3 0
34 mg/m3< Vg <138 mg/m?3 (138 -Vsg) / (138 —34)
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Table 7.4.7-7. Factor Fq Values

Vo Fo
=0 mg/m3 1
> =29 mg/m?3 0
0 mg/m3< Vg <29 mg/m?3 (29-Vsq) /29
Table 7.4.7-8. Factor Fio Values
V1o F1o
=0 mg/m3 1
else 0
Table 7.4.7-9. Factor F13 Values
Vi3 Fi3
<=123 mg/m3 1
>=221 mg/m3 0
123 mg/m3 < Vi3 <221 mg/m?3 (221-V13) /(221 -123)

Table 7.4.7-10. Factor F14 Values

Via F1a
=0 mg/m3 1
> =60 mg/m?3 0
0 mg/m?3 < V14 < 60 mg/m3 (60 -V14) /60
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Table 7.4.7-11. Factor Fi5 Values

Vis Fis
=0 mg/m3 1
> =20 mg/m?3 0
0 mg/m3 < V15 <20 mg/m3 (20-Vis) /20

In order to determine the criterion score, the following formula is applied only for the Systems

which are installed at the Facility, or else the system is omitted:

2 (FxWF)

Criterion Score = 100 * =
i1 WF

A project earns a score of 100% by complying with each of the aforementioned requirements,
where emissions are measured at least annually and are kept below or equal to the low limits.
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7.4.8 Si-4.8 : Pollution Prevention of Maintenance Activities

7.4.8.1 Criterion Reference and Title
Si-4.8: Pollution Prevention of Maintenance Activities

7.4.8.2 Criterion Type
Optional

7.4.8.3 Intent

To actively prevent pollution resulting from maintenance activities, specifically from the
storage and handling of refrigerants, lubricants, and fuels. To safeguard water quality, and to
reduce global warming due to refrigerant release into the environment.

7.4.8.4 General Requirements
Develop and implement Standard Operating Procedures (SOPs) for the storage and/or the
handling of the following pollutants during maintenance activities:

Refrigerants
Lubricants
Equipment Wash Water

Fuel

The refrigerant Standard Operating Procedures (SOPs) shall mandate refrigerant recovery for
the purpose of air-conditioning systems repairs. Direct release of refrigerants into the
atmosphere shall be prohibited.

The Lubricants’ Standard Operating Procedures (SOPs) shall include the following
requirements:

® Locate equipment on sealed bases such that leaks are not absorbed through the slabs
or the ground.
Provide a drip pan under the leaking parts until the leak is corrected.
Schedule regular emptying and cleaning of drip pans.
Use lubricant absorbent pads to clean leaks or spills.

Properly label and seal containers of used lubricants. Provide containment for waste
tanks. Properly dispose used lubricants and contaminated waste.
e Train maintenance staff and concerned employees on the Lubricant SOPs.
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Equipment wash is another source of grease and lubricant contamination from maintenance
activities. The equipment washing SOP shall include the following requirements:
e Properly contain the wash area to avoid wash water from entering drains.
e Use biodegradable detergents.
e Construct a designated washdown area connected to an oil and grease inceptor. No
maintenance activities or lube changes are allowed in that area.
Collect and recycle wash water.
Use an Off-site properly operated commercial cleaning service, where possible.
Train maintenance staff and concerned employees on the equipment washing SOP.

The fuel storage and fueling SOP shall include the following requirements:

® Provide a containment around the fuel storage tanks. The containment shall have a
volume at least 120% of the stored volume.
Perform the required Preventive Maintenance (PM) for tanks and transfer equipment.
Cover storage and fueling areas to prevent contamination of stormwater runoffs.
Place drip pans under fueling connection points.

Train concerned employees on proper fueling techniques and spill response.

General additional requirements:
e All drains shall be marked with "No Dumping" signage.
® Post instructional signage reflecting the SOPs.
e Any leaking or cracked batteries shall be stored in secondary containers, until they are
properly disposed.

Develop and implement a Spill Emergency Response (SER) plan. The Spill Emergency Response
plan shall include the following requirements:
Immediately stop the source of the spill.
® Deploy absorbent booms or other proper material to contain the spill and prevent it
from reaching the drains.
e Use lubricant absorbent pads or other proper material to clean leaks or spills.
Properly dispose the used containment and clean-up materials.
e Document the root cause of the spill, and implement corrective actions to prevent
similar future incidents.

Implement a training program to be conducted for at least every two years. Spill Emergency
Response drills shall be performed annually. The training shall be provided by a qualified
individual or entity, who is certified in environmental health and safety, or Facility
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management, from an industry recognized certification body, or who holds a degree in

Engineering and has a minimum of 8 years of experience in environmental health and safety

or Facility management.

7.4.8.5 Special Requirements

None

7.4.8.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 7.4.8-1. Required submittals

Submittal Name

New Building in Design Phase

Submittal Description

Criterion Narrative

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Refrigerant Recovery
Unit

A section of the specifications should include the request for
the provision of a refrigerant recovery unit.

Operation and
Maintenance (O&M)
Specifications

The section of the Operation and Maintenance (O&M)
specifications which requests SOPs for refrigerant recovery,
lubricant handling, equipment wash water containment, fuel
storage and fueling.

Typical Equipment Bases
and Drip Pan Details

The typical details of Equipment Bases should indicate the
type of sealing and drip pans (where needed).

Typical Containment
Details

The typical details of fuel tank containment, fueling drip pans,
waste tank containment, and area containment should be
provided.

Recommended Spill Kit
Requirements

The list of requirements of the recommended spill kits should
be provided.

Signage

The typical details of no dumping signage, instructional
signage, wash area signage, waste tanks signage, etc. should
be provided.

Typical Washdown Area
Details

The typical details of the washdown area and the drain piping
to the oil and grease interceptor should be provided.

Spill Emergency
Response Plan (ERP)

The outline of the Spill Emergency Response Plan should be
provided.

Training programs

The outline of the training programs for each SOP and for the
spill Emergency Response Plan should be provided.
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New Building in Construction Phase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Refrigerant Handling
SOP

e A Refrigerant Handling SOP should be provided.

Lubricant Storage and
Handling SOP

e The Lubricant Storage and Handling SOP should be provided.

Equipment Wash Water
SOpP

e The Equipment Wash Water SOP should be provided.

Fuel Storage and Fueling
SOP

e The Fuel Storage and Fueling SOP should be provided.

Spill Emergency
Response Plan

e The Spill Emergency Response Plan should be provided.

Refrigerant Recovery
Unit

e The datasheet of the On-site refrigerant recovery unit should
be provided.

As-built Drawings of
Equipment Bases and
Drip Pans

e The As-built Drawings should show the details of equipment
bases, and should indicate the type of sealings and drip pans
(where needed).

Details of Available Spill
Kits

e The list of available spill kits and their datasheets should be
provided.

As-built Drawings of
Different Containments

e The As-built Drawings should show the details of fuel tank
containments, fueling drip pans, waste tank containments,
and wash area containments.

Signage

e The Photos showing the installed signage: No-Dumping
signage, instructional signage, wash area signage, waste tank
signage, etc. should be provided.

As- built Drawings of
Washdown Area.

e The As- built Drawings should show the details of the
washdown area and the drainage to the oil and grease
interceptor.

Manufacturer
Datasheets of
Detergents

e The Manufacturer Datasheets of the detergents which are
used should be provided.

Wash Water Recycling

e The procedure of Wash Water Recycling and the percentage
of recycled wash water should be provided.

MOU for Wash Service

e The Memorandum of Understanding (MOU) with an Off-site
properly-operated commercial cleaning service should be
provided.

Preventive Maintenance
Plan of Fuel Tanks and
Fueling / Transfer
Equipment

e The Job plan should (1) detail the Preventive Maintenance
(PM)service of fuel tanks and fueling / transfer equipment,
and (2) indicate the PM frequency.
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Training programs

The content of the training programs for each Standard
Operating Procedure (SOP) and for the spill Emergency
Response Plan (ERP)should be submitted.

Training Attendance
Sheets

The Attendance Sheets of each training session should
indicate the date and the scope of the training, and the name,
the position, and the signature of each attendee.

Existing Building

Criterion Narrative

Criterion narrative should give a brief description of the
strategy implemented by the project team to meet this
criterion requirements.

Refrigerant Handling
SOP

The Refrigerant Handling SOP should be provided.

Lubricant Storage and
Handling SOP

The Lubricant Storage and Handling SOP should be provided.

Equipment Wash Water
SOpP

The Equipment Wash Water SOP should be provided.

Fuel Storage and Fueling
SOpP

The Fuel Storage and Fueling SOP should be provided.

Spill Emergency
Response Plan

The Spill Emergency Response Plan should be provided.

Refrigerant Recovery
Unit Datasheet

The Manufacturer Datasheet of the On-site refrigerant
recovery unit should be provided.

As- built Drawings of
Equipment bases and

The As- built Drawings should show the details of the
equipment bases, and should indicate the type of sealings

drip pans and drip pans (where needed).
Datasheets of Available The list of available spill kits and their datasheets should be
Spill Kits provided.

As- built Drawings of
Different Containments

The As-built Drawings should show the details of fuel tank
containments, fueling drip pans, waste tank containments,
and wash area containments.

Signage

The Photos showing the installed signage: No-Dumping
signage, instructional signage, wash area signage, waste tank
signage, etc. should be provided.

As- built Drawings of
Washdown Area

The As- built Drawings should show the details of the
washdown area, and the drainage to the oil and grease
interceptor.

Datasheets of
Detergents

The Manufacturer Datasheets of the detergents which are
used should be provided.

Wash water recycling

The procedure of wash water recycling and the percentage of
recycled wash water should be provided.

Page 139 of 679




S—

Building Rating System

GREEN BUILDING
A R Z RATING SYSTEM

LGBC

lebanon green building council

el pra sl agil L jul=o

MOU for Wash Service

The Memorandum of Understanding (MOU) with an Off-site
properly-operated commercial cleaning service should be
provided.

Preventive Maintenance
Plan of Fuel tanks and
fueling / transfer
equipment

The Job plan should (1) detail the Preventive Maintenance
(PM)service of fuel tanks and fueling / transfer equipment,
and (2) indicate the PM frequency.

Training programs

The Content of the training programs for each SOP and for
the spill Emergency Response Plan (ERP) should be provided.

Training Attendance
Sheets

The Attendance Sheets of each training session should
indicate the date and the scope of the training, and the name,
the position, and the signature of each attendee.

Spill Root Cause Reports

The Analysis reports of the root cause of all past spill
incidents and the adequate remedies should be provided.

Spill Emergency
Response Drills

The record of the Spill Emergency Response Drills should be
provided.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

7.4.8.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,

meeting performance thresholds or implementing strategies described in the 'Requirements'

sections).

Table 7.4.8-2. Factors and Weight Factors for Each Parameter

Parame Weight
Factor
Parameter ter No Status g Factor
(I) ! “WE;”
The Facility has a Standard Operating
Procedure (SOP) for Refrigerant 1 Yes / No 1/0 3
Recovery during maintenance activities.
Thfe Facility owns a refrigerant recovery 5 Yes / No 1/0 5
unit.
The Facility has a Standard Operating
Procedure (SOP) for handling lubricants 3 Yes / No 1/0 3
during maintenance activities.
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Is the following covered by the SOP?

Locate the equipment on sealed bases
such that leaks are not absorbed through 4 Yes / No 1/0 5
the slabs or the ground.

Provide a drip pan under the leaking

parts until the leak is corrected. > Yes/No 1/0 !

Schedule regular drip pan emptying and

cleaning. 6 Yes / No 1/0 2

Use lubricant absorbent pads to clean

leaks or spills. 7 Yes /No 1/0 5

Properly label and seal containers of
used lubricants. Provide containment for
waste tanks. Properly dispose used
lubricants and contaminated waste.

8 Yes / No 1/0 5

Train maintenance staff and concerned

1
employees on the Lubricant SOP. 9 Yes/No /0 >

Instructional signage is properly posted
in machine rooms, washdown areas, fuel
storage and fueling areas, and waste 10 Yes / No 1/0 5
storage areas, and on refrigeration units,
and drains.

The Facility has a Standard Operating
Procedure (SOP) for Equipment Washing 11 Yes / No 1/0 5
/ Steam Cleaning.

Is the following covered by the SOP?

Properly contain the wash area to avoid

wash water from infiltrating in the 12 Yes / No 1/0 5
drains.
Use biodegradable detergents. 13 Yes / No 1/0 5

Construct a designated washdown area
connected to an oil and grease inceptor.

No maintenance activities or lube 14 Yes/No 1/0 >
changes are allowed in that area.

Collect and recycle wash water. 15 Yes / No 1/0 5
Use an Off-site properly-operated

commercial cleaning service, where 16 Yes / No 1/0 5
possible.

Train maintenance staff and concerned 17 Yes / No 1/0 5

employees on the Wash SOP.
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Store leaking or cracked batteries in
secondary containers and dispose of 18 Yes / No 1/0 3
them properly.
The Facility has a Standard Operating Yes /No/
Procedure (SOP) for fuel storage and 19 Not 1/0/-- 3
fueling activities. Applicable
Is the following covered by the SOP?
Provide a containment around fuel
storage. The containment shall have a
volume at least 120% of the stored 20 Yes/No 1/0 3
volume.
Perform the required Preventive
Maintenance (PM) for tanks and fueling 21 Yes / No 1/0 3
/ transfer equipment.
Cover storage and fueling areas to
prevent contamination of stormwater 22 Yes / No 1/0 5
runoffs.
PIa'ce drip pans under fueling connection 53 Yes / No 1/0 5
points.
Tralrm concerrTed employef—:‘s on proper 24 Yes / No 1/0 5
fueling techniques and spill response.
The Facility has a spill Emergency
Response Plan (ERP). 25 Yes/No 1/0 >
Is the following covered by the ERP?
Immediately stop the source of the spill. 26 Yes / No 1/0 2
Deploy absorbent booms or other
proper material to contain the spill and 27 Yes / No 1/0 2
prevent it from reaching the drains.
Use Iubrlcant.absorbent pads or other )8 Yes / No 1/0 5
proper material to clean leaks or spills.
Properly dispose of'the containment and 59 Yes / No 1/0 5
the clean-up materials.
Document the root cause of the spill,
and implement corrective actions to 30 Yes / No 1/0 3
prevent similar future incidents.

In order to determine the criterion score, the following formula is applied_except for fuel

storage unless fuel storage is installed at the Facility, or else the fuel storage section

(parameter i= 19 to 24) is omitted:
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2 (FixWF)

0 WF

Criterion Score = 100 * [

Where the following factors will be set to zero if the main requirement is not achieved:

Parame Then Weight
Parameter ter No If Status is Factor Factor
(i) ”Fi" ”WFi"

The Facility has a Standard Operating
Procedure (SOP) for Refrigerant 1 No 0 3
Recovery during maintenance activities.
The Facility owns a refrigerant recovery
unit.

The Facility has a Standard Operating
Procedure (SOP) for handling lubricants 3 No 0 3
during maintenance activities.

Is the following covered by the SOP?
Locate equipment on sealed bases such
that leaks are not absorbed through the 4 0 5
slabs or the ground.

Provide a drip pan under the leaking

parts until the leak is corrected. > 0 !
Schedule regular drip pan emptying and 6 0 5
cleaning.
Use lubricant absorbent pads to clean 7 0 5
leaks or spills.
Properly label and seal containers of
used lubricants. Provide containment for

i 8 0 5
waste tanks. Properly dispose used
lubricants and contaminated waste.
Train maintenance staff and concerned 9 0 5

employees on the Lubricant SOP.

The Facility has a Standard Operating
Procedure (SOP) for Equipment Washing 11 No 0 5
/ Steam Cleaning.

Is the following covered by the SOP?
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Properly contain the wash area to avoid

wash water from infiltrating in the 12 0 5
drains.
Use biodegradable detergents. 13 0 5

Construct a designated washdown area
connected to an oil and grease inceptor.

. o 14 0 5
No maintenance activities or lube
changes are allowed in that area.
Collect and recycle wash water. 15 0 5
Use an Off-site properly-operated
commercial cleaning service, where 16 0 5
possible.
Train maintenance staff and concerned 17 0 5

employees on the wash SOP.

The Facility has a Standard Operating
Procedure (SOP) for fuel storage and 19 No 0 3
fueling activities.

Is the following covered by the SOP?
Provide a containment around the fuel
storage. The containment shall have a

volume at least 120% of the stored 20 0 3
volume.
Perform the required Preventive
Maintenance (PM) for tanks and fueling 21 0 3
/ transfer equipment.
Cover storage and fueling areas to
prevent contamination of stormwater 22 0 5
runoffs.
PIa.ce drip pans under fueling connection 53 0 5
points.
Train concerned employees on proper

. . . 24 0 5
fueling techniques and spill response.
The Facility has a spill Emergency
Response Plan (ERP). 25 No 0 >
Is the following covered by the ERP?
Immediately stop the source of the spill. 26 0 2
Deploy absorbent booms or other proper
material to contain the spill and prevent 27 0 2

it from reaching the drains.
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Use lubricant absorbent pads or other
. . 28 0 5
proper material to clean leaks or spills.
Properly dispose of the containment and
. 29 0 5
the clean-up materials.
Document the root cause of the spill and
implement corrective actions to prevent 30 0 3
similar future incidents.

A project earns a score of 100% by complying with each of the aforementioned requirements.
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7.4.9 Si-4.9: Commissioning Management

7.4.9.1 Criterion Reference and Title
Si-4.9: Commissioning Management

7.4.9.2 Criterion Type
Optional

7.4.9.3 Intent

To ensure that the Facility is designed, constructed, and operated within a quality assurance
process targeting intended Facility functionality, efficiency, and durability. To improve life
safety, indoor air quality, water quality, and to reduce energy and water consumption, and
pollutants emissions.

7.4.9.4 General Requirements

Commissioning is not an event but a process which should start from inception, i.e., when the
Facility is still a concept. Commissioning intensity increases throughout the design and
construction phases, and continues through the first year of operation. Commissioning is the
optimal quality assurance process which ensures that the Facility operates at its optimal
levels. [5]

While Commissioning is applied for New Construction, Retro-Commissioning and Re-
Commissioning are applied for Existing Buildings.

An Existing Building, which has not gone through a commissioning process, is most probably
not operating at its optimal levels. Retro-commissioning is required to bring the systems as
close as possible to their optimal performance. Retro-commissioning has its own difficulties
which differ from those encountered in commissioning.
The following highlights some of the difficulties encountered during Retro-commissioning [5]:
e Documentation of design parameters, updated drawings, and system data is
incomplete or unavailable.
Design and construction teams are not on board.
e System deficiencies exist due to age and maintenance quality.
The occupied Facility raises issues of
o Work interruption or occupant inconvenience
o Risk of damage to furniture and stored items
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o Security risk
o Retro-commissioning may be performed outside working hours to reduce
disruptions. Access control and security are nonetheless required.

Commissioning Authority (CxA)
The Applicant shall select a Commissioning Authority (CxA) which reports directly to the

Applicant / Owner Representative. The Commissioning Authority (CxA) can be an individual,
or a firm, who will lead the commissioning process. The Commissioning Authority (CxA) shall
be a qualified individual or entity, who holds a degree in electrical or mechanical engineering,
and has a minimum of 10 years of experience in commissioning or Facility management. Up
to 5 years of experience in Testing, Adjusting, and Balancing (TAB) can be considered towards

the commissioning experience.

For New Buildings

The Pre-design Phase

e Develop the Owner’s Project Requirements (OPR), which captures the functional
requirements (the use) of the Facility, and the required quality standards (the required
rating level). The Owner’s Project Requirements (OPRs) includes design and operational
goals, budgets, timeline, and other relevant documents which may give more guidance to
the design team [5].

Commissioning Scope
The commissioning scope shall include the following systems:

> Safety Systems

The safety systems at the Facility include, but are not limited to, the following: fire alarms,
fire pumps, water sprinklers, gas suppression systems, fire extinguishers, emergency and
exit lighting, earthing system, lightening system, etc.

> Energy and Water Systems

The energy systems at the Facility include, but are not limited to, the following: HVAC
systems, lighting and power systems, generators, boilers, water heating systems, water
pumping systems, and all other systems using utilities, such as electric power, diesel, or
gas, or systems which run on renewable sources. This parameter is a pre-requisite for
this criterion.
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> Generator Emission Validation
Generator emission validation versus the design requirements and applicable regulations

> Boiler Emission Validation
Boiler emission validation versus the design requirements and applicable regulations

> Site Noise Reduction
Noise measurements and validation versus the design requirements and applicable
regulations

> Nightlight Pollution Reduction
Nightlight pollution validation versus the design requirements and applicable regulations

e Develop the scope and method of commissioning to identify which systems will undergo
commissioning as part of the commissioning process. Document a communication flow.

e Develop a brief commissioning plan, which accounts for the sequential steps of the full
commissioning (Cx) process.

e Select the commissioning team, who should be constituted of the Commissioning
Authority (CxA), the Facility operations and the maintenance team, the Facility ultimate
users or their representatives, and the design team, if selected [5].

e Develop the Basis of Design (BOD) document, which shall include the following, at a
minimum [5]:

Selection of systems and systems’ components

Codes and standards to be used

Maintainability requirements

Fire and life safety requirements

© O O O

Assumptions.

Design Phase

e The Commissioning Authority (CxA) shall conduct a design review as per the pre-design
phase commissioning (Cx) plan. The design review should be performed during the design
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phase, and before the release of the design for pricing, or for submittal to the construction
contractor. It should be performed at three stages, at a minimum: first, the schematic
drawing stage; second, the design development stage; and third, the tender document
stage. At each stage of the review, the Commissioning Authority (CxA) shall check the
drawings, the specifications, and the discipline coordination, and shall update both the
Owner’s Project Requirements (OPR) and the BOD [5].

The commissioning (Cx) plan should be updated to the specific design which was
completed, and should include a time schedule which will be adopted as an integral part
of the overall schedule of the project.

The commissioning specifications, which will form an integral part of the tender
document, should be identified. The commissioning (Cx) specifications shall include the
following sections, at a minimum [5]:

General Requirements’ Section:

e Responsibilities

Third parties

Systems under the commissioning scope
Required system testing

Submittals

O&M manuals’ specifications
Commissioning (Cx) plan

Examples of required forms: checklists, interface wiring diagrams, and procedures.

Specific Requirements Section Per System Per Component

e Static tests

Flushing and cleaning

Pre-installation checklist

Installation and startup checklist

Testing, Adjusting and Balancing (TAB) (where applicable)

Sequence of operation (where applicable)

Component Functional Performance Testing (FPT) for motors, relays, sensors, valves,

etc.

System Functional Performance Testing (FPT)
Intersystem Functional Performance Testing (FPT)
Commissioning Test Procedures (CxTPs)

Required submittals.
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Construction

e Integrate the commissioning schedule within the construction schedule. The following
milestones shall be included in the schedule:

Material and shop drawings submittal dates

Installation verifications

Start-up

FPT

CXTP

O&M manuals’ submittal

o O O O O O O

Training sessions per system.

e Like in the design review process, the Commissioning Authority (CxA) shall perform a
review of material and shop drawings submittals for all the systems submittals, which are
under the commissioning (Cx) scope. The end goal is to ensure that the construction
complies with the requirements of the Owner’s Project Requirements (OPRs), the design,
and the commissioning (Cx) specifications.

e The Commissioning Authority (CxA) shall perform installation verification for each system
and system component, which is under the commissioning (Cx) scope.

e The Commissioning Authority (CxA) shall perform a start-up acceptance of all system
components, which are under the commissioning (Cx) scope, to confirm that their
performance data are acceptable.

e The Commissioning Authority (CxA) shall review the control strategy including, but not
limited to, the sequence of operation, the interface wiring diagrams, and the Building
Management System (BMS) schedule of points.

e The Commissioning Authority (CxA) shall review and approve the systems’ Operation and
Maintenance manuals.

® Provide operator training to the operation and maintenance staff. The training should
focus on the system operation in different system operating conditions: normal, seasonal,
and emergency. Train the operation and maintenance staff on the system maintenance,
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the maintenance regime requirements, and the component replacements in case of
breakdowns.

e Develop Commissioning Test Procedures (CxTPs) in compliance with the commissioning
(Cx) specifications.

e Develop Functional Performance Testing (FPT) in compliance with the FPT specifications.

e Perform and verify Commissioning Test Procedures (CxTPs) and Functional Performance
Testing (FPT). Produce CxTP reports and FPT reports, which shall clearly compare the
measured data to the design data.

e The Commissioning Authority (CxA) shall provide an issue report (usually referred to as
Snag List / Punch List) to the design team. It is understood that some deficiencies will

continue to be reported until resolved during the warranty period.

Post-Handover / Occupancy (1year from Handover)

e® Register system performance through trend-logging of operational data. These are either
hourly or two-hour readings, which are registered manually, or through the Building
Management System (BMS), if applicable, at every change of state.

e Since not all testing would have been usually completed at handover, the Commissioning
Authority (CxA) shall perform seasonal post-handover testing.

e Before the warranty expires, the Commissioning Authority (CxA) shall perform an
operational health check of the Facility, and shall submit an issue report to the
construction contractor to correct the deficiencies, if any.

e The Commissioning Authority (CxA) shall optimize the operation of systems to meet the
Facility’s actual operational conditions. The actual operation may differ from what was
planned; therefore, it is expected that fine-tuning of operational schedules, morning
startups and evening shutdowns, lighting controls, and the like will be required [5] during
the first year of operation.

e The Commissioning Authority (CxA) shall provide ongoing monitoring and advice to the
Facility operational staff. This is a process of continual improvement as system operations
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drift overtime, and require fine-tuning. In some cases, due to repairs and replacements,
fine-tuning will not be sufficient, and a recommission would be due. [5].

For Existing Building (Re-commissioning or Retro-commissioning)

Develop the Commissioning Scope and the Commissioning Plan

The Commissioning Authority (CxA) shall

e Establish the Owner’s Project Requirements (OPRs). The owner might be struggling with
specific issues, such as high energy consumption, or comfort issues, etc.

e Select the commissioning (Cx) team and identify the operations and maintenance staff,
who will be part of this team. The involvement of the Owner’s operations and
maintenance staff in the commissioning (Cx) has three advantages: (1) the training the
operations and maintenance staff are provided with, (2) the engagement and buy-in of
the staff so that the commissioning (Cx) process does not come across as an outside audit
of the operations and maintenance, and (3) the reduction in the cost of the commissioning
(Cx) exercise. [5]

e Meet the operation and maintenance staff to gather their observations, and include their
concerns in the commissioning (Cx) scope to implement a resolution. [5]

e Review the maintenance records of the Facility including, but not limited to, the
Preventive Maintenance (PM) records, the Corrective Maintenance records, and the
deferred Maintenance Work Orders to identify the anomalies to be corrected during
commissioning (Cx).

e Evaluate historical energy consumption data for the past three years, where available, and
identify areas of improvement. [5].

e Evaluate historical water consumption data for the past three years, where available, and
identify areas of improvement.

e Conduct a walk-through of all the Facility spaces as part of the data collection, and issue
identification tasks to update the commissioning (Cx) plan accordingly. [5]
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e Meet with, at least, two occupants from each space you visit to gather their observations,
and collect their concerns and feedback about the Facility operation, maintenance,
comfort, etc. [5]

e Determine the commissioning activities’ interference with the Facility activities, such as
potential hazards to personnel and other liability issues. The commissioning (Cx) plan shall
include mitigation measures to the identified disruption of the Facility operations during
commissioning, and to the potential safety risks to occupants and / or equipment. [5]

e |dentify the possible achievable system performance given the current system
capabilities. Having reviewed the maintenance records and system performance data, the
Commissioning Authority (CxA) will identify areas where systems have over or under
capacities versus the actual use of the Facility. Remedies to these performances are
required as part of the commissioning (Cx) plan. [5]

e Estimate the remaining lifetime of the different systems taking into consideration the
equipment’s current condition, the Original Equipment Manufacturer (OEM) spare parts’
support for phased out equipment, the deterioration of the distribution system, or the
obsolete controls. The Commissioning Authority (CxA) may recommend the delay of the
commissioning of the systems which are reaching their end of life until after implementing
the needed upgrades. [5]

e Identify the commissioning (Cx)scope.

e Develop the commissioning (Cx) plan considering the above findings collected from the
interviews, the data review, and the Facility walk-through.

Individual Component Testing

The Commissioning Authority (CxA) shall

e Collect and review existing documentation about system installation, sequence of
operation, Operation and Maintenance (O&M) manuals, etc. It shall also identify any
missing elements of the Operation and Maintenance (0&M) manuals including any out-
of-date sections due to alternations and modifications. The task of gathering
documentation for an existing building is a cumbersome task, unlike a new construction
where the designer and the contractor are still on board. [5]
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o Seek missing documentation and information, such as the original design intent or basis
of design, design documents, submittals, shop drawings and as-built drawings, etc., from
alternative sources. [5]

e |mprove the Facility documentation as required. It shall also engage relevant parties to
update the existing documentation, and to provide the missing documentation by
conducting Facility surveys and contacting the Original Equipment Manufacturers (OEMs).

e Establish test procedures for component testing.

o Mitigate potential risks during component testing. It shall also issue instructions to reduce
disruption of works at the Facility, and to reduce risks to the equipment and the

personnel, as part of the test procedures. [5]

e Inform occupants of any system interruptions during component testing, such as dates
and times where systems will not be available, or services will suffer interruptions. [5]

e Conduct the component testing.

Issue the commissioning (Cx) report and recommendations based on individual component
testing.

The CxA shall:

e Report the results of component testing

e Document the corrective maintenance, which was done during the testing

® |[ssue required corrective maintenance as needed

e Re-evaluate the possible achievable performance based on the observed systems’

capacities
Schedule any additional corrective maintenance, such as replacing defective components

or duct cleaning, etc.

Mitigate potential risks during the re-testing

Inform occupants of any system interruptions during component re-testing
Subcontract corrective maintenance whenever required

Conclude post- repair component testing.
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Systems Testing

The Commissioning Authority (CxA) shall conduct system testing after completing the
component testing to ensure that all systems are functional as required. The Commissioning
Authority (CxA) shall

Establish system Functional Performance Test Procedures (FPTs)
Mitigate potential risks related to FPTs

Inform occupants of any system interruptions during FPTs

Conduct FPTs

Document the corrective maintenance, which was done during the FPTs
Issue required corrective maintenance as needed

Conduct Operation and Maintenance Training for Owner’s staff. [5]
Issue Draft Commissioning (Cx) Report
e The Commissioning Authority (CxA) shall discuss the results with the Owner, present an

executive summary of the results and the future recommendations, and ensure the
Owner’s satisfaction. [5]

Subcontract Corrective Maintenance or Modifications, if needed.

If additional corrective measures are needed to close all the Commissioning
recommendations, the Commissioning Authority (CxA) shall

o Subcontract corrective maintenance or modifications
® Retest. [5]

Transfer the Facility to the Operations and Maintenance Staff

e The Commissioning Authority (CxA) shall provide the necessary training for the Operations
and Maintenance staff to smoothen the transition of the Facility back to them, and to
familiarize them with the new system settings, upgrades, and replaced components or
equipment. It is a mini handover compared to that of a new building.
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e The Commissioning Authority (CxA) shall
e Train the Owner's operations staff to ensure operational sustainability
e Include the test procedures and processes to ensure that the Facility remains tuned as
per the commissioning process, and that the documentation remains up-to-date with
future replacements and modifications.
The above should be delivered during an exit meeting with the Operation and Maintenance
staff.

7.4.9.5 Special Requirements
None

7.4.9.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process.

Table 7.4.9-1. Required submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Commissioning Authority | @ Provide the name and the qualifications of the

(CxA) Commissioning Authority (CxA).

Contract with the e Include the required scope in the contract with the
Commissioning Authority Commissioning Authority (CxA).

(CxA)

Owner’s Project e Compile the OPR document in the design phase.
Requirements (OPRs)

Scope and Method of e List the systems which will undergo commissioning, and
Commissioning then describe the communications’ flow and the

commissioning (Cx) standard.
e Design a brief commissioning plan.

Commissioning Team ® Provide the names and the qualifications of the
commissioning (Cx) Team.

Basis of Design e Set the basis of the design document.

Design Review reports e The Commissioning Authority (CxA) should produce the

(minimum at 3 stages of design review document at three different stages in the

design development) design development:
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The schematic drawing stage
The design development stage
The tender document stage.

Commissioning Plan

Update the commissioning (Cx) Plan based on the
developed design.

Commissioning
Specifications
New Building in Construct

Provide the commissioning specifications.

ion Phase

Criterion Narrative

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Commissioning Authority

Provide the name and the qualifications of the
Commissioning Authority (CxA).

Contract with the CxA

Provide a copy of the contract with the Commissioning
Authority (CxA) showing the required scope.

Owner’s Project
Requirements (OPR)

Update the OPR document.

Scope and Method of
Commissioning

List the systems which will undergo commissioning, and
then describe the communications flow and the
commissioning (Cx) standard.

Provide a brief commissioning plan.

Commissioning Team

Provide the names and qualifications of the commissioning
(Cx) team.

Basis of Design

Set the basis of the design document.

Integrated
commissioning (Cx)
Schedule

Integrate the tasks of the commissioning (Cx) schedule in
the construction schedule.

Submittal Reviews

Provide all the material and shop drawing submittals,
commented on, and approved by the design team and the
Commissioning Authority (CxA).

Pre-Installation
Checklists

Provide the pre-installation checklists as approved by the
design team and the Commissioning Authority (CxA).

Installation and Startup
checklists

Provide the installation and startup checklists as approved
by the design team and the Commissioning Authority (CxA).

Control Strategy

Provide the sequence of operation, the interface wiring
diagrams, and the BMS schedule of points as approved by
the design team and the Commissioning Authority (CxA).

Systems (O&M) Manuals

Provide the systems’ Operation and Maintenance (O&M)
manuals as approved by the design team and the
Commissioning Authority (CxA).

Operator Training

Provide the training material.
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Training Attendance
Sheets

Consider for each training session attendance sheets, which
indicate the date and the scope of the training, and the
name, the position, and the signature of each attendee.

Commissioning Test
Procedures (CxTPs)

Perform and verify the Commissioning Test Procedures
(CxTPs)

Functional Performance
Testing (FPT)

Provide the Functional Performance Testing (FPT), detailed
and in compliance with the commissioning (Cx)
specifications.

Commissioning Test
Procedures (CxTP) and
Functional Performance
Testing (FPT) Reports

Submit Commissioning Test Procedures (CxTP) and
Functional Performance Testing (FPT) reports, including
Testing, Adjusting, And Balancing (TAB) reports, which are
verified against design parameters, and approved by the
design team and the Commissioning Authority (CxA).

Issue Reports (Snag List /
Punch List)

Compile all the issue reports, which were issued by both the
Commissioning Authority (CxA) and the design team, and
indicate the status of each issue at handover.

Trend Log

Provide the Commissioning Authority (CxA) with the
reviewed Trend log for 1 year after handover.

Seasonal and Off-season
Testing

Prepare Commissioning Authority (CxA) approved Test
reports for winter operation, summer operation, and off-
season operation.

Issue Report Before
Warranty Expiry

Provide the Commissioning Authority (CxA) with the issue
report, in which the status of each reported issue is
indicated before the warranty expires.

Optimization Reports

Provide the Commissioning Authority (CxA) with the
optimization reports.

Monitoring Reports

Existing Building

Provide the Commissioning Authority (CxA) with the
monitoring reports, and make a commitment to provide
these reports every year for the three consecutive post-
certification years.

Criterion Narrative

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Commissioning Authority
(CxA)

Provide the name and the qualifications of the
Commissioning Authority (CxA).

Contract with the
Commissioning Authority
(CxA)

Provide the contract with the Commissioning Authority
(CxA), which shows the required scope.
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Owner’s Project
Requirements (OPRs)

Provide the OPRs for the existing building since it also
targets the specific issues, which the Facility is struggling
with.

Commissioning Team

Provide the names and the qualifications of the
commissioning (Cx)team.

Commissioning Authority
(CxA) Observations

Document the collected observation of the Commissioning
Authority (CxA):

At the meeting with the Operations and Maintenance staff
At the meeting with the occupants

After walking throughout all the Facility spaces

Based on the Commissioning Authority (CxA) review of the
available maintenance records

After evaluating the historical energy consumption of the
Facility

After evaluating the historical water consumption of the
Facility

Of the possible achievable system performance given the
current system capabilities

Of the estimated remaining lifetime of the different
systems.

(Provide copies of the reviewed documents including, but not
limited to, O&M manuals, maintenance records, utility bills

and records.)

Commissioning Scope
and Commissioning Plan

This section shall include

the commissioning (Cx) scope

the commissioning (Cx) plan

the commissioning (Cx) interference with the Facility
activities, the potential hazards to the personnel, and other
liabilities

the mitigation of these interferences or hazards.

Individual Component
Testing Report

This section shall include

The summary and the observations of the Commissioning
Authority (CxA) based on the review of existing
documentation

The checklist of gathered information versus the missing
information

The component testing interference with the Facility
activities, the potential hazards to the personnel, and other
liabilities

The mitigation of these interferences or hazards

The component test procedures and test reports
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The summary of the corrective maintenance, which was
executed during the testing

The summary of the required additional corrective
maintenance

The planning, subcontracting, and execution of the
additional corrective maintenance

The retesting and the conclusion.

System Testing Report

This section shall include

the system Functional Performance Testing (FPT)

the system testing interference with the Facility activities,
the potential hazards to the personnel, and other liabilities
the mitigation of these interferences or hazards

the system test reports

the summary of the corrective maintenance, which was
executed during the testing

The summary of the required additional corrective
maintenance.

Training of Operation
and Maintenance Staff

Provide the outlines of each training topic.

Consider for each training session attendance sheets, which
indicate the date and the scope of the training, and the
name, position, and signature of each attendee.

Commissioning (Cx)
Report

This section shall include

The executive summary of the process, the findings, and the
implemented remedies

The planning, subcontracting and execution of any
additional corrective maintenance

The retesting reports

The conclusion vis-a-vis the OPR.

Training the Operations
and Maintenance Staff
for Operational
Sustainability

Provide the outlines of each training topic.

Consider for each training session attendance sheets, which
indicate the date and the scope of the training, and the
name, position, and signature of each attendee.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

7.4.9.7 Score Allocation
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Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements’
sections).

For New Building:

Table 7.4.9-2. Factors and Weight factors for each Parameter

Weight
Parameter Factor
Parameter . Status Factor
No (i) “F”
”WFi"
Commissioning Management for New
Building
Is a Commissioning Authority (CxA
) 8 y (CxA) 1 Yes / No 1/0
appointed?*
Pre-design Phase
Are the Owner’s Project Requirements,
. 3 Yes / No 1/0 1
(OPRs) established?
Are the scope and method of
o 4 Yes / No 1/0 2
commissioning developed?
Is the commissioning team selected? 5 Yes / No 1/0 3
Is the Basis of Design (BOD) document
6 Yes / No 1/0 3
developed?
Design Phase Yes / No 1/0
Is the design review conducted? 7 Yes / No 1/0 1
Is the commissioning plan written? 8 Yes / No 1/0 1
Are the commissioning specifications
. 9 Yes / No 1/0 1
written?
Construction Phase
Is the commissioning schedule integrated
. . 10 Yes / No 1/0 1
in the construction schedule?
Is the submittal’ review conducted? 11 Yes / No 1/0
Is the installation verification performed? 12 Yes / No 1/0
Are start-up acceptance and base-line 13
Yes / No 1/0 2
records performed?
Are the control strategy and the software 14
) Yes / No 1/0 5
reviewed?
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Are systems’ (O&M) manuals 15
Y ( ) Yes / No 1/0 5
completed?
Is an operator training provided? 16 Yes / No 1/0 5
Are the Commissioning Test Procedures 17
Yes / No 1/0 5
(CxTP) developed?
Is Functional Performance Testing (FPT) 18
Yes / No 1/0 5
developed?
Are tests performed and verified? 19 Yes / No 1/0 3
Is issue Reporting (Snag List / Punch List 20
P g (Snag / ) Yes / No 1/0 5
prepared?
Post-Handover / Occupancy (1yr after 21
/ pancy (1y Yes / No 1/0
Handover)
Is there Performance Trend-logging? 22 Yes / No 1/0 5
Is there off-season Testing? 23 Yes / No 1/0 5
Is there end-of-warranty testing? 24 Yes / No 1/0 5
Optimization 25 Yes / No 1/0 5
Ongoing Monitoring 26 Yes / No 1/0 5
Does Commissioning Scope include one 27
) Yes / No 1/0
or more of the following systems?
Safety Systems 28 Yes / No 1/0 5
Energy and Water Systems* 29 Yes / No 1/0 5
Generator Emission Validation 30 Yes / No 1/0 5
Boiler Emission Validation 31 Yes / No 1/0 5
Site Noise Reduction 32 Yes / No 1/0 5
Night Light Pollution Reduction 33 Yes / No 1/0 5

*Parameters 1 and 29 are pre-requisites for this criterion.
In order to determine the criterion score, the following formula is applied:

(F; « WF)
. WF

)2
Criterion Score = 100 * I =1 * Fy x Fyq

A project earns a score of 100% by complying with each of the aforementioned
requirements.
For Existing Building:
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Table 7.4.9-3. Factors and Weight factors for each Parameter

Weight
Parameter Factor
Parameter Status Factor

No (i “F"
( ) I IIWFi”

Retro- Commissioning and
Recommissioning Management for
Existing Building

Is a Commissioning Authority
) 1 Yes / No 1/0
appointed?*

Develop the Commissioning Scope and
the Commissioning Plan

Is the Owner’s Project Requirements

2 Yes / No 1/0 5
(OPR) established? / /

Is the commissioning (Cx) team selected,
and are the Operation and Maintenance
) 3 Yes / No 1/0 5
staff who will be part of the

commissioning (Cx) team identified?

Are the Operations and Maintenance
staff met with and are their observations
and concerns collected and included in 4 Yes / No 1/0 5
the commissioning (Cx) scope so that a
resolution is implemented?

Are the maintenance records of the
» ) 5 Yes / No 1/0 5
Facility reviewed?

Are the historical energy consumption
6 Yes / No 1/0 5
data evaluated?

Are the historical water consumption
7 Yes / No 1/0 5
data evaluated?

Is a walk-through of all spaces
8 Yes / No 1/0 5
conducted?

Are at least two occupants from each
space met with to gather their 9 Yes / No 1/0 5
observations and collect their concerns?

Is the commissioning occupancy
, L o . 10 Yes / No 1/0 3
consideration identified along with the
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impact on activities, the level of
interference, the potential risks to
personnel and material, and the liability
issues?

Is the possible achievable system
performance identified given the current
system capabilities?

11

Yes / No

1/0 3

Is the remaining lifetime of the different
systems estimated?

12

Yes / No

1/0 3

Is the commissioning scope identified?

13

Yes / No

1/0

Is the commissioning plan developed?

14

Yes / No

1/0

Individual Component Testing

Is the existing documentation collected
and reviewed?

15

Yes / No

1/0 3

Are both the missing documentation and
the missing information sought?

16

Yes / No

1/0 3

Is the Facility documentation improved
as required?

17

Yes / No

1/0 5

Are test procedures established for
component testing?

18

Yes / No

1/0 3

Are potential risks mitigated during
component testing?

19

Yes / No

1/0 3

Are occupants informed of any system
interruptions?

20

Yes / No

1/0 3

Is the component testing conducted?

21

Yes / No

1/0 3

Issue the Commissioning (Cx) Report
and Recommendations based on
Individual Component Testing

Are the results of component testing
reported?

22

Yes / No

1/0 3

Is the corrective maintenance, which was
done during the testing, documented?

23

Yes / No

1/0 3

Is the required corrective maintenance
issued as needed?

24

Yes / No

1/0 3
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Is the possible achievable performance
re-evaluated based on the observed
systems’ capacities?

25

Yes / No

1/0 5

Is any additional corrective maintenance
such as replacing defective components
or duct cleaning etc. scheduled?

26

Yes / No

1/0 3

Are potential risks mitigated during the
re-testing?

27

Yes / No

1/0 3

Are occupants informed of any system
interruptions during component re-
testing?

28

Yes / No

1/0 3

Is corrective maintenance subcontracted
whenever required?

29

Yes / No

1/0 3

Is component testing concluded after
repairs?

30

Yes / No

1/0 3

Systems Testing

Are the systems’ Functional Performance
Test Procedures (FPTs) established?

31

Yes / No

1/0 5

Are the potential risks related to the FPTs
mitigated?

32

Yes / No

1/0 3

Are occupants informed of any system
interruptions during the FPTs?

33

Yes / No

1/0 3

Are the FPTs conducted?

34

Yes / No

1/0 3

Is the corrective maintenance, which was
done during the FPTs, documented?

35

Yes / No

1/0 3

Is the required corrective maintenance
issued as needed?

36

Yes / No

1/0 3

Is the Operation and Maintenance
training provided to the Owner’s staff?

37

Yes / No

1/0 5

Issue Draft Commissioning (Cx) Report

Are the results discussed with the
Owner?

38

Yes / No

1/0 3

Subcontract Corrective Maintenance or
Modifications if needed

Are the modifications or the corrective
maintenance subcontracted?

39

Yes / No

1/0 3
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Is there a retest? 40 Yes / No 1/0 3
Transfer the Facility to the Operation
and Maintenance Staff

Are the Operation and Maintenance staff 41
. . . Yes / No 1/0 5
provided with the necessary training?
Are the Owner's operations’ staff trained 42
Yes / No 1/0 5

to ensure operational sustainability?

*Parameter 1 comprises the pre-requisite for this criterion.
In order to determine the criterion score, the following formula is applied:

2 (FixWF) .
1
1 WF

Criterion Score = 100 * l

A project earns a score of 100% by complying with each of the aforementioned
requirements.
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7.5 Family: Bonus

7.5.1 Si-5.1: Building Information Modeling (BIM)

7.5.1.1 Criterion Reference and Title
Si-5.1: Building Information Modeling (BIM)

7.5.1.2 Criterion Type

Optional

7.5.1.3 Intent
(1)To define the minimum requirements for the use of Building Information Modeling (BIM)

in the Project, and (2) to include the generation, revision, visualization, analytical and

collaborative use of BIM throughout the project life cycle and delivery, and finally, (3) to

advance sustainable designs efficiently.

7.5.1.4 General Requirements

The purpose of this criterion for Building Information Modeling (BIM) requirements is to

define the minimum requirements for the use of BIM Level 2 in the project according to the

following international standards:

Table 7.5.1-1. BIM Standards

Standards Title and Description
BS EN ISO 19650- | Information management using building information modeling —
1:2018 Concepts and principles
BS EN ISO 19650- | Information management using building information modeling —
2:2018 Delivery phase of the assets
BS EN ISO 19650- | Information management using building information modeling —
3:2020 Operational phase of assets
BS EN ISO 19650- | Information management using building information modeling —
5:2020 Security-minded approach to information management

BS 8536-1:2015

Briefing for design and construction
Code of practice for facilities management (Building infrastructure)

BS 8536-2:2016

Briefing for design and construction
Code of practice for asset management (Linear and geographical
infrastructure)

PAS 1192-3:2014

Specifications for information management for the operational
phase of assets using Building Information Modeling (BIM)

PAS 1192-5:2015

Specifications for security-minded building information modeling,
digital-built environments, and smart-asset management
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PAS 1192-6:2018

Specifications for collaborative sharing and use of structured
Health and Safety information using BIM

BS 1192-4:2014

Collaborative production of information Part 4: Fulfilling
employers’ information exchange requirements using COBie.

BS 7000-4:2013

Design management systems — A guide to managing design in
construction

BIM deliverables shall include at least the BIM Execution Plan (BEP), a set of project digital
representations in the form of 3D BIM Models (Architectural, Structural and MEP), and the
other representatives of BIM related to the documentation, design, visualization, analysis,
simulation, coordination, and collaboration characteristics throughout the project lifecycle.

Table 7.5.1-2. BIM Uses for different project phase

Project Phase

BIM Uses

Planning

Site Analysis

Existing Conditions Modeling

Conceptual and Massing Modeling

Cost Estimation

Design

Site Modeling

Design Authoring (Architectural/Structural/MEP)

3D Model (Architectural/Structural/MEP)

Design Reviews / Visualization / Rendering

3D Coordination and Clash Detection

4D Modeling (Scheduling and Phase Planning)

5D Modeling (Cost Estimation and Quantity take-off)

6D Modeling (Sustainability Evaluation as per ARZ)

Design Drawing Production (Architectural/Structural/MEP)

Code Validation

Engineering Analysis:
Energy, Lighting, Wind, Fire, HVAC, Acoustic, Structural, etc.)

Construction

Construction Site Planning

Site Utilization Planning

3D Model (Architectural/Structural/MEP)

3D Coordination and Clash Detection

4D Modeling (Scheduling and Phase Planning)

5D Modeling (Cost Estimation and Quantity Take-off)

As-built Drawing Production (Architectural/Structural/MEP)

Construction System Design
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Record Modeling

Safety Planning

Digital Fabrication

Commissioning Data

Building Maintenance Scheduling

Building System Analysis

Asset Management

Operations -
Space Management/ Tracking

Disaster Planning

Record Modeling

During the life of the project, the BIM Manager shall engage all participating parties in Building
Information Modeling (BIM) in a continuous 3D review process. This procedure may commit
BIM to hold meetings with co-coordinators and appropriate decision-making parties from all

respective disciplines.

For each phase of the project, a comprehensive BIM plan and model will be developed and
will explicitly define the targeted BIM maturity, and Level of Development (LOD) required for

the different phases of the project design.

Table 7.5.1-3. Level of Development / Level of Details

Model Name Project Phase Level of Development
Schematic Design 100
. Design Development 200
Architectural Model -
Construction 350/400
Record/Deliverables 350/500
Schematic Design 100
. Design Development 200
Civil Model -
Construction 350
Record/Deliverables 350/500
Schematic Design 100
Design Development 200
Structural Model -
Construction 350/400
Record/Deliverables 350/500
Design Development 200
MEP Model Construction 350/400
Record/Deliverables 350/400/500
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Construction/
Record Model(s)

Construction 350/400

Record/Deliverables 500

During the initial design phase, the BIM manager and the project team shall develop the
Building Execution Plan (BEP) with the Client’s and Stakeholders’ input to provide the basis
for ongoing coordination throughout the BIM process. It describes how BIM is utilized at the
beginning of the design phase producing coordinated drawings for agency approval and
bidding, and through the whole construction process of the project.

The Building Execution Plan (BEP) will serve as the foundation for identifying the minimal
requirements which must be met including, but not limited to

Table 7.5.1-4. Building Execution Plan (BEP) Outline

Building Execution Plan (BEP) Outline

1 Introduction e Introduce the scope, the project team, and any related
information.
e Specify the project requirements outside of the BIM scope.
2 General e Provide reference to the minimal standards of BIM
Requirements guidelines.
e Show the BIM process, which addresses the objectives
needed by the BIM guideline. Specify further the BIM
Goals of the BIM objectives and procedures, which are not covered in the
3 Process BIM guideline.
e Describe how the project team will provide BIM
deliverables, which satisfy the project requirements.
e Software (Design, clash coordination, design visualization,
submittal, project management, etc.)
e Project information accessibility (Cloud-based tools)
4 Technology e Mobile applications (Software, tools, applications, etc.)
Applications e File-Sharing Platform (Model Exchange and Conversion)
e Document Management Process
e Training Plan
BIM Team and
5 S e |dentify the BIM Team and their contact information.
6 Project Collaboration | e Define the Meeting Space and how it will be utilized to
Solution achieve the desired objective.
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e |dentify models and owners as well as file naming
Model Organization conventions, authoring tools, conversion file versioning
7 Model Segregation (e.g., IFC exports), file location, and file exchange
and File Naming frequency. Include partitioning, naming, and versioning of
files.

Project Schedule and
8 Milestone
Submissions

e Assign project and collaboration meeting schedules,
requirements, and team/owner deliverable schedules.

Common Coordinate ) ) ) ,
9 System and Units e |dentify project units and global coordinate system.

Identify best modeling practices for each discipline.
Identify organization’s standard practice.

Address potential problems with solutions.

Identify the approaches, which will create a consistent
model to be intergraded into life cycle management
software.

Modeling
Techniques

10

e Fill the Level of Development (LOD) matrix as per BIM
standard.

11 Model Level of e Create a plan, and describe the procedures through which

Development Matrix the project team will adhere to the requirements of each

phase.

e Use the BIM Matrix as baseline in the BIM standard.

) e Define the ownership and improvements of the elements.
12 BIM Deliverables and Fill out this matrix as a team. Create a plan, and describe
Responsibility Matrix the procedures through which the project team will adhere
to the requirements for each phase.

3D Modeling Process

13 ) _
and Schedule ® Provide details.

Coordination/Clash | ¢ |nclude information about clash sets and hierarchy, color

14 Detection Process coordination, model setup for export views, and the
and Schedule scheduling and location of recurring meetings.
BIM Scheduling and
15 . ® Provide details.
Sequencing

e Provide information on how to reduce the number of
Requests for Information (RFI). At the start of the project,
establish a submission tracking environment, to which
team members will be invited.

16 Submittal Tracking
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Model Validation

17 and Quality e Provide details.
Assurance
Record Model e Specify the requirements of the deliverables as per the
18 Submission contract. Provide instructions on how to accomplish the

deliverables most effectively.

Additional Processes

19 . .
and Protocols e Provide details.

In addition to the BIM Execution Plan (BEP), it is recommended to prepare the documents
hereunder:

Asset Information Requirements (AIR)

Project Information Requirements (PIR)
Exchange Information Requirements (EIR)
Organizational Information Requirements (OIR)
Project Information Protocol (PIP)

Common Data Environment (CDE)

Master Information Delivery Plan (MIDP)
Model Production Delivery Table (MPDT).

7.5.1.5 Special Requirements
None

7.5.1.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process.

Table 7.5.1-5. Required submittals

Submittal Name Submittal Description

New Building in Design Phase

BIM Deliverables e BIM Deliverables but not limited to:

o Prerequisite Deliverables: The BIM Execution Plan (BEP)
shall be prepared to detail how BIM will be used during
the project life cycle.

o Optional Deliverables: Asset Information Requirements
(AIR), Project Information Requirements (PIR), Exchange
Information  Requirements (EIR), Organizational
Information Requirements (OIR), Project Information
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Protocol (PIP), Common Data Environment (CDE),
Master Information Delivery Plan (MIDP), Model
Production Delivery Table (MPDT)

BIM Uses

BIM Uses

Existing Building
BIM Uses

New Building in Construction Phase

e BIM Uses, but not limited to:

o Prerequisite BIM Uses: Site modeling, Design Authoring,
Design Drawings Production, Design Reviews /
Visualization / Rendering, 3D Models, 3D Coordination
and Clash Detection

o Optional BIM Uses: 4D, 5D and 6D BIM Modeling, Code
Validation, Model Analysis (Structural, Lighting,
Daylighting, Energy, HVAC, Thermal, Wind, Fire and
Acoustic)

e BIM Uses, but not be limited to:

o Prerequisite BIM Uses: Construction Site Planning, Site
Utilization Planning, As-built Drawings Production, 3D
As-built Models, 3D Coordination, and Clash Detection

o Optional BIM Uses: 4D and 5D BIM Modeling,
Construction System Design, Record Modeling, Safety
Planning, Digital Fabrication, Commissioning Data

e BIM Uses, but not limited to:

o Prerequisite BIM Uses: Building Maintenance
Scheduling, Space Management / Tracking, Building
System Analysis

o Optional BIM Uses: Asset Management, Disaster
Planning, Record Modeling

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting

documents which can provide additional relevant information for the certification reviewers

to consider.

7.5.1.7 Score Allocation

The score for this criterion is determined based on the following score allocation table for

each project phase, and for each criterion requirement.
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For New Building in Design Phase

Table 7.5.1-6. Factors and Weight Factors for each criterion requirement of design phase

o . Weight
Criterion Requirement Status | Factor Factor “WE”
. . Yes 1
. 1 | Site Analysis No Fq 0 WF, 1
w Y 1
= § 2 | Existing Conditions Modeling e F, WF, 1
w0 D No 0
{=
£ Y 1
- % 3 | Conceptual and Massing Modeling Ne(: F3 0 WF; 1
(T
o
Yes 1
4 | Cost Esti i 1
ost Estimation No F, 0 WF,
Yes 1
5 | Site Modeling * F WF 5
! ng No 5 0 5
(%)
e Design Authoring Yes 1
(7]
; 6 (Architectural/Structural/MEP) * No Fe 0 WFe 6
o 7 Design Drawing Production Yes F 1 WF 3
CL (Architectural/Structural/MEP) * No 7 0 7
o Y 1
g 8 | Design Reviews / Visualization / Rendering * Neos Fg 0 WFg 8
§° S . Yes 1
o 9 | 3D Coordination and Clash Detection * Fq WFq 6
a No 0
. Yes 1
10 | 3D Model (Architectural/Structural/MEP) * No Fio 0 WF4, | 10
. . . Yes 1
11 | 4D Modeling (Scheduling & Phase Planning) No Fqi1 0 WF{1 | 6
. N . Yes 1
12 | 5D Modeling (Cost Estimation & Quantity take-off) No Fq; 0 WF4, | 6
. L . Yes 1
13 | 6D Modeling (Sustainability Evaluation as per ARZ) No Fq3 0 WFi3 | 6
(%)
Q
2 Y 1
E 14 | Code Validation Necf Fi4 0 WFq | 1
o
Y 1
}8 15 | Structural Analysis Necf Fis 0 WF5 | 3
g 16 | Lighting Analysis Yes F L WF 3
p ghting Y No 16 [ 1
%D Y 1
es
- i .
a 17 | Daylighting Analysis No Fqi7 0 WF7; | 3
. Yes 1
18 | Energy Analysis No Fqg 0 WF.g | 4
Yes 1
19 | HVAC Analysi 3
nalysis No F19 0 WF19
20 | Thermal Analysis Yes | Fyo | 1 WFy | 3

Page 174 of 679



U,

—

—=— GREEN BUILDING LGBC
AR Z RATING SYSTEM

N

Building Rafing System ol peaslla il lid | ulae
No 0
Yes 1
21 | Wind Analysis No Foq 0 WFy, | 3
Yes 1
22 | Fire Analysis No Fy, 0 WFy, | 3
Yes 1
23 | Acoustic Analysis No Fy3 0 WFy3 | 3
. % Yes 1
1 | BIM Execution Plan (BEP) No Fyy 0 WF,, | 10
. . Yes 1
2 | Asset Information Requirements (AIR) No F;s 0 WFy5 | 5
. . . Yes 1
3 | Project Information Requirements (PIR) No Fye 0 WFy | 5
3 : . Yes 1
% 4 | Exchange Information Requirements (EIR) No Fyy; 0 WFy; | 5
E - . . Yes 1
= 5 | Organizational Information Requirements (OIR) No Fjg 0 WFyg | 5
o
Y 1
§ 6 | Project Information Protocol (PIP) Nes Fyq 0 WFy9 | 5
. Yes 1
7 | Common Data Environment (CDE) No F3g 0 WF3, | 5
. . Yes 1
8 | Master Information Delivery Plan (MIDP) No F3q 0 WF3; | 5
. . Yes 1
9 | Model Production Delivery Table (MPDT) No F3, 0 WF3, | 5
* Minimum Required (Prerequisite)

In order to determine the criterion score, the following formula is applied:

10
X2, F+WF)

(213=21 WFL')

Criterion Score = 100 x F; x Fy, *
i=5

Should no prerequisite BIM uses or deliverables or criterion requirements be performed, the
score for this criterion will be 0%. A project earns a score of 100% for this criterion if all the
aforementioned criterion requirements are satisfied in the project.
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For New Building in Construction Phase

Table 7.5.1-7. Factors and Weight Factors for each criterion requirement of construction phase

. . wen Weight
Criterion Requirement Status | Factor “F Factor “WE”
. . . Yes 1
1 | Construction Site Planning * No Fq 0 WF, 5
Y 1
2 | Site Utilization Planning * © F, WF, 5
No 0
As-built Drawing Production Yes 1
3 (Architectural/Structural/MEP) * No Fs 0 WF; 3
3D As-built Model Yes 1
§ 4 (Architectural/Structural/MEP) * No Fa 0 WF, 8
2 I . Yes 1
S 5 | 3D Coordination and Clash Detection * Fs WFs 6
o No 0
' . . . Yes 1
e 6 | 4D Modeling (Scheduling & Phase Planning) No Fg 0 WF 5
©
3 . - . Yes 1
5 7 | 5D Modeling (Cost Estimation & Quantity take-off) No Fy 0 WF; | 5
g Y 1
g 8 | Construction System Design es Fg WFg 2
g No 0
S Yes 1
o i 2
9 | Record Modeling No Fq 0 WF,
Yes 1
1 i 2
0 | Safety Planning No Fqo 0 WFq,
Yes 1
11 | Diei —
igital Fabrication No Fqiq 0 WFq1 | 3
Y 1
12 | Commissioning Data e Fq; WF; | 3
No 0
* Minimum Required (Prerequisite)

In order to determine the criterion score, the following formula is applied:

5

Criterion Score = 100 * 1_[ F; *
i=1

X2, Fi*WF)
(211=21 WFi)

Should no prerequisite BIM uses or criterion requirements be performed, the score for this
criterion will be 0%. A project earns a score of 100% for this criterion if all the aforementioned
criterion requirements are satisfied in the project.
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For Existing Building

Table 7.5.1-8. Factors and Weight Factors for each criterion requirement of existing building

o . Weight
upn
Criterion Requirement Status | Factor “F Factor “WE”
- . . Yes 1
1 | Building Maintenance Scheduling * Fq WF, 6
P No 0
(7]
D . Yes 1
2 |S M t / Tracking * 5
s pace Management / Tracking No F, 0 WF,
)
Y 1
t'éo 3 | Building System Analysis * Nes F; 0 WF; | 4
S Yes 1
‘5 4 | Asset Management F, WF, 4
() No 0
00
. . Yes 1
g 5 | Disaster Planning No Fs 0 WFs 3
[ Yes 1
6 | Record Modelin F WF 3
N8 No 6 0 6
* Minimum Required (Prerequisite)

In order to determine the criterion score, the following formula is applied:

. (2?:1 Fi xWF;)
(Z?=1 WFi)

3
Criterion Score = 100 * 1_[ F;

i=1

Should no prerequisite BIM uses or criterion requirements be performed, the score for this
criterion will be 0%. A project earns a score of 100% for this criterion if all the aforementioned
criterion requirements are satisfied in the project.
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7.5.2 Si-5.2: Integrated Building Design

7.5.2.1 Criterion Reference and Title
Si-5.2: Integrated Building Design

7.5.2.2 Criterion Type
Optional

7.5.2.3 Intent

To support an integrative building design, which integrates people, systems, business
structures and practices into one whole process throughout all the phases of the project
lifecycle. To produce a higher-performance building, which achieves maximum energy and
water efficiency, a better indoor environment, more comfort, less waste, and less operating
and maintenance costs.

7.5.2.4 General Requirements
Develop an integrative building design throughout all the phases of the project lifecycle. For
this end, the project team shall achieve:

e Energy consumption reduction

e Water use and waste water production reduction

e OQOperation and maintenance costs reduction

e Waste production reduction

¢ An improved comfort level, a higher productivity, and a healthier environment for
occupants

e Greater marketability.

The integrated building design must be documented in the required submittal documents
hereunder:

e The Criterion Narrative

e The Life Cycle Analysis.

Integrated Team
An integrative building design process shall provide a framework for collective visioning and
goal setting. The continued engagement of a broad spectrum of project stakeholders plays a
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key role in creating a collaborative team who thrives to construct higher-performance
buildings from the early planning and design stages.

The collaborative team should consist, at a minimum, of the following stakeholders: the
owner, the end users, the architect, the engineers, the contractors, the builders, the suppliers,
the specialists, and the consultants in various fields. The broad spectrum of team members
stimulates discussions, enhances brainstorming, and encourages team members to achieve
the desired goals through close collaboration all throughout the phases of the project
lifecycle. As a team, while their first goal is to optimize the design, the value, and the
efficiency, their second is definitely to reduce waste.

Designers are encouraged to be more innovative and expressive with their ideas and
solutions, which makes integrated building design projects more interesting to work on. The
presence of the construction team during the design phase holds substantial benefits: It
enables the foresight and resolution of any design-related problems, a better pre-
construction plan, enhanced quality, and cost management. When decisions are made early
in the design phase, modifications will still be possible and will be more cost -effective than
when they are made at a later stage in the building process. As a project develops, the cost to
make changes to the design and the material choices increases.

The success of the project is linked to the success of the team as a whole by building on the
early contributions of important project stakeholders. Meetings and workshops must be
planned and handled properly and efficiently in order to save money and time. When planning
and organizing a meeting/workshop, the following items should be considered at the very
least: planning, reviewing, group activities, brainstorming, focusing, questioning, recording.

To have an Integrated Team achieve this credit, key stakeholders are required. The table
hereunder shows a classification of the required key stakeholders .

Table 7.5.2-1. Key Stakeholders Required for Integrated Team

key Stakeholders Required for Integrated Team
Building ] . F
Design Professionals Consultants Construction
Owners
Owner Architect Sustainability Expert General Contractor
End Users Civil Engineer
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Mechanical Engineer

Electrical Engineer

The potential additional stakeholders for the Integrated Team can be classified as follows in
the table hereunder. Additional points will be granted according to the additional

stakeholders group.

Table 7.5.2-2. Potential Stakeholders Required for Integrated Team

Potential Stakeholders for Integrated Team

Building Design Construction & Authorities &
) Consultants . .
Owners Professionals Operation Agencies
Owner Project Manager Sustainability General Contractor Regulatory
Client Architect Expert Sub-Contractors Authorities
Management | Landscape Architect Ecologist Facility Manager
) _ o Government
Agent Interior Desigher Cx Agent Building Operator Agencies,
Financier Civil Engineer BIM Manager Material Expert
End Users Mech. Engineer Energy Specialist Suppliers Planners, Code
Elec. Engineer BMS Specialist Officials
Controls Specialist
Lighting Specialist
Acoustic Specialist
Fire Specialist
CFD Expert

Integrated System

An integrated system is a system of buildings which consists of multiple-coordinated
components to fulfill a clearly defined performance requirement. Combinations of devices,
assemblies, material configurations, controls, and other electrical, mechanical, and
structural strategies may be used to achieve a particular objective. Building systems,
materials, and products must be integrated to create a unified whole, which fulfills the
intended functional purpose. In a well-designed project, building systems also contribute (1)
to make the building more energy-efficient, (2) to reduce costs, (3) to improve the
functionality of the building, and (4) to collect data and put them to task.

An Integrated Building System could cover the following systems in the building:
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Table 7.5.2-3. Building Systems

Building Systems
Architectural Civil / Structural Electrical Mechanical
Architectural Systems Structural frame Lighting/Power System HVAC System
Building Envelope System Low Current System Drainage System
Massing and Storing System Fire Alarm System Water System
Orientation Storm water System BMS system Irrigation System
Thermal Comfort Infrastructure System Renewable Energy Fire/Smoke System
Passive Desigh System Energy storage Gas System

Integrated Process

The integrated building design process does not only incorporate collaborative methods,
tools, technologies, and activities, but also integrates management, modeling, and
simulation. Besides encouraging building lifecycle management, the integrated building
design process provides the best opportunity to accomplish aggressive environmental and
sustainability objectives when energy and carbon reduction in complex systems are the
target.

The Integrated Process can cover the following: Building Information Modeling (BIM), Virtual
Reality (VR), Augmented Reality (AR), Machine Learning (ML), Artificial Intelligence (Al),
Internet of Things (IOT), Modeling and Simulation software (Energy Analysis, CFD Analysis),
Project Management, Data Management (Data Analysis, Data Storing, Data Mining), etc.

Life Cycle Cost (LCC)

A Life Cycle Cost (LCC) analysis and report shall be prepared for two reasons:(1) to estimate
the total costs of the project alternatives, and (2) to select the design, which ensures that the
Facility has the lowest total cost of ownership. The whole is consistent with its quality and
function and takes into account all the costs associated with the acquisition, ownership, and
disposal of a building or building system. The Life Cycle Cost Analysis (LCCA) should be
conducted early in the design phase, when there is still time to improve the design and
guarantee cost savings throughout the life of the project (LCC). Net Benefits, Savings Benefit-
to-Cost Ratio, Internal Rate of Return, and Payback Period are all frequently used economic
assessment metrics. As techniques, they are advantageous to determine the economic
consequences of various buildings and building system designs, and to quantify and express
these consequences in monetary terms.
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7.5.2.5 Special Requirements
None

7.5.2.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process.

Table 7.5.2-4. Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion. It must cover at a minimum the
following:

o The stakeholders’ list and the project team’s list, CVs, roles,

and responsibilities

The sustainability vision, mission, objectives, and targets

The minutes of meetings and workshops

The methodologies and the process charts

The implementation strategies

The description of the integrated systems

The integrated process types (tools, methods, technologies,

modeling, simulation, management, etc.).

O O O O O O

Life Cycle Cost Analysis e A Life Cycle Cost (LCC) analysis and report shall be prepared
(1) to estimate the total costs of the project and (2) to identify
the design, which achieves the lowest overall costs of
ownership while still meeting the quality and function
requirements.

e New Building in Construction Phase

Criterion Narrative e The updated Criterion Narrative (if different from the Design
phase)

Life Cycle Cost Analysis e The updated Life Cycle Cost (LCC) analysis and report which
reflects the final construction cost should be provided.

e Existing Building

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion. It must cover at a minimum the
following:
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o The stakeholders’ list and the project team’s list, CVs, roles,
and responsibilities

The sustainability vision, mission, objectives, and targets
The minutes of meetings and workshops

The methodologies and the process charts

The implementation strategies

The description of the integrated systems

The integrated process types (tools, methods, technologies,
modeling, simulation, management, etc.).

O O O O O O

Life Cycle Cost Analysis e A Life Cycle Cost (LCC) analysis and report shall be prepared
(1) to estimate the total costs of the project and (2) to identify
the design, which achieves the lowest overall costs of
ownership while still meeting the quality and function
requirements.

7.5.2.7 Score Allocation
The score for this criterion is determined based on the following score allocation table for
each project phase, and for each criterion requirement.

Table 7.5.2-5. Factors and Weight Factors for Each Criterion Requirement

Weight
Criterion Requirement Status | Factor “F” Factor
llWFII
— - - - v 1
n 1 Owner/ Cllfnt/ Agent/ Management/ Financier/ es F, WF, | 10
] End Users No 0
© Y 1
= 2 | Sustainability Expert * e F, WF, | 12
~ No 0
2 Yes 1
w) H *
= 3 | Architect No F3 0 WF; | 10
L
= Y 1
g 4 | Civil Engineer * Ne;. F, 0 WF, | 10
-] Y 1
= 5 | Mechanical Engineer * © Fs WFy | 10
i No 0
g Y 1
‘5 6 | Electrical Engineer * © Fg WFq | 10
g No 0
x Yes 1
=z | 716G | Contractor * F WF 3
g eneral Contractor No 7 0 7
2 Yes 1
[t
BIM M
T 8 anager No Fg 0 WFg | 6
-
go 9 | Commissioning (Cx) Agent Yes F 1 WF 6
3 g g No 9 0 9
= |10 Energy Specialist Yes | Fqg 1 WFiy| 6
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No 0

11 | CFD Expert T\les Fy ; WFy,| 4
12 | BMS Specialist T\les Fy, é WFy,| 4
13 | Facility Manager T\les Fys é WFy| 4
14 | Landscape Architect T\le; Fq4 (1) WFq4| 3
15 | Ecologist T\les Fys (1) WFs| 3
16 | Control Specialist T\le; Fi6 (1) WFi6| 2
17 | Lighting Specialist T\les Fyi, (1) WFy,| 2
18 | Acoustic Specialist T\Ies Fig (1) WFyg| 2
19 | Fire Specialist T\Ies Fyo (1) WFy| 2
20 | Interior Design T\Ies Fy (1) WFy| 1
21 | Sub-contractors T\Ies Foq (1) WF,.| 1
22 | Materials Expert T\lecj Fyy (1) WF,y,| 1
23 | Suppliers T\le; Fo3 (1) WFy3| 1
24 | Acoustic Analysis T\lecj Foyu é WFy,| 1
25 | Regulatory Authorities T\lecj Fys5 é WF,5| 1
26 | Government Agencies T\lecf Fye é WF,¢ 1
27 | Planners, Code Officials T\lecf Fyy é WFy;| 1

g 3 1 | Criterion Narrative* T\lecf Fg é WFyg| 16

E” E . . Yes 1

£ 2 | Life Cycle Cost (LCC) Analysis & Report No Fyq 0 WF,q| 20

* Minimum Required (Prerequisite)

In order to determine the criterion score, the following formula is applied:
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3

QE, F*WF)
Q2 WR)

7
Criterion Score = 100 x 1_[ F; x Fog * I
i=1

The score for this criterion will be 0% if (1) no prerequisite integrated team member is present
in the project, (2) the brief narrative did not submit the deliverables, or (3) all the criterion
requirements are not performed. A project earns a score of 100% for this criterion if all the
aforementioned criterion requirements are performed in the project.
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7.5.3 Si-5.3: Preserve Local Heritage and Cultural Identity

7.5.3.1 Criterion Reference and Title
Si-5.3: Preserve Local Heritage and Cultural Identity

7.5.3.2 Criterion Type
Optional

7.5.3.3 Intent

To encourage design strategies, which reflect local heritage and preserve the cultural
identity.

7.5.3.4 General Requirements

Design the building in a manner to incorporate architectural design features and/or technical
solutions, which are inspired by the local heritage. These architectural design features and/or
technical solutions should (1) showcase the cultural identity, (2) demonstrate passive design
approaches, and (3) contribute to energy efficiency, water conservation or improved
indoor/outdoor comfort.

The design team should implement strategies to ensure that the project preserves the local
heritage and enhances cultural identity.

The design team should

e Conduct research about the history of the region, and consult with local experts for
further recommendations and guidance on the proposed building's design in relation
to local heritage and cultural identity.

e |dentify cultural and traditional elements, which can be incorporated within the
building design. The cultural identity can be reflected in the building's form and overall
aesthetics, the building layout and space uses, and the selection of materials (consider
using regionally available building materials to promote consistent aesthetics and
achieve harmonization with the existing building fabric).

e Ensure that the proposed building design is well-incorporated into the surrounding
neighborhood, and will not degrade the cultural character of any existing surrounding
buildings.
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The following are examples of design features inherent in typical traditional Lebanese
constructions:

e Traditional red-tiled roofs reduce heat gain through roofs.

e Locally-sourced natural stone cladding for exterior walls increases envelope thermal
mass and insulation.
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e Traditional arch design for windows and doors increases indoor natural daylight.

e Interior courtyards allow more natural daylight and
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Design features, which are inspired by local heritage, should be implemented.

7.5.3.5 Special Requirements
None

7.5.3.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process:

Table 7.5.3-1. Required submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Local Heritage and e Build a research report including design features, which

Cultural Identity Report reflect local heritage and cultural identity.

e Describe the benefits of each design feature in relation to
energy or water savings, indoor/outdoor environment
improvements, emission reductions, etc.

Design Drawings e Include Design Drawings showing incorporated design
features.

e Use 3D visualizations of the building showing the design
elements.

New Building in Construction Phase

Criterion narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Local Heritage and e Build a research report including design features, which

Cultural Identity Report reflect local heritage and cultural identity.

e Describe the benefits of each design feature in relation to
energy or water savings, indoor/outdoor environment
improvements, emission reductions, etc.

As-built Drawings e Provide As-built Drawings showing incorporated design
features, which reflect local heritage and cultural identity.

e Include photos of the building showing the installed features.

Existing Building
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Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Local Heritage and e Build a research report including design features, which

Cultural Identity Report reflect local heritage and cultural identity.

e Describe the benefits of each design feature in relation to
energy or water savings, indoor/outdoor environment
improvements, emission reductions, etc.

As-built Drawings e Provide As-built Drawings showing incorporated design
features, which reflect local heritage and cultural identity.
e Include photos of the building showing the installed features.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.5.3.7 Score Allocation

The score for this criterion is determined based on the number of implemented design
features, which are inspired by the local heritage. In order to determine the criterion score,
the following formula is applied:

Number of implemented design features
Total number of available design features identified in research

Criterion Score = 100 *
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7.5.4 Si-5.4: Innovation

7.5.4.1 Criterion Reference and Title
Si-5.4: Innovation

7.5.4.2 Criterion Type
Optional

7.5.4.3 Intent

To support innovation and new solutions for the smart site and the planning of the project
through technologies, systems, or processes, which are not rewarded by standard ARZ
criteria.

7.5.4.4 General Requirements
Demonstrate that any of the following can be proven effective in terms of sustainability
analysis for Site and Planning, and which is not covered in ARZ 2.0, such as any new smart
solution, technology, invention, design, construction, operation, maintenance or demolition
method or process. The innovation must be approved by LGBC as an integral part of the
submitted application form during the official rating. The innovation must be significant,
achievable, and measurable by identifying the following:

e The intent of the proposed innovation criterion

® The proposed general and special requirements for compliance

e The proposed required submittals to demonstrate compliance.

Up to a maximum of 5 innovation items are available in aggregate from a combination of the
following:

1) Approved Innovation
One innovation criterion can be awarded for each innovation application form approved by

LGBC after the submittal for the review process.

2) Exemplary Level of Performance According to ARZ Criteria in the Site Module
The project demonstrates exemplary performance if one or more of the following ARZ

assessment criteria are met at an exemplary level of performance:

e Si-1.3 Preservation or Enhancement of Ecological Value
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Si-2.1 Outdoor Areas for Recreation

Si-2.2 Bicycle Racks

Si-2.3 Sustainable Parking Management Program
Si-4.7 Emissions Measurements

Si-4.8 Pollution Prevention of Maintenance Activities

7.5.4.5 Special Requirements
None

7.5.4.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process.
Table 7.5.4-1. Required submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Drawings e Submit the drawings of the proposed innovation or exemplary
performance (if available)
Specifications e Submit an extract of the specifications of the proposed

innovation or exemplary performance (if available)

New Building in Construction Phase

Criterion Narrative e The updated Criterion Narrative (if different from the Design
Phase)

As-built Drawings e Submit the As-built Drawings of the proposed innovation or
exemplary performance (if available).

Manufacturer e Submit the Manufacturer Datasheets of the proposed

Datasheets innovation or exemplary performance (if available).

Guideline e Provide a documentation guideline how the proposed

innovation materializes.

Existing Building

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

As-built Drawings e Submit the As-built Drawings of the proposed innovation or
exemplary performance (if available).
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Manufacturer e Submit the Manufacturer Datasheets / Catalogs of the
Datasheets proposed innovation or exemplary performance (if available).
Guideline e Provide a documentation guideline how the proposed

innovation materializes.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

7.5.4.7 Score Allocation

The score for the innovation criterion is determined based on the innovation or exemplary
performance achieved. The weight factor will be set once the ARZ review committee
members assess the originality and performance of the submitted innovation.

Table 7.5.4-2. Weight Factor for Each Criterion Requirement

Parameters Requirements Weight Factor “WF”
Innovation Feature-1 WF; 58
Innovation Feature-2 WE, 10
Innovation Feature-3 WE; 10
Innovation Feature-4 WE, 10
Innovation Feature-5 WFs 10

The calculator will determine a preliminary score for complying with the requirements as per
the weighted average score. In order to determine the criterion score, the following formula
is applied:

(F; * WF)
i, WF

2.5
Criterion Score = 100 *[ =1

Where:

F; is calculated using the following formula:

If project includes innovation Features, F;=1

If project does not include innovation features, F;=0
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8. Module: Materials

8.1 Family: Waste Management

8.1.1 Ma-1.1: Solid Waste management — During Construction

8.1.1.1 Criterion Reference and Title
Ma-1.1: Solid Waste Management - During Construction

8.1.1.2 Criterion Type
Optional

8.1.1.3 Intent

To reduce the waste materials generated from construction activities and associated
environmental impacts by developing and implementing a construction waste management
plan.

8.1.1.4 General Requirements
Construction waste management considers a hierarchical system where source reduction is

the preferred solution, and waste recovery is the last option before disposal.
Waste Management Hierarchy

Most
preferred
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Source Reduction and Reuse

Source control, which is the most effective strategy for waste reduction, is based on
implementing techniques to avoid and minimize On-site waste generation. Source reduction
includes the following techniques:
Ordering prefabricated or cut-to-size materials in order to minimize On-site fabrication waste
Ordering materials with the least packaging amount possible
Ensuring proper storage and handling of materials to avoid damage
Encouraging the use of electronic media, such as virtual communication, meetings, and
presentations instead of paper-based ones
Reusing materials found On-site. For example, repurposing crushed concrete waste On-site and
using it as filling material where possible.

Recycling / Composting

Recycling or Composting is the next preferred strategy for construction waste management.
On-site collection and storage of waste materials must be implemented, and can be
achievable through the following measures:
Providing separate waste collection bins/skips for each material stream in order to ensure proper
waste segregation. Examples of material streams include
o Specific material type, which is sent to specialized recycling facilities (i.e., metals,
paper/cardboard, masonry, concrete, plastics, wood, food waste, etc.)
o Mixed-waste type, which is sent to Off-site sorting and recycling facilities
o Materials, which are suitable for reuse on other sites.
Labeling waste bins/skips clearly to avoid cross-contamination
Distributing the waste bins/skips in work areas at the point of generation, and/or installing them
in the central waste storage yard
Training all working staff on proper On-site sorting of construction waste.

Energy Recovery

Energy recovery from waste is the process of generating energy in the form
of electricity and/or heat from the primary treatment of waste, or the processing of waste
into a fuel source. This process is often called waste-to-energy.

Energy recovery or waste-to-energy should be considered as a diversion strategy for non-
recyclable waste materials before landfilling.

Treatment and Disposal

The last option in waste management is the treatment and disposal of materials in landfills.
This option should only be considered if reuse, recycling or recovery options are not feasible.
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Hazardous waste should be stored in dedicated areas/containers and sent to specialized
facilities for proper treatment and disposal.

The project should divert at least 10% of the generated waste during construction (either by
weight or by volume) in order to comply with the minimum requirements for this criterion.
The score for this criterion is determined based on the achieved diversion rate and the
number of waste material streams.

8.1.1.5 Special Requirements

None

8.1.1.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:
Table 8.1.1-1. Required Submittals

Submittal Name Submittal Description

New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Project specifications e The Project Specifications should (1) include the
requirement to develop and implement a waste
management plan during construction, and (2) specify the
required diversion rate and number of waste streams.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Construction Waste e The Construction Waste Management Plan should include

Management Plan the proposed strategies, which will be implemented in
waste management during the construction phase.

Waste receipts e The waste receipts should include the weight/volume of all

the generated waste streams. As for all the diverted waste
streams, the receipts should include the diversion strategy
and the name of the facility.

Existing Building

e N/A °
Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.
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8.1.1.7
Weight

Score Allocation
factors are applied to each requirement as follows:

Criterion Requirements Weight Factor (WF)

Waste Diversion Rate (either by weight or

1. WFi| 2. 2
volume)

Number of Waste Material Streams 3. WPRk 4. 1

The calculator will determine the exact score according to the weighted average score for

compliance with the requirements. In order to determine the criterion score, the following

formula is applied:

Where:

WF, * F, + WF, * F,
WF, + WF,

Criterion Score = 100 * F5 *

F1is determined as follows:
If the Waste Diversion Rate 290%, F; =1
If the Waste Diversion Rate < 10%, F; =0
__ Waste Diversion Rate

If the Waste Diversion Rate is between 10% and 90%, F; = o9

F, is determined as follows:
If the Number of Material Streams >3, F, =1

Number of Material Streams
3

If the Number of Material Streams <3, F, =

F3 is determined as follows:
If the Construction Waste Management Plan is provided, F; =1
If the Construction Waste Management Plan is not provided, F; =0

A project earns a score of 100% if a construction waste management plan is provided, and a

waste diversion rate of at least 90% is achieved through at least 3 material streams.
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8.2 Family: Materials’ Sourcing
8.2.1 Ma-2.1: Local/Regional Materials

8.2.1.1 Criterion Reference and Title
Ma-2.1: Local/Regional Materials

8.2.1.2 Criterion Type
Optional

8.2.1.3 Intent

To encourage the selection of building materials and products, which are locally extracted
and manufactured, thereby supporting local economy, and reducing the environmental
impacts associated with material transportation.

8.2.1.4 General Requirements

The use of local and regional construction materials reduces the environmental impacts and
pollution associated with transportation whether by water, by air or by land. In addition,
purchasing local products provides support to local manufacturers and working force, which
retains the capital within the local community and contributes to a healthier economy.

Local construction materials are those which have been extracted or recovered, as well as
manufactured within the Lebanese territories (i.e., within 200km from the project site). Since
the Lebanese construction market greatly relies on imported products, any product sourced
within a radius of 800km from the project site can also be considered as contributing to this
criterion intent. The imported regional products should be extracted or recovered, as well as
manufactured within the 800km radius. The following requirements should be considered:

e If raw materials are extracted within 200km from the project site and the final product
is also manufactured within 200km from the project site, 100% of the volume of the
materials used can contribute to the criterion score.

e If raw materials are extracted between 200km and 800km from the project site and
the final product is manufactured within 200km from the project site, only 75% of the
volume of the materials used can contribute to the criterion score.

e If raw materials are extracted within 800km from the project site and the final product
is manufactured between 200km and 800km from the project site, only 50% of the
volume of materials used can contribute to the criterion score.
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e If raw materials are sourced beyond 800km from the project site, the final product
cannot contribute to the criterion score even if manufacturing is done locally.

A map showing the 800km radius from Beirut is shown hereunder:

~ P4 e —

Only materials used in the following building construction elements are considered in the
calculations for this criterion:

e External walls
e Internal walls
e Floor slabs

e Roof

o Windows.

The score for this criterion is determined based on the percentage of locally or regionally
sourced materials by volume.

8.2.1.5 Special Requirements

None
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Table 8.2.1-1. Required Submittals

Submittal Name

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

New Building in Design Phase

Submittal Description

Project specifications

Criterion Narrative

e The Project Specifications should (1) include the
requirement to purchase local/regional materials, and (2)
specify the required percentage by volume.

New Building in Construction Phase
e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Bill of Quantities

Letters from Suppliers

Existing Building
N/A

The Bill of Quantities should include all construction
materials considered in this criterion, and the volume
calculations for local/regional materials.

The Letters from Suppliers should indicate (1) the location of
both the extraction sites (for raw material), and the final
product manufacturing plants (for every material), and (2)
the distance which separates each one of them from the

Project site itself.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

8.2.1.7 Score Allocation

The score for this criterion is determined based on the percentage of the locally or regionally

sourced building materials by volume. In order to determine the criterion score, the following

formula is applied:

Criterion Score = F;
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Where:
e Fiis determined as follows:
If the Percentage of Local/Regional Materials by Volume > 90%,
If the Percentage of Local/Regional Materials by Volume < 90%,
_ Percentage of Local/Regional Materials by Volume

F. =
L 0.9

F1=1

A project earns a score of 100% if the percentage of local/regional materials, by volume, is at

least 90%.
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8.2.2 Ma-2.2: Recycled Materials

8.2.2.1 Criterion Reference and Title
Ma-2.2: Recycled Materials

8.2.2.2 Criterion Type
Optional

8.2.2.3 Intent

To encourage the use of building products, which incorporate recycled materials, thereby
reducing the demand for raw materials and the environmental impacts associated with the
materials’ extraction and processing.

8.2.2.4 General Requirements

Recycled content refers to the portion of materials, which are used in a product but have been
diverted from the solid waste stream. Whether diverted waste or excess products from
manufacturing processes, the materials are either considered (1) pre-consumer recycled
content or (2) post-industrial recycled content. The pre-consumer recycled content refers to
the materials, which have not reached any consumers yet. The post-consumer recycled
content is derived from materials, which can no longer serve their original purpose. A post-
consumer recycled content is a term, which designates materials extracted from products
used by consumers and would otherwise be discarded as waste. These materials are
recovered through consumer recycling.

Products with recycled content reduce the demand for virgin materials and solid waste
volumes. Commonly used construction materials with recycled content include

e Metals (structural steel and steel panels)

e Concrete with supplementary cementing materials: Ground Granulated Blast Furnace

Slag (GGBFS), fly ash and silica fumes

e Recycled aggregates

e Concrete masonry units

e Finishing materials: gypsum boards, floor tiles

e Glass panels

e Insulating materials.
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Only materials used in the following building construction elements are considered in the
calculations for this criterion:

e External walls

e Internal walls

e Floor slabs

e Roof

e Windows.

The score for this criterion is determined based on the percentage of recycled content in the
materials used, by volume.

8.2.2.5 Special Requirements

None

8.2.2.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:
Table 8.2.2-1. Required Submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e Criterion narrative should give a brief description of the
strategy implemented by the project team to meet this
criterion’s requirements.

Project specifications e The Project Specifications should (1) include the
requirement to purchase recycled materials, and (2) specify
the required percentage of recycled content.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Bill of Quantities e The Bill of Quantities should include (1) all construction
materials considered in this criterion and (2) the volume
calculations for the recycled content.

Letters from Suppliers e The Letters from Suppliers should state the recycled content
in each material.

Existing Building
N/A °
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Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. Project teams are free to submit other supporting documents,
which can provide additional relevant information for the certification reviewers to consider.

8.2.2.7 Score Allocation

The score for this criterion is determined based on the percentage of recycled content in the
materials used, by volume. In order to determine the criterion score, the following formula is
applied:

Criterion Score = F;

Where:
e F;isdetermined as follows:
If the Percentage of Recycled Content in Materials by Volume >20%, F, =1

If the Percentage of Recycled Content in Materials by Volume < 20%,

F = Percentage of Recycled Content in Materials by Volume
1=
0.2

A project earns a score of 100% if the percentage of recycled content in the materials used, by
volume, is at least 20%.
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8.2.3 Ma-2.3: Materials’ Environmental Impact

8.2.3.1 Criterion Reference and Title
Ma-2.3: Materials’ Environmental Impact

8.2.3.2 Criterion Type
Optional

8.2.3.3 Intent

To encourage the use of building materials, which have low embodied energy, thereby
reducing the impacts associated with the extraction, processing and manufacturing of
materials.

8.2.3.4 General Requirements

Embodied energy is the total energy consumed by all of the processes associated with the
production of building materials, including the extraction of raw materials, and the processing
and manufacturing of the final product. It is expressed in Mega Joules (MJ) per unit weight
(kg) or unit volume (m3) or unit area (m?) of a building material.

Embodied energy considers only the front-end aspect of the impact of building materials; it
does not evaluate the full life cycle impact, which should take into consideration the
operational impacts and material disposal. Reducing embodied energy can significantly
reduce the overall life cycle impact of the building.

Only materials used in the following building construction elements are considered in the
calculations for this criterion:

e External walls

e Internal walls

e Floorslabs

e Roof

e Windows.

The embodied energy of the proposed materials is compared with the baseline embodied
energy of each building element.
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The baseline for each building element is defined in the table hereunder:

Buildi
LI Baseline Construction Embodied Energy Unit
Element
5. Hollow Concrete
External Wall Block, normal mass 6. 1,454 7. MJ/m3
aggregate
8. Hollow concrete
Internal Wall block, normal mass 9. 1,454 10. MJ/m3
aggregate
Floor Slab 11. Concrete Cast, 12. 4,608 13, MJ/m?
reinforced concrete
Roof 14. Concrete Cast, 15. 4,608 16. MJ/m?
reinforced concrete
17. Double Glass 18. Double glass: 382 2. My/m?
Windows Window with 19.  Aluminum frame: 5
. 21. MJ/m
aluminum frame 3,500

The score for this criterion is determined based on the reduction percentage in embodied
energy of the selected building materials compared with the baseline materials.

The sample database for embodied energy of various building materials is included in the
tables hereunder:

Database of Wall Construction Materials
No. e Density Embodied Embodied
(kg/m3) | energy (MJ/m3) | energy (MJ/kg)

1 Air Space - Vertical Air Space, 1cm - 0 0.00

2 Air Space - Vertical Air Space, 2cm - 0 0.00

3 Air Space - Vertical Air Space, 5cm - 0 0.00

4 Air Space - Vertical Air Space, 9cm - 0 0.00

5 Asphalt - general 1700 6,800 4.00

6 Bitumen - general 2330 118,830 51.00

7 Brick - brick 1920 5,760 3.00

8 Brick - aerated 1000 3,000 3.00

9 Brick - pavior 2000 6,000 3.00
10 Brick - reinforced 1920 5,760 3.00
11 Cement 1860 10,230 5.50

12 Cement Mortar 1860 2,474 1.33
13 Cement Plaster 1600 2,128 1.33
14 Cement Plaster, sand aggregate 1860 2,474 1.33
15 Gypsum 1200 2,160 1.80
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Database of Wall Construction Materials

No Descrition Density Embodied Embodied
: P (kg/m3) | energy (MJ/m3) | energy (MJ/kg)
16 Gypsum Plaster 1120 2,016 1.80
17 Lime Plaster 1600 2,880 1.80
18 Plaster 1300 2,340 1.80
19 Plaster, sand aggregate 1680 3,024 1.80
Concrete Blocks - autoclaved aerated
20 concrete block 500kg/m3 >00 1,750 3-50
Concrete Blocks - autoclaved aerated
21 concrete block 700kg/m3 700 2,450 3-50
99 Concrete Blocks - concrete block 2300 1656 0.72
(dense)
53 Concrete Blocks - Foamed Concrete 300 216 0.72
Block
24 Concrete Blocks - Hollow Concrete 2020 1,454 0.72
Block, normal mass aggregate, 10 cm
55 Concrete Blocks - Hollow Concrete 2020 1,454 0.72
Block, normal mass aggregate, 15 cm
26 Concrete Blocks - Hollow Concrete 2020 1,454 0.72
Block, normal mass aggregate, 20 cm
57 Concrete.BIocks - Hollow Concrete 1790 1,289 0.72
Block, medium mass aggregate, 10 cm
Concrete Blocks - Hollow Concrete
28 . 1790 1,289 0.72
Block, medium mass aggregate, 15 cm
59 Concrete_BIocks - Hollow Concrete 1790 1,289 0.72
Block, medium mass aggregate, 20 cm
30 Concrete blocks - Hollow Concrete 1790 1,289 0.72
Block, low mass aggregate, 10 cm
31 Concrete Blocks - Hollow Concrete 1390 1,001 0.72
Block, low mass aggregate, 15 cm
37 Concrete Blocks - Hollow Concrete 1390 1,001 0.72
Block, low mass aggregate, 20 cm
33 Concrete Blocks - Solid Concrete Block, 2240 1613 0.72
10 cm
34 Concrete blocks - Solid Concrete Block, 2240 1613 0.72
15cm
35 Concrete Blocks - Solid Concrete Block, 2240 1613 0.72
20cm
36 Concrete, cast - reinforced concrete 2400 4,608 1.92
37 Concrete, cast - cellular, 480kg/m3 480 480 1.00
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Database of Wall Construction Materials
No. e Density Embodied Embodied
(kg/m3) | energy (MJ/m3) | energy (MJ/kg)
38 Concrete, cast - cellular, 700kg/m3 700 700 1.00
39 Concrete, cast - dense 2200 2,200 1.00
40 Concrete, cast - compacted, 2400 2,400 1.00
a1 Concrete, cast - precast concrete 2100 4,893 533
(dense)
42 Concrete, cast - cast concrete 2000 2,000 1.00
43 Concrete, cast - compacted 2500 2,500 1.00
44 Concrete, cast - foamed, 400kg/m3 400 400 1.00
45 Concrete, cast - foamed, 700kg/m3 700 700 1.00
46 Concrete, cast - glass reinforced 1950 1,950 1.00
47 Glass - general 2500 37,500 15.00
48 Glass - cellular sheet 2300 34,500 15.00
49 Insulation - expanded polystyrene 55 2215 88.60
(EPS)

50 | Insulation - extruded polystyrene (XPS) 25 2,215 88.60
51 Insulation - polyisocyanate 45 4,590 102.00
52 Insulation - polyurethane 30 3,060 102.00
53 Insulation - polyvinylchloride 37 2,856 77.20
54 Insulation - rock wool 100 1,680 16.80
55 Insulation - mineral wool 140 2,324 16.60
56 Loose fill/powders - gravel 1840 153 0.08
57 Loose fill/powders - sand 2240 181 0.08
58 Loose fill/powders - white dry render 1300 105 0.08
59 Miscellaneous - wood blocks 650 6,500 10.00
60 Miscellaneous - aluminum cladding 7680 1,190,400 155.00
61 Miscellaneous - Linoleum 1200 30,000 25.00
62 | Miscellaneous - Polyvinylchloride (PVC) 1380 106,536 77.20
63 Soil - earth, common 1460 657 0.45
64 Soil - earth, gravel-based 2050 923 0.45
65 Stone - basalt 2880 31,680 11.00
66 Stone - gneiss 2880 31,680 11.00
67 Stone - granite 2880 31,680 11.00
68 Stone - granite, red 2650 29,150 11.00
69 Stone - limestone 2600 3,900 1.50
70 Stone - marble 2800 5,600 2.00
71 Stone - sandstone 2600 2,600 1.00
72 Tiles - brick tiles 1890 5,670 3.00
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Database of Wall Construction Materials

No. e Density Embodied Embodied
(kg/m3) | energy (MJ/m3) | energy (MJ/kg)
73 Tiles - ceramic tiles 2000 24,000 12.00
74 Tiles - ceramic tiles, glazed 2500 30,000 12.00
75 Tiles - clay tiles 1900 12,350 6.50
76 Tiles - concrete tiles 2100 2,100 1.00
77 Tiles - PVC tiles 1200 82,320 68.60
78 Tiles - Rubber tiles 1600 145,600 91.00
79 Tiles - sandstone tiles 2000 2,000 1.00
80 Tiles - terracotta tile 1700 5,100 3.00
81 Wood - Maple, Oak and similar 720 7,488 10.40
hardwoods
82 Wood - Fir, Pine 510 5,100 10.00
83 Wood - hardwood 800 8,320 10.40
84 Wood - chipboard 430 4,730 11.00
85 Wood - hardboard 1000 16,000 16.00
86 Wood - particle board 1000 14,500 14.50
87 Wood - plywood 700 10,500 15.00
88 Wood - softboard 250 1,850 7.40
89 Wood - wallboard 260 3,120 12.00
Database of Floor/Roof Construction Materials
No. e Density Embodied Embodied
(kg/m3) | energy (MJ/m3) | energy (MJ/kg)
1 Air Space - Horizontal Air Space, Roof, 0 0.00
lcm
5 Air Space - Horizontal Air Space, Roof, 0 0.00
2m
3 Air Space - Horizontal Air Space, Roof, 0 0.00
5cm
4 Asphalt - general 1700 6,800 4.00
5 Asphalt - poured 2300 9,200 4.00
6 Asphalt - reflective coat 2100 8,400 4.00
7 Asphalt - roofing, mastic 2300 9,200 4.00
8 Bitumen - general 2330 118,830 51.00
9 Bitumen - composite, flooring 2400 122,400 51.00
10 Bitumen - insulation, all types 1000 51,000 51.00
11 Brick - brick 1920 5,760 3.00
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Database of Floor/Roof Construction Materials
No Description Density Embodied Embodied
: P (kg/m3) | energy (MJ/m3) | energy (MJ/kg)
12 Brick - aerated 1000 3,000 3.00
13 Brick - pavior 2000 6,000 3.00
14 Brick - reinforced 1920 5,760 3.00
15 Cement 1860 10,230 5.50
16 Cement mortar 1860 2,474 1.33
17 Cement plaster 1600 2,128 1.33
18 Cement Plaster, sand aggregate 1860 2,474 1.33
19 Cement Screed 2100 2,793 1.33
20 Gypsum 1200 2,160 1.80
21 Gypsum Plaster 1120 2,016 1.80
22 Lime Plaster 1600 2,880 1.80
23 Plaster 1300 2,340 1.80
24 Plaster, sand aggregate 1680 3,024 1.80
25 Screed 1200 2,160 1.80
Concrete blocks - Slab Filler Hollow
26 Concrete blocks (Hourdi) 14 cm 1790 1,289 0.72
Concrete blocks - Slab Filler Hollow
27 Concrete blocks (Hourdi) 18 cm 1790 1,289 0.72
Concrete blocks - Slab Filler Hollow
28 Concrete blocks (Hourdi) 22 cm 1790 1,289 0.72
Concrete blocks - Slab Filler Hollow
29 Concrete blocks (Hourdi) 24 cm 1790 1,289 0.72
Concrete blocks - Slab Filler Hollow
30 Concrete blocks (Hourdi) 32 cm 1790 1,289 0.72
31 Concrete, cast - reinforced concrete 2400 4,608 1.92
32 Concrete, cast - cellular, 480kg/m3 480 480 1.00
33 Concrete, cast - cellular, 700kg/m3 700 700 1.00
34 Concrete, cast - dense 2200 2,200 1.00
35 Concrete, cast - compacted, 2400 2,400 1.00
36 Concrete, cast - precast concrete 2100 4,893 533
(dense)
37 Concrete, cast - cast concrete 2000 2,000 1.00
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Database of Floor/Roof Construction Materials

No. e Density Embodied Embodied
(kg/m3) | energy (MJ/m3) | energy (MJ/kg)
38 Concrete, cast - compacted 2500 2,500 1.00
39 Concrete, cast - foamed, 400kg/m3 400 400 1.00
40 Concrete, cast - foamed, 700kg/m3 700 700 1.00
41 Concrete, cast - glass reinforced 1950 1,950 1.00
42 Glass - general 2500 37,500 15.00
43 Glass - cellular sheet 2300 34,500 15.00
44 Insulation - expanded polystyrene 55 2215 88.60
(EPS)

45 | Insulation - extruded polystyrene (XPS) 25 2,215 88.60
46 Insulation - polyisocyanate 45 4,590 102.00
47 Insulation - polyurethane 30 3,060 102.00
48 Insulation - polyvinylchloride 37 2,856 77.20
49 Insulation - rock wool 100 1,680 16.80
50 Insulation - mineral wool 140 2,324 16.60
51 Loose fill/powders - floor/roof screed 1200 1,596 1.33
52 Loose fill/powders - gravel 1840 153 0.08
53 | Loose fill/powders - roof gravel or slag 880 73 0.08
54 Loose fill/powders - sand 2240 181 0.08
55 Loose fill/powders - white dry render 1300 105 0.08
56 Miscellaneous - vinyl floor covering 1200 78,768 65.64
57 Miscellaneous - wood blocks 650 6,500 10.00
58 Miscellaneous - aluminum cladding 7680 1,190,400 155.00
59 Miscellaneous - Linoleum 1200 30,000 25.00
60 | Miscellaneous - Polyvinylchloride (PVC) 1380 106,536 77.20
61 Soil - earth, common 1460 657 0.45
62 Soil - earth, gravel-based 2050 923 0.45
63 Stone - basalt 2880 31,680 11.00
64 Stone - gneiss 2880 31,680 11.00
65 Stone - granite 2880 31,680 11.00
66 Stone - granite, red 2650 29,150 11.00
67 Stone - limestone 2600 3,900 1.50
68 Stone - marble 2800 5,600 2.00
69 Stone - sandstone 2600 2,600 1.00
70 Tiles - brick tiles 1890 5,670 3.00
71 Tiles - ceramic tiles 2000 24,000 12.00
72 Tiles - ceramic tiles, glazed 2500 30,000 12.00
73 Tiles - ceramic floor tiles 1700 20,400 12.00
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Database of Floor/Roof Construction Materials

No. e Density Embodied Embodied
(kg/m3) | energy (MJ/m3) | energy (MJ/kg)
74 Tiles - clay tiles 1900 12,350 6.50
75 Tiles - concrete tiles 2100 2,100 1.00
76 Tiles - plaster ceiling tiles 1120 7,560 6.75
77 Tiles - PVC tiles 1200 82,320 68.60
78 Tiles - roof tile 1900 2,660 1.40
79 Tiles - Rubber tiles 1600 145,600 91.00
80 Tiles - sandstone tiles 2000 2,000 1.00
81 Tiles - terracotta tile 1700 5,100 3.00
82 Wood - Maple, Oak and similar 720 7,488 10.40
hardwoods
83 Wood - Fir, Pine 510 5,100 10.00
84 Wood - hardwood 800 8,320 10.40
85 Wood - chipboard 430 4,730 11.00
86 Wood - flooring blocks 650 6,175 9.50
87 Wood - hardboard 1000 16,000 16.00
88 Wood - particle board 1000 14,500 14.50
89 Wood - plywood 700 10,500 15.00
90 Wood - softboard 250 1,850 7.40

Database of Window Materials

No. Description Embodied energy (MJ/m?)

1 Glass - Single glass 191.00

2 Glass - Double glass 382.00

3 Glass - Triple glass 573.00

4 No Frame 0.00

5 Aluminum Frame 3,500.00

6 Steel Frame 572.00

7 Timber Frame 169.00

8 UPVC Frame 1,340.00

9 Aluminum clad timber Frame 570.00

8.2.3.5 Special Requirements
None
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8.2.3.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:
Table 8.2.3-1. Required Submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Project Specifications e The Project Specifications should (1) include the
requirement to select materials with low embodied energy,
and (2) specify the required reduction percentage in
embodied energy over the baseline.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Bill of Quantities e The Bill of Quantities should (1) include all the construction
materials considered in this criterion and (2) the volume
calculations of each material.

Existing Building
N/A °
Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

8.2.3.7 Score Allocation

The score for this criterion is determined based on the reduction percentage in embodied
energy of all considered building materials compared with the baseline. The reduction
percentage is calculated using the following formula:

L . Total Baseline Materials Embodied Energy — Total Proposed Materials Embodied Energy
Percentage Reduction in Embodied Energy =

Total Baseline Materials Embodied Energy

In order to determine the criterion score, the following formula is applied:
Criterion Score = F4

Where:
e F;is determined as follows:

Page 213 of 679



—

—=—— GREEN BUILDING LGBC

A R Z RATING SYSTEM e e

If the Reduction Percentage in Embodied Energy >20%, F, =1

If the Reduction Percentage in Embodied Energy < 20%,

F, = Percentage Reduction in Embodied Energy
1=
0.2

A project earns a score of 100% if the reduction percentage in embodied energy compared with

the baseline is at least 20%.
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8.2.4 Ma-2.4: Materials’ Durability and Maintenance

8.2.4.1 Criterion Reference and Title
Ma-2.4: Materials’ Durability and Maintenance

8.2.4.2 Criterion Type
Optional

8.2.4.3 Intent

To reduce the environmental impacts associated with building materials maintenance
through selecting durable materials and implementing measures to protect building
vulnerable components, thereby reducing the demand for raw materials.

8.2.4.4 General Requirements

Durability is a key factor to consider when assessing the environmental impact associated
with the selection of building materials. Selecting a material with low initial environmental
impact, which must be replaced frequently (short life), may have a greater overall impact
compared to a durable long-life material with higher initial environmental impacts. High
maintenance materials requiring frequent maintenance may also have higher overall
environmental impact compared to low maintenance materials. Properly considering
durability at the project design stage will ensure that premature materials and system failure
are avoided, and the environmental impacts associated with materials’ maintenance and
replacement are minimized.

The steps to follow when assessing the materials’ durability and maintenance requirements:

e Identify the environmental conditions which materials will be exposed to.

e Assess the effect of these conditions on building materials’ durability.

e Ensure that the proposed materials are suitable for the operating conditions.

e Assess the maintenance requirements for the proposed materials, and make sure that
low maintenance materials are selected.

e Explore additional measures, which can protect building materials and expand their
service life.

Potential measures to improve durability, and to increase building service life include
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Protecting the vulnerable parts of the building (i.e., bollards/barriers in vehicle
circulation areas, protection rails on walls, kick plates on doors, heavy-duty floor
finishes in high circulation areas, etc.)

Waterproofing the building envelope and protecting it from leakage (i.e., proper roof
sloping and drainage, roof waterproofing, heavy-duty waterproof finishes for exterior

walls, etc.)

¢ Installing a drainage system for the building foundation and the retaining walls

e Installing UV and high temperature-resistant building envelope finishes

e Providing an ease of access and maintenance to building elements (i.e., maintenance

program, access platforms)

e Protecting the building from pests and insects (i.e., proper waste disposal, insect

screens on building openings, etc.)

e Protecting the building from unwanted vegetation growth and damage (i.e., root

barriers, etc.)

e Protecting the building from other contaminants, which may affect building durability.

The score for this criterion is determined based on the compliance with the building durability

measures.

8.2.4.5 Special Requirements

None

8.2.4.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 8.2.4-1. Required Submittals

Submittal Name

Criterion Narrative

Design Drawings

Project Specifications

New Building in Design Phase

Submittal Description

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

o The Design Drawings should include the proposed design
features, which improve building maintenance and
materials’ durability.

e The Project Specifications should include the requirement to
select materials, which meet the durability requirements.

Material Durability and
Maintenance Plan

e The Materials’ Durability and Maintenance Plan should
include an assessment of the building’s environmental
conditions and their potential impact on building materials,
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Submittal Name

to increase the building service life.

New Building in Construction Phase

Criterion Narrative

As-built Drawings e The As-built Drawings should include the implemented
features, which improve building maintenance and

Manufacturer e The Manufacturer Materials’ Datasheets should be provided

Datasheets for all the installed products, which prove building

requirements of this criterion.

materials’ durability.

maintenance and materials’ durability.

Existing Building

N/A

Submittal Description

along with the proposed measures and maintenance
procedures required to improve the materials durability and

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.

8.2.4.7 Score Allocation
Weight factors are applied to each requirement as follows:

Measures to Improve Durability and Increase Building Service Life

No. | Measure Description Weight Factor (WF)

Protection of vulnerable parts of the building (i.e.,
bollards/barriers in vehicle circulation areas, protection rails

1 . . . WF; 1
on walls, kick plates on doors, heavy-duty floor finishes in
high circulation areas, etc.)
Building envelope waterproofing and leakage protection (i.e.,

2 | proper roof sloping and drainage, roof waterproofing, use of WF; 1
heavy-duty waterproof finishes for exterior walls, etc.)

3 | Drainage system for building foundation and retaining walls WF3 1
Ultra-violet radiations (UV) and high temperature-resistant

4 - . WF4 1
building envelope finishes

5 Ease of access and maintenance to building elements (i.e., WE 1
maintenance program, access platforms) °

Page 217 of 679




U]

e

—=— GREEN BUILDING LGBC
AR Z RATING SYSTEM

N

Building Rating System ol peaslla il lid | ulae

6 Protection against pests and insects (i.e., proper waste WE 1
disposal, insect screens on building openings, etc.) °

; Protection against unwanted vegetation growth and damage WE 1
(i.e., root barriers, etc.) 7
Protection against other contaminants, which may affect

8 g1 - WFs 1
building durability.

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following
formula is applied:

Criterion Score = 100 = F; * Weighted Average Score

Where:
e Fiis calculated using the following formula:
If the project provided a building durability and maintenance plan, F; =1
If the project did not provide a building durability and maintenance plan, F;, =0

The weighted average score for compliance with the requirements is calculated using the
following formula:

. Y. Weight Factors of compliant reuirements
Weighted Average Score =

Y. Weight Factors of all requirements

A project earns a score of 100% for this criterion by providing a building durability and
maintenance plan, and implementing all the measures required by this criterion.
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8.2.5 Ma-2.5: Materials’ Reuse

8.2.5.1 Criterion Reference and Title
Ma-2.5: Materials’ Reuse

8.2.5.2 Criterion Type
Optional

8.2.5.3 Intent
To encourage reuse of building materials, thereby reducing the demand for raw materials and
the environmental impacts associated with the extraction and processing of materials.

8.2.5.4 General Requirements

The use of salvaged, refurbished or reused materials would reduce the demand for virgin
materials, and would also reduce the environmental impacts associated with the production
process. It also diverts materials from construction waste streams.

Opportunities to incorporate salvaged materials into the building design should be identified
during the design stage. Only materials used in the following building construction elements
are considered in the calculations for this criterion:

External walls

e Internal walls
e Floorslabs

e Roof

e Windows.

The score for this criterion is determined based on the percentage of reused materials by
volume.

8.2.5.5 Special Requirements
None

8.2.5.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process:
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Table 8.2.5-1. Required Submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Project Specifications e The Project Specifications should (1) include the
requirement to incorporate reused materials, and (2) specify
their percentage by volume.

New Building in Construction Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Bill of Quantities e The Bill of Quantities should include (1) all the construction
materials considered in this criterion, and (2) the volume
calculations for the reused materials.

Letters from Suppliers e The Letters from Suppliers should state the source of the
reused materials.

Existing Building

N/A °

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

8.2.5.7 Score Allocation
The score for this criterion is determined based on the percentage of reused materials by
volume. In order to determine the criterion score, the following formula is applied:

Criterion Score = F;

Where:
e F;is determined as follows:
If the Percentage of Reused Materials by Volume >220%, F, =1
If the Percentage of Reused Materials by Volume < 20%,

F = Percentage of Reused Materials by Volume
1=
0.2

A project earns a score of 100% if the percentage of reused materials by volume is at least 20%.
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8.2.6 Ma-2.6: Certified Sustainable Materials

8.2.6.1 Criterion Reference and Title
Ma-2.6: Certified Sustainable Materials

8.2.6.2 Criterion Type
Optional

8.2.6.3 Intent
To reduce the environmental impacts associated with building materials by selecting certified
sustainable materials.

8.2.6.4 General Requirements
Several certification schemes have been established in order to evaluate the sustainable
aspects of construction materials in an objective manner. Independent or third party
assessment ensures that green claims are measurable, and that products and services meet
performance standards, and are appropriate for their intended use. This is important for both,
the specifier who needs to fulfil a sustainability brief, and for the supplier who wants to
demonstrate green credentials.
Hereunder is a list of certification schemes covering wood products:

e FSC (Forest Stewardship Council)

e PEFC (Program for the Endorsement of Forest Certification)

e SFI (Sustainable Forestry Initiative)

e MTCS (Malaysian Timber Certification Scheme)

e (CSA-SFM (Canadian Standards Association — Sustainable Forest Management)

e Others.

The aforementioned certification schemes are designed to verify and confirm that wood
products are sourced from responsibly managed forests, which provide environmental, social
and economic benefits.

The score for this criterion is determined based on the percentage of the wood materials
certified under a sustainable forest management scheme by volume.

8.2.6.5 Special Requirements
None
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Table 8.2.6-1. Required Submittals

Submittal Name

Criterion Narrative

New Building in Design Phase

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Submittal Description

Project Specifications

Criterion Narrative

e The Project Specifications should (1) include the
requirement to select certified sustainable materials, and (2)
specify their percentage by volume.

New Building in Construction Phase
e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Bill of Quantities

Materials’ Certificates

Existing Building
N/A

e The Bill of Quantities should include (1) all the materials
considered in this criterion and (2) the volume calculations

of each material.

e Sustainability certificates should be presented for all
materials claiming compliance with this criterion.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

8.2.6.7 Score Allocation

The score for this criterion is determined based on the percentage by volume of the wood

materials, which are certified under a sustainable forest management scheme. In order to

determine the criterion score, the following formula is applied:

Where:

Criterion Score = F4

e Fiis determined as follows:

If the percentage of Certified Sustainable Materials by Volume 290%, F, =1
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If the percentage of Certified Sustainable Materials by Volume < 90%,
F, = Percentage of Certified Sustainable Materials by Volume
1=
0.9

A project earns a score of 100% if the percentage of certified sustainable materials by volume
is at least 90%.
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8.3 Family: Management and Operations
8.3.1 Ma-3.1: Recycling

8.3.1.1 Criterion Reference and Title
Ma-3.1: Recycling

8.3.1.2 Criterion Type
Optional

8.3.1.3 Intent

To segregate the building waste and channel it to recycling facilities to recover potentially
useful material and reduce the use of fresh raw material. On a broader view, to implement a
well-defined Waste Management Policy (WMP) addressing the consumption of materials,
which go in and out of the Facility during its lifecycle.

8.3.1.4 General Requirements
Develop a Recycling Policy or a Waste Management Policy, which demonstrates top
management commitment for Recycling in the Facility. The Policy shall be approved by the
head of the organization, such as the CEQ, the General Manager, or the Owner’s Association
signatory (Residential Sector). The Recycling or Waste Management Policy shall indicate top
management commitment to waste recycling in a Mission Statement, and shall require the
applicant to do the following:
o Have a Recycling or Waste Management Plan
o Address spreading awareness among all occupants
o Designate a Recycling or Waste Management Champion in charge of implementing a
recycling or Waste Management Plan
o Require the measurement of Key Performance Indicators (KPIs) to evaluate and
validate that the desired targets are achieved.

The Policy shall have the following sections:

Waste Management Plan

A Waste Management Plan addresses the 3 pillars of waste management or 3Rs: Reduce,
Reuse, and Recycle.

Develop a Waste Management Plan honoring the intent of this criterion. Include awareness
campaigns, evaluation of performance, and improvements.
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To serve the purpose of this criterion, the Waste Management Plan shall identify (as a
minimum)
e The basic waste streams at the facility, such as
General Waste

o Paper
o Cardboard
o Glass

o Plastic

e All other waste streams, which can be recycled, such as
Food Waste

Metals (Tin, Aluminum, And Steel Cans)

Bulbs and Lamps

Fabric Textile and Furniture

Tires

Steel

Glass Panes

Composting

o O 0O 0o O 0O O O

Equipment Lubricants
o Cooking Qil.
e Applicable recycle bins marked for various streams
e Storage areas as categorized in the Waste Management Plan for all waste streams with
the access requirements to them.

Mission Statement

Develop a Mission Statement, which includes/states measurable initiatives to demonstrate a
commitment to waste-recycling, and to educate building tenants on waste-recycling.

Nominated Recycling or Waste Management Champion
The Facility shall have a nominated Recycling or Waste Management Champion to implement

the Waste Management Plan and its initiatives.

e The champion is either an employee of the Facility, a resident of the Facility
(Residential Sector) or otherwise subcontracted. He should report to the head of the
Applicant’s organization or the Owners’ Association (Residential Sector).

e He can either be a dedicated manager or officer, or a staff member who takes on this
role in addition to other roles in the Facility.

e The job requirements should include the following minimum tasks:

o Enforce the Waste Management Policy
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Raise awareness

Measure KPIs and achieve the recycling targets

Ensure the execution of the Applicant’s initiatives as indicated in the Mission
Statement.

e The champion shall be a qualified individual or entity, who is certified from an industry
recognized certification body in sustainability, environmental health and safety, or in
Facility management, with a minimum of 6 years of experience.

Measurement of KPIs

The Facility shall have a methodology to monitor waste recycling per waste stream. For
example, the measurement of the percentage by weight of recycled paper versus the total
paper consumption at the Facility.

The Facility shall set targets for waste recycling to be met on a yearly basis. These targets shall
tackle the weaknesses in the waste management plan and develop improvements or changes.
Demonstrate the effectiveness of the waste management plan in recycling through KPlIs:

New Building
Make a prior binding commitment to submit necessary records for three consecutive
years, starting no later than the date of applying for certification.

Existing Building

Provide necessary records for three consecutive years, which could be either pre or

post certification years, the past three years in the case of existing buildings, if

available, or any combination of past and future years provided they are consecutive.
In case of a post-certification record submittal, a prior binding commitment is required.

Comply with the following additional requirements

Segregation of waste streams
Visible recycle bins or containers shall be provided for general use allowing for the separation
of the following applicable waste streams:

e General waste (Trash)

e Paper and cardboard

e Glass and plastic
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These recycle bins or storage containers must be clearly marked by stream and associated
with a different color each: i.e., black for general waste, green for paper and cardboard, and
blue for glass and plastic.

Recycle Bins must be coupled/tripled as necessary, and must be evenly distributed
throughout the public areas for general public use.

Dedicated Waste Storage Area
A dedicated and sufficiently-sized area for the storage of various waste streams shall be made
available.

Separation of waste streams must be provided within the storage area. The storage area must
be sized to accommodate large storage containers for the various streams for at least one
collection cycle. The calculations, which are used to demonstrate that the provided area is
adequately-sized to handle the recyclable waste streams, must be based on

e The rate of waste generation by building

e The collection frequency for each waste stream

e The number of building occupants and estimated visitors

e The number of waste streams.

It is acceptable to provide more than one dedicated storage area to provide the total
appropriate waste storage space for the building. However, all dedicated storage areas must
meet the criteria hereunder.
The waste storage area(s) shall be

e Allocated an easy access for waste collection within the parameters of the best

practice requirements developed by the waste collection party

e Allocated a car park designated for the recyclables’ transportation vehicle

e Designed/refurbished respecting the building fire safety strategy

e Provided with:

A non-slip floor surface

Adequate ventilation to reduce any potential odor generation

Large entrance doors to cater for the easy extraction of the collection bins to the
transportation vehicle — the doors shall be lockable, fire-rated for 2 hours and
equipped with door closers.

A sloped floor to a central foul drain for bin washing run-offs

Access control to nominated personnel only
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o Appropriate signage, placed above and on bins indicating the correct use of each

stream.

Memorandum of Understanding:

Establish memoranda of understanding with qualified and licensed service providers for

recyclables.

8.3.1.5 Special Requirements

None

8.3.1.6 Required Submittals

Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 8.3.1-1. Required Submittals

Submittal Name

Criterion Narrative

New Building in Design Phase

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the

Submittal Description

requirements of this criterion.

Recycling or Waste
Management Policy

e Asimple outline of the Recycling or Waste Management
Policy should include one or more of the following:

o

O
O
@)

The Mission Statement

The Waste Management Plan

The measurement of KPIs

The job description of the waste reduction or waste
management champion

Drawings

Criterion Narrative

e The Architectural/MEP Drawings should highlight all the
relevant areas referenced by the waste management plan

(e.g., location and types of waste bins, location and features

of the dedicated waste storage area, etc.).

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the

New Building in Construction Phase

requirements of this criterion.

Recycling or Waste
Management Policy

e The Recycling or Waste Management Policy should include

one or more of the following:

(@]

The Mission Statement
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Submittal Name Submittal Description

o The Waste Management Plan

o The measurement of KPIs

o The job description of the waste reduction or waste
management champion

Drawings e The Architectural/MEP drawings should highlight all the
relevant areas referenced by the Waste Management Plan
(e.g., location and types of waste bins, location and features
of the dedicated waste storage area, etc.).

MOUs e The memoranda of understanding with qualified and
licensed service providers to collect and recycle the
different waste streams should be provided.

Name and e The name and the qualifications of the recycling or waste
Qualifications of the management champion should be provided.

Recycling or Waste
Management Champion

Evaluation reports of e The Evaluation Reports should include the monitoring and
Recycling KPIs measurement of KPIs for waste streams. A prior binding
commitment is required if the submitted KPls are for the
three consecutive post-certification years.

Existing Building

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Recycling or Waste e The Recycling or Waste Management Policy includes one or

Management Policy more of the following:

o The Mission Statement

o The Waste Management Plan

o The measurement of KPIs

o The job description of the waste reduction or waste
management champion

Drawings e The Architectural/MEP Drawings should highlight all the
relevant areas referenced by the Waste Management Plan
(e.g., location and types of waste bins, location and features
of the dedicated waste storage area, etc.).

MOUs e The memoranda of understanding with qualified and
licensed service providers to collect and recycle the
different waste streams should be provided.

Name and e The name and the qualifications of the recycling or waste
Qualifications of the management champion should be provided.
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Submittal Name

Recycling or Waste
Management Champion

Submittal Description

e Evaluation Reports of
Recycling KPls

e The Evaluation Reports should include the monitoring and
measurement of KPIs for waste streams. A prior binding
commitment to provide the KPIs for the balance of the
required three consecutive years is required.

Evaluation Reports of
Recycling Targets

changes

e The evaluation reports shall
o Evaluate the KPIs in the Waste Management Plan by
tackling areas of improvements or areas with needed

o Include the status of the targets indicated in the Mission
Statement

o Demonstrate the achievement of this target, or prove
that the target is on track.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.

8.3.1.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements'

sections).
Table 8.3.1-2. Factors and Weight Factors for Each Parameter
Weight
Parameter Factor
Parameter . Status Factor
No (i) “F” e
WF;
Does the Facility have a Recycling Policy? 1 Yes / No 1/0 2
Does the Policy include a Mission
. 2 Yes / No 1/0 2
Statement with targets to be met?
Does the Policy require a nominated
) ] 3 Yes / No 1/0 2
recycling champion?
Does the Facility have two waste bins per
office desk, and a separate waste bin for
4 Yes / No 1/0 2

paper, plastic, and general waste per
public spaces?
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Parameter Factor
Parameter . Status e Factor
No (i) Fi .
WF;

Does the Facility have dedicated waste
5 Yes / No 1/0 2
storage areas?

Does the Facility have contracts or
nominated service providers for the
following recyclables?

Paper and Cardboard 6 Yes / No 1/0 1
Metals: Tin, Aluminum, and Steel Cans 7 Yes / No 0/0 2
Rigid Plastics and Bottles 8 Yes / No 1/0 1
Glass Bottles and Jars 9 Yes / No 1/0 1
Bulbs and Lamps 10 Yes / No 0/0 2
Fabric, Textile, and Furniture 11 Yes / No 0/0 2
Tires 12 Yes / No 0/0 2
Steel 13 Yes / No 1/0 1
Glass Panes 14 Yes / No 1/0 2
Composting 15 Yes / No 1/0 2
Equipment Lubricants and Cooking Oil 16 Yes / No 1/0 2

In order to determine the criterion score, the following formula is applied:

12, (F; x WF)
2 WF;

Criterion Score = 100 x [

A project earns a score of 100% by complying with each of the aforementioned requirements.
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8.3.2 Ma-3.2: Waste Reduction

8.3.2.1 Criterion Reference and Title
Ma-3.2 Waste Reduction

8.3.2.2 Criterion Type
Optional

8.3.2.3 Intent

To implement a well-defined waste reduction methodology addressing the consumption of
material at the Facility during its lifecycle. To reduce the use of fresh new material. On a
broader view, to implement a well-defined Waste Management Policy (WMP) addressing the
consumption of materials, which go in and out of the Facility during its lifecycle.

8.3.2.4 General Requirements

Develop a Waste Reduction Policy or a Waste Management Policy, which demonstrates the

top management’s commitment to waste reduction in the Facility. The Policy shall be

approved by the head of the organization, such as the CEO, the General Manager, or the

Owner’s Association signatory (Residential Sector). The Waste Reduction or Waste

Management Policy shall require from (1) top management to commit to reducing waste in a

Mission Statement, and (2) the Applicant to commit to

o Having a Waste Reduction or Waste Management Plan

o Spreading awareness among all the occupants

o Designating a Waste Reduction or Waste Management Champion in charge of
implementing a Recycling or Waste Management Plan

o Requiring the measurement of Key Performance Indicators (KPls) in order to evaluate and
validate the achievement of the desired targets.

The Policy shall have the following sections:

The Waste Management Plan

Develop a Waste Management Plan, which

e Addresses the 3 pillars of waste management (3Rs): Reduce, Reuse, and Recycle
e Honors the intent of this criterion

e Includes awareness campaigns, evaluation of performance, and improvements.

To serve the purpose of this criterion, the Waste Management Plan shall
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Identify the different waste streams at The Facility

Implement methodologies to reduce the consumption of material, where possible

Implement methodologies to reuse material instead of directing it for disposal.

Implement various approaches to

Limit paper consumption:

o Restrain the use of hardcopy mail, receipts, magazines, etc.
o Encourage printing, only when necessary.

Use duplex printing and copying, if needed.

Optimize organizational processes to reduce printing.

O O O

Automate processes to eliminate printing.
o Reuse envelopes, binders, and folders.
Use Non-disposables:
o Encourage the use of reusable mugs, cups, cutlery, and bottles.
o Encourage the use of reusable shopping bags and food containers.
Act responsibly:
o Ship goods directly to the point of use to reduce packaging material due to multiple
shipping.
o Buysecond-hand items and donate the unwanted items.

Mission Statement

Develop a Mission Statement, which states measurable initiatives (1) to demonstrate a
commitment to waste reduction, and (2) to educate building tenants to reduce waste
generation.

Nominated Waste Reduction or Waste Management Champion
The Facility shall have a nominated Waste Reduction or Waste Management Champion to

implement the Waste Management Plan and its initiatives.

e The Champion is either an employee of the Facility, a resident of the Facility (Residential
Sector) or otherwise subcontracted. He should report to the head of the Applicant’s
organization or the Owners’ Association (Residential Sector).

e He can either be a dedicated manager or officer or a staff member who takes on this role
in addition to other roles in the Facility.

e The job requirements should include the following minimum tasks:

o Enforcing the Waste Reduction Policy
o Raising awareness
o Measuring KPIs and achieving the waste reduction planned targets
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o Ensuring the execution of the Applicant’s initiatives as indicated in the Mission
Statement.

e The Champion shall be a qualified individual or entity, who is certified from an industry
recognized certification body in sustainability, environmental health and safety, or in
Facility management, with a minimum of 6 years of experience.

Measurement of KPIs

The Facility shall have a methodology for the measurement of Waste Reduction Key
Performance Indicators (KPIs). One example would be to measure the Waste Reduction Rates
month-on-month.

The Facility shall set targets for waste reduction rate on a yearly basis. These targets shall
tackle the weaknesses in the Waste Management Plan and shall develop necessary
improvements or changes.

Demonstrate the effectiveness of the Waste Management Plan in waste reduction through
KPIs:

New Building
Make a commitment to submit necessary records for three consecutive years, starting
no later than the date of applying for certification.

Existing Building

Provide necessary records for three consecutive years, which could be either pre or
post certification years, the past three years in the case of existing buildings, if
available, or any combination of past and future years provided they are consecutive.
In case of a post-certification record submittal, a prior binding commitment is
required.

8.3.2.5 Special Requirements
None

8.3.2.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process:
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Table 8.3.2-1. Required Submittals

Submittal Name

New Building in Design P

Submittal Description

hase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Waste Reduction or
Waste Management
Policy

e Asimple outline of the Waste Reduction or Waste
Management Policy should include one or more of the
following:

o The Mission Statement

o The Waste Management Plan

o The measurement of the KPIs

o The job description of the Waste Reduction or Waste
Management Champion.

New Building in Construction Phase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Waste Reduction or
Waste Management

e The Waste Reduction or Waste Management Policy should
include one or more of the following:
o The Mission Statement

Policy
o The Waste Management Plan
o The measurement of the KPIs
o The job description of the waste reduction or Waste
Management Champion
Name and e The name and the qualifications of the Waste Reduction or

Qualifications of the
Waste Reduction
Champion

Waste Management Champion should be provided.

Evaluation Reports of
Waste Reduction KPls

Existing Building

Criterion Narrative

e The Evaluation Reports shall monitor and measure the KPIs
for waste reduction. A prior binding commitment to provide
the KPIs for the three consecutive post-certification years is
required.

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.
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Submittal Name

Waste Reduction or
Waste Management

Submittal Description

Waste Reduction or Waste Management Policy, which
includes one or more of the following:

o The Mission Statement

o The Waste Management Plan

o The Measurement of KPIs

o The job description of the waste reduction or Waste
Management Champion

Name and e The name and the qualifications of the Waste Reduction or

Waste Management Champion should be provided.

Policy

Qualifications of the
Waste Reduction
Champion

Evaluation Reports of e The Evaluation Reports of waste reduction should include
Waste Reduction KPIs the monitoring and the measurement of KPIs for waste
reduction. A prior binding commitment to provide the KPls
for the balance of the required three consecutive years is

necessary.
Evaluation Report of e Evaluate the KPIs, which tackle areas of improvements or
Waste Reduction changes needed in the Waste Management Plan.
Targets e Submit the Evaluation Reports on the status of the targets

indicated in the Mission Statement.
e Demonstrate the achievement of this target, or prove that
the target is on track.
Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.

8.3.2.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements’
sections).
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Table 8.3.2-2. Factors and Weight Factors for Each Parameter

Weight
Parameter Factor
Parameter . Status Factor
No (i) “F”
”WFi"
Does the Facility have a Policy for Waste
. 1 Yes / No 1/0 1
Reduction?
Does the Policy include a Mission
) 2 Yes / No 0/0 1
Statement with targets to be met?
Does the Policy require a nominated
) 3 Yes / No 1/0 1
Champion?
Does the Policy prioritize the purchase of
. e . p‘ 4 Yes / No 1/0 1
reusable items over single use items?
Does the Facility have procedures,
which include the following waste
reduction approaches?
Duplex printing 5 Yes / No 1/0
Process optimization to reduce printing 6 Yes / No 1/0
Automation towards a paperless
) Pap 7 Yes / No 1/0 1
environment
Reuse of envelopes, binders, folders 8 Yes / No 1/0 1
Use of non-disposable cups and cutlery,
P P y 9 Yes / No 1/0 1
etc.
Use of reusable items for food storage 10 Yes / No 1/0 1
Shipment to the point of use 11 Yes / No 1/0 1
Reduction of the use of packagin
) P ging 12 Yes / No 1/0 1
materials

In order to determine the criterion score, the following formula is applied:

Criterion Score = 100 [

i21(Fi * WF)

12, WF;

A project earns a score of 100% by complying to each of the aforementioned requirements.
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8.3.3 Ma-3.3: Awareness of Waste Management

8.3.3.1 Criterion Reference and Title
Ma-3.3 Awareness of Waste Management

8.3.3.2 Criterion Type
Optional

8.3.3.3 Intent

To conduct well-defined awareness campaigns for Waste Management. To implement the
Waste Management Plan respecting the 3 pillars (3Rs) Reduce, Reuse and Recycle, through
regular awareness campaigns.

8.3.3.4 General Requirements

Conduct awareness campaigns for waste management to communicate the Waste
Management Policy and the 3 pillars (3Rs) for waste management: Reduce, Reuse and
Recycle.

In carrying out awareness campaigns

e Ensure continuity, consistency, complementarity and clarity of all the communications
and keep well-defined objectives

e Create clear occupant-centered messages when tackling key challenges

e Ensure efficient delivery through the integration of different communication tools and
clear lines of responsibility.

The Elements of Waste Management Awareness

The Mission Statement

Set the awareness campaign mission, objectives and key challenges through effective
communication. The best-practice in these awareness-raising campaigns is to effectively
encourage waste reduction, reuse and recycling behavior to become a daily norm.

The Awareness Campaign Plan

The Awareness Campaign Plan shall address the annual activities for waste reduction, reuse

and recycle. It shall be designed with the intent to achieve the mission objectives by improving
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the effectiveness of communication, and by involving building occupants /tenants in

awareness activities.

The following should be considered as a minimum:

e Conduct at least one awareness campaign per year making use of different marketing
tools i.e., emails, posters, banners, social media coverage, events, door-to-door, and
through awareness activities.

e Identify the roles and responsibility of the Facility occupants’ in delivering and reviewing
the Waste Management Plan through recurrent awareness campaigns.

e Implement a reward system to raise the tenants’ awareness and keep them engaged. For
example, use smart plastic bottle recycling containers, which can identify the quantity,
which was deposited, the person who made the deposit, and connect it to redemptions
or discounts.

e |dentify a well-designed signage system to encourage building tenants to practice waste
management as a lifestyle.

Awareness Activities

During the awareness campaigns, several awareness activities shall be carried out, such as,
but not limited to:
e Activity (1) - Branding / Promotional themes
Objective: To better acquaint the Facility occupants with waste management, and to
introduce linking programs and initiatives.

e Activity (2) - Marketing and promotions
Objective: To offer tangible proof that recycling does work by showcasing products made
from recycled material.

e Activity (3) -Listing popular recyclable products
Objective: To highlight which products and materials are recyclable.

e Activity (4)- Setting a community-based volunteer program
Objectives: To spur people into thinking about waste reduction, and to show them how
easy it is to participate in recycling.
To Train volunteer tenants to initiate face-to-face communication within their community
and to raise awareness about the benefits of recycling.
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e Activity (5)- Using celebrity branding or celebrity endorsement
Objective: To communicate key messages using a celebrity's fame or social status to raise
awareness about waste management. A public figure resident in the facility can promote
the 3Rs by delivering positive and encouraging messages through talk shows, social media
platforms and word-of-mouth.

e Activity (6) - Creating a website or social media presence
Objective: To provide links to the service providers’ websites or social media platforms by
setting up a central website or social media platform linked to the promotional
themes/branding. This electronic presence is more far-reaching.

Awareness Budget
The Facility shall have an approved five-year budget for Waste Management Awareness
campaigns. The approved budget should enclose an associated detailed list of the planned

events, a timeline indicating their occurrence and their frequency, and the required total
budget per annum.

Occupant Feedback

The project team has to conduct one survey per annum to solicit the building occupants’
feedback. The occupants’ opinion regarding the waste management plan and the awareness
campaigns could serve to make evaluations and improvements.

The occupants’ feedback for the past three years, if saved, provides statistical data to improve
the annual survey and to keep track of the occupants’ engagement rate.

Provide the number of occupants who shared their feedback in the past 3 years.

For Existing Buildings, the Facility shall achieve an additional score based on the level of the
occupants’ participation. This measures the involvement of the occupants in waste
management and reflects the effect of the efforts of the Facility to foster awareness among
its occupants.

8.3.3.5 Special Requirements
None

8.3.3.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process:
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Table 8.3.3-1. Required Submittals

Submittal Name

New Building in Design P

Submittal Description

hase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Agendas of Waste
Management
Awareness Campaigns

e Outline of Awareness Campaigns elements
o The Mission Statement
o The Awareness Campaign Plans
o The Awareness Activities

5-year Budget Plan for
Awareness Campaigns

e The five-year plan for waste management awareness
campaigns should enclose a list of the planned events, and
the total budget per annum.

Outline of
Questionnaires for
Water Conservation

e An outline of the questionnaires which solicit the
occupants’ feedback regarding current waste management
measures, challenges and opportunities should be provided.

New Building in Construction Phase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Agendas of Waste
Management
Awareness Campaigns

e The Agendas of Awareness Campaigns should indicate the
following elements:
o The Mission Statement
o The Awareness Campaign Plans
o The Awareness Activities

Attendance Sheets of
Waste Management
Awareness Campaigns

e The Attendance sheets of the Waste Management
Awareness Campaigns should list all the managers and all
the members of the maintenance team, who attended and
when.

The Facility
Organization Chart

e The Organization Chart of the Facility or of the Owners’
Association should be submitted.

Documented Incentive
System

e The document, which describes the incentive system,
should be included.

Five-year Budget Plan
for Awareness
Campaigns

e The five-year plan for waste management awareness
campaigns should enclose a list of the planned events, and
the total budget per annum.
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Submittal Name Submittal Description
Outline of e An outline of the questionnaires, which solicit the
Questionnaires for occupants’ feedback on the current waste management
Waste Management measures, challenges and opportunities, should be
provided.
Existing Building
Criterion Narrative e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Agendas of Waste e The Agendas of Awareness Campaigns should indicate the
Management following elements:

o The Mission Statement

o The Awareness Campaign Plans

o The Awareness Activities

Attendance Sheets of e The Attendance Sheets of the Waste Management

Awareness Campaigns

Waste Management Awareness Campaigns should list all the managers and all

Awareness Campaigns the members of the maintenance team, who attended and
when.

The Facility e The Organization Chart of the Facility or of the Owners’

Organization Chart Association should be submitted.

Documented Incentive | ¢ The document, which describes the incentive system,

System should be included.

List of Recognized e The List of occupants who were recognized for their

Occupants successes in waste management in the past three years.

Five -year Budget Plan e The five-year plan for waste management awareness

for Awareness campaigns should enclose a list of the planned events, and

Campaigns the total budget per annum.

Expenditures on e The expenditures on Environmental Protection Awareness

Awareness Campaigns Campaigns for three consecutive years should be

for Three Consecutive submitted.

Years

Outline of e An outline of the questionnaires, which solicit the

Questionnaires for occupants’ feedback on the current waste management

Waste Management measures, challenges and opportunities, should be
provided.

Occupant Feedback e Copies of the occupants’ feedback to the questionnaires

and other suggestions regarding waste management for the
past three years.
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compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for certification the reviewers

to consider.

8.3.3.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,

meeting performance thresholds or implementing strategies described in the 'Requirements'

sections).

Table 8.3.3-2. Factors and Weight Factors for Each Parameter

Parameter

Parameter
No (i)

Status

Factor

”Fi"

Weight
Factor
”WFi”

Carry out Awareness Campaigns for
Waste Management.
Recommended Objectives:

Are the Waste Management Policies (3Rs
of Waste Management) well-
communicated to all occupants through
gatherings or workshops?

Yes / No

0/0

Are informative e-mails, banners, or
labels circulated / posted in the Facility?

Yes / No

1/0

Is there an implemented system, which
captures and rewards the occupants’
successes to preserve their engagement?

Yes / No

1/0

Awareness Budget

Does the Facility allocate a budget for
awareness campaigns?

Yes / No

1/0

Occupant Feedback

Does the Facility solicit the occupants’
feedback on the ways to reduce waste?

Yes / No

1/0
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Weight
Parameter Factor
Parameter . Status Factor
No (i) “F” .
WF;

What is the average number of
occupants who shared their feedback 6 Ve Fe 3
over the past 3 years?
Total No of occupants 7 V7

Fe is calculated using the following formula:
Ve
= ()2
Where
Ve is the average number of occupants who shared their feedback over the past 3 years.

. < 3 . Number Of Occuapnts who shared feedbackyeqy ; )
=
3

V7 is the total number of occupants at the Facility
Fe Maximum value is 1

In order to determine the criterion score, the following formula is applied:

New Building

5
Criterion Score = 100 * Zl_lg L 2
i=1 WFl

A project earns a score of 100% by complying with each of the aforementioned requirements.

Existing Building

5 (F; * WF,
Criterion Score = 100 * [21-1( i )

oL WF;

A project earns a score of a 100% by complying with each of the aforementioned
requirements along with a minimum of 50% of the occupants sharing their feedback on
average over the past three years.
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8.3.4 Ma-3.4: Sustainable Purchasing

8.3.4.1 Criterion Reference and Title
Ma-3.4 Sustainable Purchasing

8.3.4.2 Criterion Type
Optional

8.3.4.3 Intent
To reduce the environmental harm of materials and consumables which are purchased during
the lifecycle of a Facility.

8.3.4.4 General Requirements

Develop a policy for Sustainable Purchases of the ongoing consumables for the operational
needs of the Facility. The Policy statement shall require the purchase of environmentally
preferred products, which have no impact on human health, and which are the least harmful
to the environment. The Policy shall be approved by the head of the organization, such as the
CEOQ, the General Manager, or the Owner’s Association signatory (Residential Sector).

The Policy shall have the following sections or attachments:

Mission Statement

Develop a Mission Statement, which includes/states measurable targets related to the
sustainable purchasing of materials and consumables.

Nominated Champion
The Facility shall have a nominated champion for the sourcing and validation of the

sustainable materials and consumables.

e The champion is either an employee of the Facility, a resident of the Facility
(Residential Sector) or otherwise subcontracted. He should report to the head of the
Applicant’s Organization or the Owners’ Association (Residential Sector).

e He can be either a dedicated manager or officer, or a staff member who takes on this
role in addition to other roles in the Facility.

e The job requirements should include the following minimum tasks:

o Enforce the policy for sustainable purchasing.
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o Create purchasing standards and a sustainable purchasing best practices
manual.

o Conduct pilot testing of new materials.

o Assess the market availability of sustainable goods.

The Champion shall be a qualified individual or entity, who is certified from an industry

recognized certification body in sustainability, environmental health and safety, or in
Facility management, with a minimum of 6 years of experience.

The policy shall require one or more of the following items:

Paper products (e.g., paper towel, toilet paper, etc.) made from recycled materials
Office supplies (e.g., writing pads, pens, ink cartridges...) made from recycled materials
Environmentally-safe cleaning supplies

Biodegradable trash bags

Certified Volatile Organic Compound (VOC) free paint

Certified VOC free adhesives

Furniture made with at least 50% recycled content

Fabric made from recycled materials

Certified green appliances.

Demonstrate for each of the aforementioned categories of consumables that at least 50% (by

value) of the purchases comply with the purchasing policy.

New Building
Make a commitment to submit necessary records for three consecutive years, starting
no later than the date of applying for certification.

Existing Building

Provide necessary records for three consecutive years, which could be either pre or
post certification years, the past three years in the case of existing buildings, if
available, or any combination of past and future years provided they are consecutive.
In case of a post-certification record submittal, a prior binding commitment is
required.

8.3.4.5 Special Requirements

None
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8.3.4.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 8.3.4-1. Required Submittals

Submittal Name

New Building in Design P

Submittal Description

hase

Criterion Narrative

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Policy for Sustainable
Purchasing

Criterion Narrative

e Asimple outline of the Sustainable Procurement Policy
should include one or more of the following:
o The Mission Statement
o The Sustainable Procurement Manual
o The job description of the Sustainable Procurement
Champion.

New Building in Construction Phase

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Policy for Sustainable

e The Policy for Sustainable Purchasing should include one or

Qualifications of the
Champion

Purchasing more of the following:

o The Mission Statement

o The Sustainable Procurement Manual

o The job description of the Sustainable Procurement

Champion.
e The Policy for Sustainable Purchasing should indicate which

categories of consumables are regulated by this policy.

Name and e The Name and The Qualifications of the Sustainable

Procurement Champion should be provided.

Purchases

Existing Building

Criterion Narrative

e For each category, demonstrate that at least 50% (by value)
of the purchases made comply with the purchasing policy. A
prior binding commitment to provide the KPIs for the three
consecutive post-certification years is required.

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.
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Submittal Name Submittal Description
Policy for Sustainable e The Policy for Sustainable Purchasing should include one or
Purchasing more of the following:

o The Mission Statement
o The Sustainable Procurement Manual
o The job description of the Sustainable Procurement
Champion.
e The Policy for Sustainable Purchasing should indicate which
categories of consumables are regulated by this policy.

Name and e The Name and The Qualifications of the Sustainable
Qualifications of the Procurement Champion should be provided.

Champion

Purchases e For each Category, demonstrate that at least 50% (by value)

of the purchases made comply with the purchasing policy. A
prior binding commitment to provide the KPIs for the
balance of the required three consecutive years is
necessary.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

8.3.4.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,
meeting performance thresholds or implementing strategies described in the 'Requirements'
sections).

Table 8.3.4-2. Factors and Weight Factors for Each Parameter

Weight
Parameter Factor
Parameter . Status Factor
NO (I) ”Fi" a“ ”
WF;
Commitment
Does the Facility have a Sustainable
) ) 1 Yes / No 0/0 1
Purchasing Policy?
Does the Policy include a Mission
. 2 Yes / No 1/0 1
Statement with targets to be met?
Does the Policy require a nominated
. 3 Yes / No 1/0 1
Champion?
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Parameter Factor
Parameter . Status Factor
No (i) “F”
”WFi"
Scope
Does the Facility's purchasing activities
require sustainable products for the Yes / No 1/0
following items?
Paper products (e.g., paper towel, toilet
Perp (e-g., pap 4 Yes / No 1/0 1
paper, etc.)
Office supplies (e.g., writing pads, pens,
pplies (e.g &b P 5 Yes / No 1/0 1
etc.)
Cleaning supplies 6 Yes / No 1/0 1
Biodegradable trash bags 7 Yes / No 1/0 1
Paint 8 Yes / No 1/0 1
Adhesives 9 Yes / No 1/0 1
Furniture 10 Yes / No 1/0 1
Fabric 11 Yes / No 1/0 1
Certified green appliances 12 Yes / No 1/0 2

In order to determine the criterion score, the following formula is applied:

Criterion Score = 100 *

Y2, (F; « WF)

12, WF,

A project earns a score of 100% by complying with each of the aforementioned requirements.
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8.3.5 Ma-3.5: Hazardous Waste

8.3.5.1 Criterion Reference and Title
Ma-3.5: Hazardous Waste

8.3.5.2 Criterion Type
Optional

8.3.5.3 Intent

To reduce the environmental burden on communities and ecosystems by reducing the
waste disposed in landfills. To eliminate the health and safety risks associated with the
handling and disposal of hazardous waste.

8.3.5.4 General Requirements
The characteristics of hazardous waste are ignitability, corrosivity, reactivity, and/or toxicity.
Develop a Hazardous Waste Policy or a Waste Management Policy, which demonstrates the
top management commitment to the reduction, and the proper collection, storage and
disposal of hazardous waste, which is generated by the Facility during its operation. The Policy
shall be approved by the head of the organization, such as the CEO, the General Manager, or
the Owner’s Association signatory (Residential Sector).
The Hazardous Waste or Waste Management Policy shall
e Include in the Mission Statement the commitment of the top management to reduce,
properly collect, store, and dispose of hazardous waste
e Require the Applicant to
o Have a Hazardous Waste or Waste Management Plan
o Address training among all occupants
o Designate a Hazardous Waste or Waste Management Champion in charge of
implementing a Hazardous Waste Management Plan
o Require the measurement of Key Performance Indicators (KPIs) to evaluate and
validate the achievement of the desired targets.

The Policy shall have the following sections or attachments:

Waste Management Plan

Develop a Hazardous Waste Management Plan honoring the intent of this criterion and
including training campaigns, evaluation of performance, and improvements.
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For the purpose of this criterion, the Hazardous Waste Management Plan shall, at a minimum,
e |dentify the different hazardous waste streams at the facility
e |dentify reduction methodologies

e |dentify required waste segregation to prevent fires, explosions, or the generation of

toxic fumes due to cross contamination
o Identify applicable storage containers for various streams

e |dentify storage areas for all waste streams as categorized in the Waste Management
Plan and identify requirements to access these storage areas
e Fully document the above to demonstrate the proper identification, collection, storage,

and disposal of hazardous waste.

Mission Statement

Develop a Mission Statement, which includes/states measurable initiatives to demonstrate a
commitment to reduce, segregate, properly store and dispose of the various types of
hazardous waste, which is generated by the Facility.

Nominated Recycling or Waste Management Champion
The Facility shall have a nominated Hazardous Waste Management or Waste Management

Champion to implement the Waste Management Plan and its initiatives.

e The champion is either an employee of the Facility, a resident of the Facility
(Residential Sector), or otherwise subcontracted. He should report to the head of the
Applicant’s Organization or the Owners’ Association (Residential Sector).

e He can either be a dedicated manager or officer, or a staff member who takes on this
role in addition to other roles in the Facility.

e The job requirements should include the following minimum tasks:

Enforce the Waste Management Policy

o Raise Awareness
o Measure KPIs and achieve the recycling targets
o Ensure the Applicant’s initiatives are executed as indicated in the Mission

Statement.

e The Champion shall be a qualified individual or entity, who is certified from an industry
recognized certification body in sustainability, environmental health and safety, or in
Facility management, with a minimum of 6 years of experience.

Measurement of KPIs
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The Facility shall have a methodology to monitor the generation, segregation, storage and
disposal of hazardous waste per waste stream.

Demonstrate the effectiveness of the Waste Management Plan in hazardous waste reduction,
segregation, storage, and disposal by applying the KPIs. Enclose a list of the hazardous waste
incidents and accidents, which had occurred, and specify the corrective measures, which were
taken. Demonstrate the above as follows:

New Building
Make a commitment to submit the necessary records for three consecutive years,
starting no later than the date of applying for certification.

Existing Building

Provide necessary records for three consecutive years, which could be either pre or
post certification years, the past three years in the case of existing buildings, if
available, or any combination of past and future years provided they are consecutive.
In case of a post-certification record submittal, a prior binding commitment is
required.

Comply with the following additional requirements:

Dedicated Hazardous Waste Storage Areas

Provide dedicated spaces for the collection and storage of hazardous materials for the
entire building.

Demonstrate that both the construction and the location of the dedicated spaces are suitable
for storing hazardous materials.

The Applicant shall properly segregate and dispose of the hazardous waste according to the
applicable laws (i.e., either internally under a license or via licensed third parties).

This space shall be accessible to building occupants and waste transporters, and shall ensure
the safe collection, storage and disposal of the following:

e Batteries

e Electronics

e (CDsand DVDs

e Cooking oil

e Equipment lubricants
e Refrigerants

e Tires
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e Automotive batteries
e Asbestos Containing Material (ACM).

Because of high environmental concern about the aforementioned waste materials, the
Applicant shall provide a comprehensive Hazardous Waste Management Plan/Policy, in which
he /she shall identify how and where this waste will be processed and diverted. The Mission
Statement shall clearly identify the targets to be met.

The Hazardous Waste Management Plan shall demonstrate the extra precautionary measures
applied in order to prevent breakage or exposure to toxins emanating from the specialized
waste streams. It is also required to provide a memorandum of understanding with hazardous
waste transportation and disposal facilities.

8.3.5.5 Special Requirements
For hospitals and educational facilities, provide the Hazardous Waste Management Plan for
the following additional waste streams:

e Medical Waste
e Radioactive Waste
e Toxic Waste.

8.3.5.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process:

Table 8.3.5-1. Required Submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the

requirements of this criterion.

Floor Plans Showing the | ¢ The Floor Plans shall indicate

Hazardous Waste o The type of hazardous waste per space

Collection Areas o The construction of the space, its location, and its
distance from other hazards and occupied areas as per
applicable standards

o The size of the space dedicated for the hazardous-waste
stream

o The accessibility of the hazardous-waste collection area.
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Submittal Name

Hazardous
Management Policy

Submittal Description

e Asimple outline of the Hazardous Waste or Waste

Management Policy should include one or more of the

following:

o The Mission Statement

o The Waste Management Plan

o The measurement of KPIs

o The job description of the Waste Reduction or Waste
Management Champion.

New Building in Construction Phase

Criterion Narrative

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Floor Plans and Photos
Showing the Hazardous
Waste Collection Areas

The Floor Plans shall indicate

o The type of hazardous waste per space

o The construction of the space, its location, and its
distance from other hazards and occupied areas as per
applicable standards

o The size of the space dedicated for the hazardous-waste
stream

o The accessibility of the hazardous-waste collection area.

Hazardous
Management Policy

The Hazardous Waste or Waste Management Policy should

include one or more of the following:

o The Mission Statement

o The Waste Management Plan

o The measurement of KPIs

o The job description of the Waste Reduction or Waste
Management Champion.

Name and
Qualifications of the
Hazardous Waste
Management Champion

The name and the qualifications of the Hazardous-Waste
Management Champion should be provided.

Evaluation Reports of
Hazardous-Waste KPIs

The Evaluation Reports of the hazardous-waste KPlIs should
indicate the value of the KPIs, the frequency, and the result
of the evaluation. A prior binding commitment is required if
the submitted KPIs are for the three consecutive post-
certification years.

Memoranda of
Understanding (MOUs)

The Applicant should provide copies of the MOUs, which are
in place with licensed third parties for the proper disposal of
hazardous waste.
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Submittal Name
Existing Building

Criterion Narrative

Submittal Description

e The Criterion Narrative should give a brief description of the

strategy implemented by the project team to help meet the
requirements of this criterion.

Floor Plans and Photos
Showing the Hazardous
Waste Collection Areas

The Floor Plans shall indicate

o The type of hazardous waste per space

o The construction of the space, its location, and its
distance from other hazards and occupied areas as per
applicable standards

o The size of the space dedicated for the hazardous-waste
stream

o The accessibility of the hazardous-waste collection area.

Hazardous
Management Policy

The Hazardous Waste or Waste Management Policy should

include one or more of the following:

o The Mission Statement

o The Waste Management Plan

o The measurement of KPIs

o The job description of the Waste Reduction or Waste
Management Champion.

Evaluation Reports of
Targets

The Evaluation Reports of the status of the targets indicated
in the Mission Statement should include the measures taken
and what percentage is achieved per target.

Evaluation Reports of
Hazardous-Waste KPls

The Evaluation Reports of the hazardous-waste KPIs should
indicate the value of the KPls, the frequency, and the result
of the evaluation. A prior binding commitment to provide
the KPIs for the balance of the required three consecutive
years is necessary.

Name and
Qualifications of the
Hazardous Waste
Management Champion

The name and the qualifications of the Hazardous-Waste
Management Champion should be provided.

Management Plan for
the Processing of Each
Hazardous Waste
Stream

For each of the mentioned hazardous streams, indicate the
path for waste processing and safe waste storage.

Memoranda of
Understanding (MOUs)

The Applicant should provide copies of the MOUs, which are
in place with licensed third parties for the proper disposal of
hazardous waste.
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Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

8.3.5.7 Score Allocation

Provide a score allocation table for each criterion according to the level of achievement (i.e.,

meeting performance thresholds or implementing strategies described in the 'Requirements'

sections).

Each of the mentioned parameters hereunder will grant the applicant a certain percentage
depending on the weight of each parameter.

Table 8.3.5-2. Factors and Weight Factors for Each Parameter

Parameter Weight
Parameter . Status Factor “F”
No (i) Factor “WF;”
I. Commitment
Does the Facility have a Hazardous
. 1 Yes / No 1/0 2
Waste Policy?
Does the Policy include a Mission
) 2 Yes / No 1/0 2
Statement with targets to be met?
Does the Policy require a nominated
. 3 Yes / No 1/0 5
Champion?
Il. Does the Facility have contracts or
nominated service providers for the
following?
Batteries 4 Yes / No 1/0 1
Electronics 5 Yes / No 1/0 1
CDs and DVDs 6 Yes / No 1/0 1
Cooking oil 7 Yes / No 1/0 1
Equipment lubricants 8 Yes / No 1/0 1
Refrigerants 9 Yes / No 1/0 1
Tires 10 Yes / No 1/0 1
Automotive batteries 11 Yes / No 1/0 1
Medical waste 12 Yes / No 1/0 1
Radioactive waste 13 Yes / No 1/0 1
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Parameter Weight
Parameter . Status Factor “F”
No (i) Factor “WF;”

Toxic waste 14 Yes / No 1/0 1
Asbestos Containing Material (ACM) 15 Yes / No 1/0 1

In order to determine the criterion score, the following formula is applied:

Criterion Score = 100

1(F; * WF;)

[Z%ﬁ

15 WF,

Page 257 of 679




U]

e

—=—— GREEN BUILDING LGBC

A R Z RATING SYSTEM e e

8.4 Family: Bonus
8.4.1 Ma-4.1: Life Cycle Assessment

8.4.1.1 Criterion Reference and Title
Ma-4.1: Life Cycle Assessment

8.4.1.2 Criterion Type
Optional

8.4.1.3 Intent
To assess the environmental impact of the construction and operation of the building by
conducting a building Life Cycle Assessment (LCA).

8.4.1.4 General Requirements
A Life Cycle Assessment (LCA) is an analysis method used to assess the environmental impact
associated with a product over its whole life cycle, which typically consists of five stages
(Cradle to Grave):

1) Raw material extraction

2) Manufacturing and processing

3) Transportation

4) Use

5) Disposal (End of Life).

A Life Cycle Assessment (LCA) can be used to
e Compare the environmental impacts of the life cycle of various products
e Assess the environmental impact at various stages during the life cycle of a product in
order to prioritize improvements and minimize the associated effects.

There are several indicators, which can be considered when conducting an LCA. The table
hereunder includes the typical indicators:

Life Cycle Assessment Impact Indicators
No. | Environmental Impact Indicator Unit of Measurement
1 | Global Warming Potential Kg CO,e
2 | Acidification Potential Kg SO,e
3 | Eutrophication Potential Kg POse
4 | Stratospheric Ozone Depletion Potential Kg CFCi1e
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5 | Photochemical Ozone Creation Potential Kg C;Hae
6 | Waste Processing kg

Global Warming Potential

Global Warming Potential (GWP) refers to the contribution of a product to the greenhouse
effect. It is based on the heat-absorbing ability of each gas relative to that of carbon dioxide
(COy). It is measured in kilogram (kg) COz-equivalent.

Acidification Potential

Acidification refers to the increase in hydrogen ions (H+) deposited in a receiving medium.
This alters the potential hydrogen (pH) of that medium, which may cause damage to the
organic and inorganic materials contained therein. Acidification is measured in kilogram (kg)
SO;-equivalent.

Eutrophication Potential

Eutrophication refers to the increase of nutrients in the water or the soil causing excessive
biomass growth and decay, the result of which is oxygen depletion. Eutrophication is
measured in kilogram (kg) POs-equivalent.

Stratospheric Ozone Depletion Potential

The earth is protected by a layer of stratospheric ozone (03), which decreases the amount of
ultraviolet radiation reaching the earth’s surface. High ultraviolet radiation can have
detrimental effects, namely a reduction in biological productivity, a damage to building
materials, an increased risk of skin cancer, and other health problems. Stratospheric Ozone

Depletion is measured in kilogram (kg) CFCi1-equivalent.
Photochemical Ozone Creation Potential

Photochemical oxidation, also known as summer smog, is caused by the reaction of sunlight
with pollutant emissions (volatile organic compounds and nitrogen oxides) creating other
harmful chemicals (Ozone). Photochemical Ozone Creation is measured in kilogram (kg)

Ethylene-equivalent.
Waste Processing

Waste processing refers to the amount of solid waste generated over the life cycle of the
building. It is measured in kilogram (kg).
The building components covered by the Life Cycle Assessment for this criterion are seven
and should include:

1) Construction materials

2) Transportation to site

3) Construction / Installation process

4) Maintenance and material replacement

5) Energy use
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The score for this criterion is determined based on the number of building components

included in the life cycle assessment of the project and all the environmental impact indicators.

8.4.1.5 Special Requirements

None

8.4.1.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 8.4.1-1. Required Submittals

Submittal Name

Criterion Narrative

Submittal Description

New Building in Design Phase

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Building Life Cycle
Assessment Report
during Design

Criterion Narrative

e The Building Life Cycle Assessment Report during the Design
phase should include the specified building components and
the assessment of all the environmental impact indicators
related to each component.

New Building in Construction Phase

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Life Cycle Assessment
Report of As-built
Building

Existing Building

Criterion Narrative

e The Life Cycle Assessment Report of the building under
construction should include the installed building
components and the assessment of all the environmental
impact indicators related to each component.

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Life Cycle Assessment
Report of As-built
Building

e The Life Cycle Assessment Report of the existing building
should include the installed building components and the
assessment of all the environmental impact indicators
related to each component.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting
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documents, which can provide additional relevant information for the certification reviewers
to consider.

8.4.1.7 Score Allocation

The score for this criterion is determined based on the number of building components included
in the Life Cycle Assessment (LCA) of the project. In order to determine the criterion score, the
following formula is applied:

Criterion Score = 100 x F; * F,

Where:
e Fiis calculated using the following formula:
If the project provided a life cycle assessment report, F; =1
If the project did not provide a life cycle assessment report, F; = 0

e F,is calculated using the following formula:
Number of Building Components included in LCA
2 =
7

A project earns a score of 100% for this criterion by providing a Building Life Cycle Assessment
Report of all seven building components included.
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8.4.2 Ma-4.2: Waste Audit

8.4.2.1 Criterion Reference and Title
Ma-4.2: Waste Audit

8.4.2.2 Criterion Type
Optional

8.4.2.3 Intent
To reduce the waste materials sent to landfills by conducting a waste audit to identify main
waste streams and develop an action plan for waste diversion.

8.4.2.4 General Requirements
A waste audit is a survey of the building’s waste streams in order to explore the potential for
waste reduction or diversion. The steps involved in a typical waste audit come as follows:

1) Building the audit team

2) Defining the plan and the objectives

3) Scheduling the audit

4) Providing the tools and the equipment

5) Organizing and sorting the materials

6) Analyzing the results

7) Developing an action plan.

1) Building the Audit Team
Establish an audit team from the building occupants, who are familiar with building

operations. Discuss with them the waste audit procedure and agree on the roles and
responsibilities of each member. The size of the team will depend on the size of the
Facility. Team leaders should be assigned to cover different areas.

2) Defining the Plan and the Objectives
Pre-audit planning is essential for the success of the audit. Determining the who, the how,

and the why is very important to align the goals of the whole team. Define the scope and
ensure that all the tasks will be performed properly.

3) Scheduling the Audit
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To avoid non-representative results, select a date for the actual on-the-ground works to
ensure that the audit is going to assess the normal waste output of the building and not
the output of some special or occasional event.

4) Providing the Tools and the Equipment
To conduct the audit works safely, the workers should sort items in an open well-
ventilated area using the following tools and equipment:

e Rubber gloves

e Face masks

e Collection bags

e Tongs

e Labeled boxes for sorting waste streams
e Ascale for weighing each waste stream

5) Organizing and Sorting the Materials
The actual on-the-ground works involve the following tasks:

e Gathering all building waste in an open area

e Weighing all the trash to set the baseline

e Sorting all the materials into various waste streams using labeled boxes

e Weighing each waste stream and identifying recyclable and non-recyclable materials

e Noting down the results

6) Analyzing the Results
Based on the results of waste stream sorting, the following can be determined:

e The percentage of recyclable materials
e The rate of diversion
e The non-recyclable waste

e The organic waste.
These results will be used to develop the action plan for waste reduction and diversion in the

building.

7) Developing an Action Plan
The action plan should be developed based on the aforementioned findings, and should
include the required seven steps to achieve the objectives of the audit. The results of the

Page 263 of 679



ARZ

Building Rating System

U

e

oSl

—— GREEN BUILDING LGBC

RATING SYSTEM

el pra sl agil L jul=o

waste audit should be shared with all the building occupants in an attempt to increase their

awareness and to spur them to adopt the recycling goals.

The project should implement all the waste audit steps listed in the table hereunder in order

to earn a score on this criterion:

Waste Audit Plan Steps
No. | Waste Audit Steps Required
1 | Building the waste audit team Yes
2 | Defining the plan and the objectives of the waste audit Yes
3 | Scheduling the waste audit Yes
4 | Providing the tools and the equipment for the waste audit Yes
5 | Organizing and sorting the materials into various waste streams Yes
6 | Analyzing the results of the waste audit Yes
7 | Developing an action plan Yes

8.4.2.5 Special Requirements

None

8.4.2.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 8.4.2-1. Required Submittals

Submittal Name

New Building in Design Phase
N/A
New Building in Construction Phase
N/A

Existing Building

Criterion Narrative

Submittal Description

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Waste Audit Action Plan

e As part of the waste audit, the action plan should describe
all the steps to be implemented.

Results Report

e The results of the waste audit should be documented in a
final report including the proposed action plan.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting
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documents, which can provide additional relevant information for the certification reviewers
to consider.

8.4.2.7 Score Allocation
The score for this criterion is determined based on the compliance with all the waste audit
steps. In order to determine the criterion score, the following formula is applied:

Criterion Score = 100 * F; * F,

Where:
e F1is calculated using the following formula:
If the project provided a waste audit plan, F; =1
If the project did not provide a waste audit plan, F; =0
e F,is calculated using the following formula:
If all the required waste audit steps are included in the waste audit plan, F, =1
If one or more required waste audit steps were not included in waste audit plan, F, =0

A project earns a score of 100% for this criterion by developing and implementing a waste audit
plan including all the steps described in the criterion requirements.
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8.4.3 Ma-4.3: Innovation

8.4.3.1 Criterion Reference and Title
Ma-4.3: Innovation

8.4.3.2 Criterion Type
Optional

8.4.3.3 Intent

To support innovation and new solutions for the smart use of resources, which are not
rewarded by standard ARZ criteria and which lead to a reduction in the overall impact of
materials on the environment.

8.4.3.4 General Requirements

Demonstrate any new smart solution, technology, invention, design, construction, operation,
maintenance or demolition method or process, which is not covered in ARZ 2.0, and which
proves to be effective in terms of efficiency of the resources and safety to the environment.
The innovation must be approved by LGBC as an integrated part of the submitted application
form. The innovation must be significant, achievable and measurable by identifying the

following:

° The intent of the proposed innovation criterion

° The proposed general and special requirements for compliance
° The proposed required submittals to demonstrate compliance

Up to a maximum of 5 innovation items are available in aggregate from a combination of the
following:

1) Approved Innovation
One or several items can be awarded for each innovation application form approved by LGBC

after the submittal review process.

2) Exemplary level of performance according to ARZ criteria in the Materials module
The project demonstrates exemplary performance if one or more of the following ARZ

assessment criteria are met at an exemplary level of performance:
e Ma-2.2 Recycled Materials
e Ma-2.3 Material Environmental Impact
e Ma-2.5 Materials’ Reuse

Page 266 of 679



S—

—=— GREEN BUILDING LGBC
A R Z RATING SYSTEM

Building Rating System

e Ma-3.1 Recycling

el pra sl agil L jul=o

e Ma-3.2 Waste Reduction
e Ma-3.4 Sustainable Purchasing

8.4.3.5 Special Requirements

None

8.4.3.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the

certification review process:

Table 8.4.3-1. Required Submittals

Submittal Name

Criterion Narrative

Drawings

Specifications

Criterion Narrative

As-Built Drawings

Manufacturer
Datasheets

Guideline

Existing Building

Criterion Narrative

New Building in Design Phase

New Building in Construction Phase

Submittal Description

The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Submit drawings for the proposed innovation or exemplary
performance (if available)

Submit an extract of the specifications of the proposed
innovation or exemplary performance (if available)

Updated criterion narrative (if different from Design Phase)

Submit As-built drawings for the proposed innovation or
exemplary performance (if available).

Submit Manufacturer datasheets / catalogs for the
proposed innovation or exemplary performance (if
available).

Provide a documentation guideline how the proposed
innovation materializes.

Criterion narrative should give a brief description of the
strategy implemented by the project team to meet this
criterion’s requirements.

As-Built Drawings

Submit As-built drawings for the proposed innovation or
exemplary performance (if available).

Manufacturer
Datasheets

Submit Manufacturer datasheets / catalogs for the
proposed innovation or exemplary performance (if
available).
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Submittal Name Submittal Description
Guideline e Provide a documentation guideline how the proposed
innovation materializes.

Note: The above table includes the minimum required documents to demonstrate
compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers

to consider.

8.4.3.7 Score Allocation

The score for the innovation criterion is determined based on the innovation or exemplary
performance achieved. The weight factor will be set once the ARZ review committee
members assess the originality and performance of the submitted innovation.

Table 8.4.3-2. Weight Factor for Each Criterion Requirement

Parameters Requirements Weight Factor “WF”
Innovation Feature-1 WF, 58
Innovation Feature-2 WF, 10
Innovation Feature-3 WF3 10
Innovation Feature-4 WF, 10
Innovation Feature-5 WFs 10

The calculator will determine a preliminary score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following

formula is applied:

5
Criterion Score = 100 * lzi:lgFi *WF)
i1 WF;
Where:
e [ is calculated using the following formula:
If the submitted project includes Innovation Feature, F;=1

If the submitted project does not include Innovation Feature, F;=0
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9. Module: Water
9.1 Family: Water Metering and Control
9.1.1 Wa-1.1: Water Metering

9.1.1.1 Criterion Reference and Title
Wa-1.1: Water Metering

9.1.1.2 Criterion Type
Prerequisite

9.1.1.3 Intent

To boost effective building-level water management and explore opportunities for additional
water savings by tracking water consumption, preventing leaks and understanding water use
in buildings.

9.1.1.4 General Requirements

A) Water Monitoring

Install permanent water meters, which are easily accessible for reading and maintenance, to
measure and record the whole building total potable water consumption from all potable
water sources on the site (i.e., public water supply, On-site well, On-site potable water
treatment system).

The water metering data must be compiled into monthly and yearly water use summaries and
be recorded by the water monitoring system.

B) Water Meter Type and Control
The water meter type can be Digital with a data logger or the smart type. Water meter(s)
must be connected to the Building Management System (BMS) of the building, if available.

9.1.1.5 Special Requirements
None

9.1.1.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process:
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Table 9.1.1-1. Required Submittals

Submittal Name

Criterion Narrative

New Building in Design Phase

Submittal Description

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Water Supply Drawings

e The Water Supply Drawings should show all the proposed
water meter(s), and the water monitoring and control
system components.

Specifications

Criterion Narrative

New Building in Construction Phase

e The Specifications of all the components of the proposed
water meter(s), and the water monitoring and control
system components should be provided.

e The updated Criterion Narrative (if different from the Design
Phase)

As-Built Water Supply

e The As-built Water Supply Drawings should show all the

Existing Building

Criterion Narrative

Drawings proposed water meter(s), and the water monitoring and
control system components.

Manufacturer e The Manufacturer Datasheets / Catalogs of all the installed

Datasheets water meter(s), and the water monitoring and control

system components should be provided.

e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

As-Built Water Supply

e The As-built Water Supply Drawings should show all the

Drawings proposed water meter(s), and the water monitoring and
control system components.
Datasheets e The Manufacturer Datasheets / Catalogs of all the installed

water meter(s), and the water monitoring and control
system components should be provided.

Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting

documents, which can provide additional relevant information for the certification reviewers

to consider.

Page 270 of 679



E=

—=—— GREEN BUILDING LGBC

A R Z RATING SYSTEM e e

9.1.1.7 Score Allocation

The score for this criterion is determined based on the water monitoring, the water meter
type and the control requirements. Note that at least one water meter should be installed for
the whole building to make it eligible for this criterion. Factors and weight factors are applied
to each requirement as follows:

Table 9.1.1-2. Factors and Weight Factors for Each Requirement Criterion

Weight F
Parameters Requirements Status Factor “F” e'g,,‘:IF,? ctor
o Yes 1 5
Water Monitoring Fq WF,
No 0 5
| Yes 1 2
Water Meter Contro
(connection to BMS) No F2 0 WF, 2
N/A 0 0
Digital with data logger 1 2
Water Meter Type F3 WF3
Smart 1 3

The calculator will determine the exact score according to the weighted average score for
compliance with the requirements. In order to determine the criterion score, the following
formula is applied:

(Fy*WF) + (F, * WF,) + (F3 x WF3)
(WF, + WFE, + WF;) + (3 — WF;)

Criterion Score = 100 * F; *

If the project does not include any water meter for the whole building, the score for this
criterion will be 0%. A project earns a score of 100% for this criterion if a smart water meter
is installed and connected to the Building Management System BMS.
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9.1.2 Wa-1.2: Water Submetering

9.1.2.1 Criterion Reference and Title
Wa-1.2: Water Submetering

9.1.2.2 Criterion Type
Optional

9.1.2.3 Intent
To boost additional effective water management and explore opportunities for additional
water savings by tracking water consumption, prevention of leaks and understanding water
use in buildings.

9.1.2.4 General Requirements

A) Water Monitoring

Install permanent labeled water submeter(s), which are easily accessible for reading and
maintenance, to measure and record the water consumption for the following major uses (at
a minimum, where present):

e Bathroom/Toilet Facilities/Showers

e Kitchenette/Kitchen/Catering Facilities
e Laundry Facilities

e Domestic Hot Water System

e |rrigation

e Swimming Pools

e Water Features

e Reclaimed water.

The water submetering data must be compiled into monthly and yearly water use summaries
and must be recorded by the water monitoring system.

B) Water Submeter Type and Control

The water submeter type can be Digital with a data logger or the smart type. The water
submeter(s) can be connected to the Building Management System (BMS) of the building, if
available.
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9.1.2.5 Special Requirements
For Healthcare Projects only
In addition to the aforementioned requirements, install water submeters for any of the
following:
e Llaboratories
e Surgical Suites
e Treatment Areas (Physiotherapy and Hydrotherapy)
e Dietary Departments
e Sterile Processing Departments
e Pharmaceutical Purified Water Systems
e Hydronic Makeup Water systems

For the Tenant Area in All Building Sectors

The tenant area, which must be independently sub-metered for water consumption, must be
equipped with a sufficient number of meters for that end. The building owner/developer
should commit in writing to have water submetering requirements for the tenant areas as per
the building sector. This commitment means that future owners and tenants shall implement
water submetering as stated in the Contracts of Sale and the Rent Agreements.

9.1.2.6 Required Submittals
Submit the supporting documents listed in the table hereunder for each stage of the
certification review process:

Table 9.1.2-1. Required Submittals

Submittal Name Submittal Description
New Building in Design Phase

Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

Water Supply Drawings | ¢ The Water Supply Drawings should show all the proposed
water submeter(s), and the water monitoring and control
system components.

Specifications e The Specifications of all the components of the proposed
water submeter(s), and the water monitoring and control
system components should be provided.

Written Commitment e A written commitment should be made by the building
owner/developer that future owners and tenants shall
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Submittal Name Submittal Description

implement water submetering as stated in the Contracts of
Sale and the Rent Agreements.

New Building in Construction Phase

Criterion Narrative e Updated brief narrative (if different from Design Phase)

As-Built Water Supply e The As-built Water Supply Drawings should show all the

Drawings proposed water submeter(s), and the water monitoring and
control system components.

Manufacturer e The Manufacturer Datasheets / Catalogs for all the installed

Datasheets water submeter(s), and the water monitoring and control

system components should be provided.
Existing Building
Criterion Narrative e The Criterion Narrative should give a brief description of the
strategy implemented by the project team to help meet the
requirements of this criterion.

As-Built Water Supply e The As-built Water Supply Drawings should show all the

Drawings proposed water submeter(s), and the central water
monitoring and control system components.

Manufacturer e The Manufacturer Datasheets / Catalogs for all the installed

Datasheets water submeter(s) and the central water monitoring system

should be provided.
Note: The above table includes the minimum required documents to demonstrate

compliance with this criterion. The project teams are free to submit other supporting
documents, which can provide additional relevant information for the certification reviewers
to consider.

9.1.2.7 Score Allocation

The score for this criterion is determined based on three elements: (1) the water monitoring,
(2) the water submeter type and (3) the control requirements. Note that at least one water
submeter should be installed in order to qualify for this criterion. Factors and weight factors
are applied to each requirement for each building sector as follows:
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OFFICE

Table 9.1.2-2. Factors and Weight Factors of Each Criterion Requirement for Office Sector

Parameters Weight Factor
q Status Factor “F”
Requirements “WF”

Yes
Toilet No Fq
N/A
Yes
Kitchenette No F,
N/A
Yes
Shower No F3
N/A
Yes
No F,
N/A
Yes
Irrigation No Fyg
N/A
Yes
Water Features No Fq
N/A
Yes
Reclaimed water No Fy
N/A
Yes
No Fg
N/A
Digital w