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ABSTRACT

Green Building Index Malaysia is a profession driven initiative to lead the property industry
of Malaysia towards becoming more environmental friendly. To do this, they have introduced
Green Building Index (M) Assessment Criteria for Residential New Construction for new
residential construction to be built to be more environmental friendly. Vernacular architecture
is a term used to categorize methods of construction which use locally available resources
and traditions to address local needs. 4 building types, one including modern terrace house,
while the others are veracular architecture, are chosen so that it can be assessed by GBI (M)
Assessment Criteria and scored accordingly to find out which one scores the highest. The
feasibility of the assessment tools are also taken into consideration as this project is assessing
existing buildings and not new construction. Some modifications are done to the assessment
tools to make it more suitable to the project. The results from the project show that vernacular
buildings scores much higher than the modern terrace house. This shows that vernacular

residential buildings are much more environmental friendly than modern terrace house.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Sustainable building, or green building is an outcome of design philosophy which
focuses on increasing the efficiency of resource use of energy, water, and materials
while reducing building impacts on human health and the environment during the
building’s lifecycle. This is done through better sitting, design, construction,

operation, maintenance, and removal.

Green building is a concept idea of incorporating a wide spectrum of solutions and
best-practiées. Through green building is interpreted in many different ways, a
common opinions is that they should be designed and operated to reduce the overall
impact of the built environment on human health and natural environment by
efficiently using energy, water, and other resources, while protecting occupant health
and improving employee productivity, and also reducing waste, pollution and
environmental degradation.(US EPA, August 2009)

The related concepts of sustainable development and sustainability are integral to
green building. Effective green building construction can lead to reduced operating
cost by increasing productivity and using less energy and water, improved public and
occupant health due to improved indoor air quality, and reduced environmental
impacts by lessening storm water runoff and the heat island effect. Practitioners of
green building often seek to achieve not only ecological but aesthetic harmony
between a structure and its surrounding natural and built environment, although the
appearance and style of sustainable buildings is not necessarily distinguished from
their less sustainable counterparts. A common misconception is that energy efficient
buildings are also green buildings. While energy efficiency is an integral part of a
sustainable building, energy efficiency alone does not qualify a building as green.



In Malaysia, the Standards and Industrial Research Institute of Malaysia (SIRIM) are
the one that promotes green building techniques. Driven by environmental needs,
Green Building Index (GBI) was jointly founded and developed by Pertubuhan
Arkitek Malaysia (PAM) and the Association of Consulting Engineers Malaysia
(ACEM) in 2009. GBI (M) is a profession driven initiative to lead the property
industry towards becoming more environmental-friendly. It is intended to promote
sustainability in the built environment and raise awareness among Developers,
Architects, Engineers, Planners, Designers, Contractors and the Public about
environmental issues. Malaysia’s Green Building Index or GBI (M) will be the only
rating tool for the tropical zones other than Singapore Government’s GREENMARK.
GBI (M) parameters are within the tropical climatic conditions. Its scoring priorities
are very much customized for the current state of Malaysia. GBI (M) differs
markedly from Singapore's GREENMARK thus uﬁderstandably GBI (M) rating
priorities should be like-wise customized to suit — both to Malaysian climate and also
the current state of the country’s development and existing resources. (GBI Malaysia
Website, 2010)

Vernacular architecture is a term used to categorize methods of construction which
use locally available resources and traditions to address local needs. Vernacular
architecture tends to evolve over time to reflect the environmental, cultural and
historical context in which it exists. It has often been dismissed as crude and
unrefined, but also, with the current energy crisis and environmental needs, who

highlight its importance in current design. (Holm, 2006)

The building knowledge in vernacular architecture is often transported by local
traditions and is thus based largely - but not only - upon knowledge achieved by trial
and error and handed down through the generations, which is in contrast to the

geometrical and physical calculations that underlie architecture planned by architects.



1.2 Problem Statement
1.2.1 Problem Identification

This project attempts to use the Green Building Index (GBI) Malaysia to try to
assess the vernacular housing type in Malaysia and compare it against the modern
housing type in Malaysia. This is done by doing a qualitative survey using the GBI
Assessment Criteria for Residential New Construction {RNC). The project aims to
study whether our modern housing is Malaysia is better scoring in the Green

Building Index (GBI) Malaysia against the vernacular housing type of Malaysia.
1.2.2 Significance of Project

The significance of this project is to find out whether our modemn housing post a
much higher scores than the vernacular housing of the past. As the vernacular
housing is an old building, the project is done to find out, while using the Green
Building index (GBI) Malaysia, whether it is a green building, and using this result

to compare it with modern housing of Malaysia.

1.3 Objectives and Scope of Study
1.3.1 Objectives

The objectives of the project are as follows:

¢ To study the criteria feasibility of the Green Building Index (GBI) Malaysia
Assessment Criteria for Residential New Construction (RNC).

e To apply the Green Building Index (GBI) Malaysia Assessment Criteria for
Residential New Construction (RNC) on vernacular and modern housing
types in Malaysia.

e To assess and compare the results between vernacular and modern housing

types to finding which scores higher.



1.3.2 Scope of Project

The scope of the project is to assess vernacular and modern housing type in Malaysia
with Green Building Index (GBI) Malaysia Assessment Criteria for Residential New
Construction (RNC). After the assessment, the results will be analyzed and
compared with each other to find out which housing is greener in terms of scoring in

which its design does not cause more harm towards the environment.

1.3.3 Project Feasibility

This project will be carried out over two academic semesters. The main activities
have been forecasted with a margin of planning error, which has also been included
into the schedule. After analyze and study the schedule planning, the project is found
to be feasible. Also included is the Gantt chart of project. (APPENDIX A)



CHAPTER 2

LITERATURE REVIEW

2.1 Vernacular Construction in Malaysia

Figure 1: A Traditional Malay House

Early Malay houses are build on timber stilts and made of materials which were
easily available from the tropical forests around the location of the house, such as
timber, bamboo, rattan, tree roots and leaves. Usually it will have pitched roofs,
verandahs or porches in the front, high ceilings and lots of big openings for
ventilation purposes. Although much of the characteristics are the same for all the
Malay houses, there are some differences aiso that vary from state to state. (Assoc.
Prof. Dr. A. Ghafar Ahmad, 2009)

The Malay architecture has been influenced by various cultures throughout the
decades, such as, Indonesian Bugis, Riau and Java from the South; Siamese, British,
Arab and Indian from the North; Portuguese, Dutch, Acheh, Minangkabau from the
West; and Southern Chinese from the East. Due to this fact, the Malay vernacular
architecture is influenced by these cultures and their architectures are also modified
to suit the different cultures.



Factors that govern the styles of the Malay vernacular architecture:

e (Climate

Malaysia is situated in the central part of the Southeast Asia, with it bordered by
Thailand in the north and Singapore in the south. It is bordered by lengitudes 100
degrees and 120 degrees east; and by Latitudes of the Equator and 7 degrees North.
The country is sunny, hot and humid al! year round with temperatures range from
25 °C to 36 °C. It has an annual rainfall from 80" to 100". Due to heavy monsoon
rains, the roofs of the Malay vernacular houses are very steep so as to make sure the
water does not seep inside the house. In some places, particularly low lying areas,
flooding occurs after heavy rain falls. To solve this problem, some houses have used
timber stilts to elevate the building above the ground level so that it is much higher
that the flood level. For ventilation purposes, the houses have large openings on the
sides and grilles are provided at high level in gable ends. Houses raised on stilts are

provided with better natural ventilation as it is higher.

o Material Resources

Since Malaysia has a tropical climate, building materials such as timber, rattan, tree
roots, bamboo and leaves are easily availabie and abundant from the tropical forests,
In a traditional Malay house, timber is used for the building structures, rattan and
tree roots are used for tieing up joints whereas bamboo and leaves are used for floors

and walls.



s Malay way of Life (Culture & Religion)

In the Malay culture, to reflect its owners® high status, most houses and palaces are
highly hand crafted and beautifully patterned and decorated. The Malays, as a
Muslim, have also adopted the Islamic principle orientation of mosque, particularly
the prayer halls as it has to be designed and faced towards Mecca. Traditional Malay
houses also uses different floor levels to indicate different functions of the rooms.
For instance, the verandah floor is raised lower than the living room floor. This is not
only indicating the room functions but also giving a sense of spatial transition in the

building.
¢ Foreign Influence

The colonization by the Portuguese, Dutch and British also influence the architecture
of the Malay houses to the new technologies brought in by the foreigners. Examples
of the roof made of leaves are replaced with zinc and clay tiles; timber stilts and
ladder are replaced by brick and cement columns; glass for windows which are
usually open; and nails used to tie the joints together, replacing rattan and tree roots.
An example where one can see these features are at the Alor Setar’s Balai Besar or
Audience Hall in Kedah. It was built in 1898. It has clay tile roofs, brick and cement
stairs, glass windows with brick and timber walls. Thorough these changes, the
process of adopting new technologies to ancient architecture are not entirely a new
idea. Malay Architecture has been modified by technological and cultural changes

for centuries.



2.2 Green Building Index (GBI) Malaysia

Green Building Index (GBI) is an environmental rating system for buildings
developed by PAM (Pertubuhan Arkitek Malaysia / Malaysian Institute of Architects)
and ACEM (the Association of Consulting Engineers Malaysia). The Green Building
Index is Malaysia’s first comprehensive rating system and is used for evaluating the
environmental design and performance of Malaysian buildings based on the six (6)
main criteria’s, which are Energy Efficiency, Indoor Environment Quality,
Sustainable Site Planning & Management, Materials & Resources, Water Efficiency,
and Innovation. The GBI is developed specifically for the Malaysian tropical
weather, environmental and developmental context, cultural and social needs. The
GBI imnitiative aims to assist the building industry in its march towards sustainable
development. (GBI RNC Assessment Tools., June 2009)

The GBI environmental rating system is created to:

* Define green buildings by establishing a common langwage and standard of

measurement;
* Promote integrated, whole-building design;
* Recognize and reward environmental leadership;
» Transform the built environment to reduce its environmental impact; and
* Ensure new buildings remain relevant in the future and existing buildings are

refurbished and upgraded properly to remain relevant.

There are others environmental assessment tools available outside of Malaysia such
as Building Research Establishment Environmental Assessment Method
(BREEAM,UK), Leadership in Energy and Environmental Design (LEED,USA),
Green Building Assessment Too! (GBTool, Canada and other), and Comprehensive
Assessment System for Building Environmental Efficiency (CASBEE, Japan). These
environmental tools are not suitable for Malaysia as these tools are design for
temperate climate zones. The only other assessment tools which are in the tropical
zone are Building and Construction Authority GREENMARK (BCA
GREENMARK, Singapore). The main difference in these environmental tools is that
it differs in its priorities when it comes to its scoring criteria, and it also suited to the

country development and existing resources.
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2.3 Vernacular Architecture through CASBEE

These studies are done by Shuzo MURAKAMI and Toshiharu IKAGA using the
CASBEE system for vernacular architecture throughout the world. These
architecture include Igloo from Canada, compound housing in Cameroon, Kasbah in
Morocco, house with a wind catcher in Iran, stilt house in Malaysia, cavé dwelling
and modemn Turkish home in Turkey, stiit house in Indonesia, and modemn
residential building in Hanoi. (Murakami and Ikaga, 2008)

Studies are done by assessing and scoring each of the architecture using CASBEE
for Home Assessment Tools. Results showed vernacular housing to be either equal
to or superior to modern housing in terms of environmental efficiency when both
environmental load and environmental quality are taken into account. Vernacular
architecture employs passive technology that was developed for such purposes as
safety, hygiene, or comfort using the limited technical resources available in the days
before modern technology existed. The way in which vernacular architecture and
lifestyles defined by such architectures make effective use of passive design adapted
t0 local climate and other conditions in cold and hot, arid and humid regions provide
valuable hints for environmental design that offers great possibilities for improving

architectural sustainability.

As these studies is in similar vein in what the author is trying to achieve in his
project, the author is also trying to prove in that vernacular architecture is much
more environmental friendly than modern housing type and will actually score
higher in GBI scoring also.



2.4 Achieving Thermal Comfort in Malaysian Building

This seminar talks about bioclimatic design in which it can be conceptualized as
building design that utilizes a range of biophysical elements that are drawn from the

ecosphere — heat, light, landscape, air, rain and materials. (Sabarinah, Zaini, 2007)
Current themes on a range of such issues are:

e Climate type and requirements

o Adaptive thermal comfort

¢ Vemacular and contextual solutions

¢ Tools and assessment methods

¢ Microclimate: sun path, wind and rain

e Working with the elements, such as passive and active systems

¢ Development of a responsive form
The needs for bioclimatic design are:

e The rate of change in the level of climate variability and modification is
increasing, requiring human adaptation to a rapidly warming world.

¢ The fundamental means to this adaptation is the adoption of more effective,
and widely used, methods for passively cooling buildings.

e AC systems are increasingly seen as part of the climate change problem, as
well as its solution. Not only is the rising cost of energy a problem, but the
energy used to run these system is a major contributor to greenhouse gas
emissions.

e It is imperative to create a new ‘cool vernacular’ building approach, which

matches human and environmental needs.
From these, it takes example of Kuala Lumpur as the Malaysian climate for these

studies. And it establishes that hot humid climates are distinguished by 2 features

which are the climate is uncomfortable and is the most difficult to ameliorate by

10



passive design, and many of the countries in the hot humid region are developing

countries,

The ways to solve this are by looking at the design of vernacular urban shop houses.
Strategic solution are by keeping out direct sunshine and heat, maximize natural
ventilation, use orientation to best effect, roofs should be pitched to facilitate water

drainage, and keeping mean radiant temperature as low as possible.

11



CHAPTER 3

PROJECT METHODOLOGY

3.1 Procedure Identification

In order to complete this project successfully, a systematic and structural project
methodology in crucial. Thus, a thorough discussion been held with the supervisor to
address this issue. When deciding on the project title, a brief study on the project title
been held. This is to get a genéral/rough idea on the study area of this title. Upon
completion on this study, a thorough literature survey thru all the available sources
such as internet, online or printed journals, reference books and discussion with the
supervisor. This definitely gives a deeper and more profound understanding on the
topic. As the project progress, more literature reviews and discussion will be held to
address all the arising problems. The project methodology can be generally divided
into two main parts which for the first semester and the second semester. The
literature review, gathering information, research and deciding on locations of
assessment are the main target for the first semester, and the analysis of assessment

and compiling of information are set for the second semester.
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3.1.1 Flowchart of Methodology
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3.1.2 The Literature Review

The literature review involves discussing on vernacular architecture in Malaysia as
this s the type of building that will be included in the study as to find a much deeper

understanding on the vernacular architecture in Malaystia and its characteristics.

Also in the literature review is the information regarding Green Building Index (GBI)
Malaysia and its similar assessment tools across the world. Also reviewed is the

difference between GBI and its counterpart, although not in depth.

CASBEE has done a similar project as to this survey but it involves vernacular
architecture across the world. The project is done by using CASBEE Home and its

discuss the advantages of using vernacular architecture design in modem design.

Another reviewed is a survey of achieving thermal comfort in Malaysia building.
This study was done as to find out better ways to improve Malaysia building design.
This also studies on the effect of materials on thermal building comfort.

3.2 Tools and Equipment

The assessment process of survey requires usage of Green Building Index (GBI
Assessment Criteria for Residential New Construction (RNC). Equipment to use are
an anemometer (for measuring wind speed), a humidity meter (for measuring
humidity of the air), a digital thermometer, a sound level meter (for measuring the
sound insulation between rooms), and a measuring tape.

3.3 Gantt Chart

The Gantt Chart for this project is included in the Appendix.
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3.4 Chosen Site

As the assessment process needed vernacular housing to be assesses, the author has

chosen 4 buildings that are applicable to the project so that it can be assess. The

buildings are:
i Tun Mahathir Mohamad Birth House (Traditional Malay House)
ii. Syed Al Attas Mansion (Mansion)
fii. Alif Café Restaurant (Shophouse)
iv. Modern Terrace House

As all of the buildings are of different types, the author thinks that this will make the

scoring be much varied between the buildings.

15



3.5 Building Profile
3.5.1 Tun Mahathir Mohamad Birth House

On 20" December 1925, Tun Dr. Mahathir Mohammad, the 4% Prime
Minister of Malaysia was born in this house at No. 18, Lorong Kilang Ais,
Alor Star, Kedah. This wooden house with the attap roof is bought by his
father Mohamad Bin Iskandar from a person who wants to get his son
married. This house is built in 1900. (Arkib Negara Malaysia, April 2010)

At the time of the purchase, the house was not painted and had no balcony or
staircase in front. After several years, a renovation was carried out and the

front portion was built. The house was also painted.

The house has only one room and has no electricity. Its floor was made of

wood and its ceiling of white cloth.

Figure 2: Tun Mahathir Mohamad Birth House

16



Figure 4: Satellite picture of Tun Mahathir Mohamad Birth House with a 1km radius

ring
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3.5.2 Syed Al Attas Mansion

The mansion was named after its owner, Syed Mohamad Al Attas, a spice
trader of Arab-Malay mix from Acheh. He was a well-to-do philanthropist
and one of the prominent leaders in the 19 century Penang Malay-Muslim
community. As his family moved away in the 1930s, the mansion began to
lose its luster. It was becoming dilapidated in the 1960s and was once even
used by the Indian Chettiar community as a recycling center. (Penang Islamic
Museum, April 2010)

Recognizing the historical value of the building, the Penang Heritage Center
came to the rescue in 1995 to prevent further degradation. Its intervention
could not have come at a better time as the building was once almost

demolished to make way for a road construction project.
A full restoration work was carried out in 1996 with the funding from the

Federal Government. Much needed technical assistance came by the way of
Didier Repellin, the Chief Architect of Historical Monuments, Lyon, France.

18



Figure 6: Satellite picture of Syed Al Attas Mansion with a 1km radius ring
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3.5.3 Alif Café Restaurant

The building is located in the town of Gopeng and is from the time of pre-
war shophouse. It is located along the main road in the town of Gopeng and

is nearby to the Gopeng bus station. The building is now used as a restaurant.

This building is a 2 storey building and it has a floor area of 150m®. The
materials used for this building are mostly bricks and mortar. The front part
of the building is used as the dining area while at the back is the kitchen. The

upper floors are used by the occupants as their living space.

Figure 7: Alif Café Restaurant
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Figure 8: Satellite Picture of Alif Café Restaurant with a 1km radius ring

21



3.5.4 Modern Terrace House

The house is a one storey modern terrace house. If is located at Taman
Siputeh Permai, Siputeh. As this is a new building, it is assumed that the
neighborhood, in which the house is situated in, is built around 5-10 years

ago. This house is a single storey house, which is bujld with concrete

columns, beams and slabs. The house has a floor area of 60m?>,

Figure 9: Modern Terrace House

22
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Figure 10: Satellite picture of the Modern Terrace House with a 1km radius ring
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3.6 Scoring Moderation

As this is also a study of the criteria feasibility, the scoring of the assessment tools
are also moderated. Some of the criteria can be measured, while some of them can
only be observed to score them. But there are some criteria, which cannot be scored
either by measuring or observing. As a result of that, some criteria will be omitted
from the assessment. The marks also will be adjusted to reflect this moderation. The
full mark for the assessment is 100 points. After the moderation, it is found that the

maximum marks that can be scored are only 76 points.

The list of the criteria which are observed, measured and omitted will be included in

the Appendix.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Results

From the assessment that has been done at the site by using Green Building Index
(GBI) Assessment Criteria for Residential New Construction (RNC), the results are
then tabulated and are displayed below in the table and the graph:-

25
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4.2 Discussion

The purpose of the project is to find out which of the building type, vernacular or
modern housing, will score higher if the GBI (M) Assessment Criteria for
Residential New Construction was used. As a way to measure if either the building
will pass the assessment or not, GBI (M) has already provided its own rating tier in
which a building score will be measured against and be given the respective rating.

Below are the GBI ratings as found inside the manual.

GBI Rating Points
Platinum 86+
Gold 76-85
Silver 66-75
Certified 50-65

Table 2: GBI Rating Classification

As the project did not use the full allocation of marks, which is 100 points, in which
the project only uses 76 points, the GBI rating are modified to fit the requirement of
the project. And also as the only purpose of this project as to find out which building
scores higher, the only rating that is found suited to be used is the Certified rating,
To suit it to the modified scoring as the total scores are much lower, it is found it is

much suitable to change the scoring to 38 points, 50% of the total points.

28



4.2.1 Tun Mahathir Mohamad Birth House

From the results above, it shows that this building scores the highest amongst
the other buildings. This shows that the traditional Malay house which was

built a long time ago is environmentally friendly.

Of the entire assessment category, it scores the highest in Indoor
Environmental Quality and the Innovation. As this is a Malay vernacular
house, it has many windows and it is also raised on stilts. These may cause
air to circulate more inside the house and also under the house. It is also
found to be innovative as it is small and beautiful, uses passive cooling as the
roof is much higher than normal houses and it also doesn’t have a ceiling. It

is also now used as a2 museum.

This building also shows the most difference between outside and inside

temperature and relative humidity.

4.2.2 Syed Al Attas Mansion

From the results above, it shows that this building scores the second highest
among the building types. Its scores are almost similar to Tun Mahathir
Mohamad Birth House.

The only difference is that it scores in Water Efficiency and scores hi gher in
Sustainable Site Planning & Management. It scores in Water Efficiency,
where other building types failed, is that it uses water efficient fittings to

control the volume of water used.
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4.2.3 Alif Café Restaurant

For this building, it scores the third amongst the buildings that were being
assessed. It scores better in Energy Efficiency and Sustainable Site planning

& Management.

The score of Energy Efficiency is better because its scores on OTTV and
ETTV which carries a lot of marks for Energy Efficiency. Most of the other
buildings, according to the calculations done by the author, scores admirably
in Energy Efficiency. It also scores better in Sustainable Site Planning &
Management because it is situated in the middle of the town, and thus,

making it much nearer to basic amenities and services.

4.2.4  Modern Terrace House

For the modern terrace house, we can observe that it scores the highest for
Energy Efficiency. While this seem improbable, it could be possible. It
excels than the other buildings because of the area of assessment of home
office and connectivity. As it is a modern house, it could be said that it js
built with the idea of home office in mind, with a high speed internet access

available,
It scores the lowest marks in all of the other criteria being assessed. This

supports the author’s objective in finding out that vernacular architecture

scores higher than modern housing.
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As the discussions of the individual buildings assessed are done, it is found that the
relative humidity and the temperature taken at the building site, outside and inside,
also vary between buildings. The highest difference is at the Tun Mahathir Mohamad
Birth House, which shows a remarkable 4.2°C, followed by Syed Al Attas Mansion
at 1.9°C, Alif Café Restaurant at 1.2°C, and finally the modern terrace house at
1.1°C. The differences of relative humidity between the buildings are also big with
5.3% for Tun Mahathir Mohamad Birth House, 2.9% for Syed Al Attas Mansion, 0.8%
for Alif Café Restaurant, and then the modern terrace house at 3.3%.

This shows that temperature and relative humidity also plays a part in assessing
which house is better as it shows that Tun Mahathir Mohamad Birth House shows

the largest difference in temperature and relative humidity.

For the calculation of OTTV, in which it is included in the Appendix, in which it
shows that all the buildings posted very good scores, it can be because some of the
buildings are connected to another building, thus removing a facade of the wall from
calculation, which leads to lower OTTV value.

In the part of suitable site planning and management, the higher scores tends to be
buildings which are located in the middle of city centers, this will make it much

more nearer to basic amenities for people living in those houses to live.

While for the part of water efficiency, it is found that most of the buildings are not
yet equipped with technology to make it much more water efficient. That is why

most of the buildings scored zero for this part.
If using the modified GBI rating, the author has found that all vernacular buildings

have at least reached the Certified rating while the modern terrace house failed to be
certified.
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CHAPTER 5

CONCLUSION & RECOMMENDATION

5.1 Conclusion

For the conclusion of this project, it is found that the objective of the project was
completed successfully. The first was to study the criteria feasibility of Green
Building Index (M) Assessment Criteria for Residential New Construction was
feasible to be used for this project. This objective was completed successfully. The
second objective is to assess vernacular and modern housing while using the
assessment tools. This objective also has been performed successfully. The final one
is to assess and compare the results between the vernacular and modern housing to
find out which one scores higher. This objective has also been completed as the
results have shown vernacular housing scores higher than modern housing. Which
means the vernacular housing are more environmentally friendly than modern

terrace house.

5.2 Recommendation

The author would like to place some recommendations on how this project can be

improved in the future. The recommendations are:

e Moderations are needed if this assessment tools are going to be used for
assessing existing buildings. As in its form right now, it is more towards
assessing new construction.

o Create a new assessment tools which are already tailored for the Existing
Residential Buildings

e More emphasis should also be put on the comfort of occupants. There is only
one criterion under Indoor Environmental Quality which measures the

comfort of the occupants.
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CHAPTER 6

ECONOMIC BENEFITS

6.1 Economic Benefits

Economic benefits of building buildings up to the standard of GBI (M) are what the
future of construction industry in Malaysia is heading towards. As these research
have shown, vernacular buildings scores a much higher scoring if compared to

normal, or modern building.

Thus, an economic benefit is that the modem developer or contractor can adopt some
building techniques and design of vernacular building into their modern buildings.
This will increase the scoring of the modern buildings and also make it more

environmental friendly, which most people right now are more aware.

Another economic benefit from this research is that this will infroduce GBI {M) to
the contractors and developers by stating that what they are trying to do will improve
the efficiency of the buildings that are being built. These will become a selling point

for them in trying to sell the buildings to the customers.

33



REFERENCES

Arkib Negara Malaysia, Rumah Kelahiran Tun Mahathir Mohamad,
hitp://www.arkib.gov.my/rumah_kelahiran mahathir/, Retrieved on 20
April 2010

Assoc. Prof. Dr. A .Ghafar Ahmad, Malay Vernacular Architecture,
http://www.hbp.usm.my/conservation/malayvernacular. htm. Retrieved on
6 September 2009.

Green Building Index Malaysia, Green Building Index Sdn. Bhd.,
hitp://www.greenbuildingindex.org/

Green Building Index Sdn. Bhd., Green Building Index Assessment
Criteria for Residential New Construction (June 2009), Version 1.0.
Holm, Ivar. 2006 [Ideas and Beliefs in Architecture and Industrial design:
How attitudes, orientations, and underlying assumptions shape the built
environment/. Oslo School of Architecture and

Design. ISBN 8254701741

Murakami and lkaga (2008), Evaluating Environmental Performance of
Vernacular Architecture through CASBEE, IBEC.

Penang Islamic Museﬁm, Sved Al Attas Mansion,
http://www.penangislamicmuseum.net/, Retrieved on 20 April 2010
Sabarinah, Zaini, Shayouty, and Ghadafi, Achieving Thermal Comfort in
Malaysian Building: Bioclimatic Housing [PowerPoint Slides], CIDB
Seminar 7 August 2007 Notes.

US Environmental Protection Agency, Basic Inform'ation of Green
Building, http://fwww.epa.gov/greenbuilding/pubs/about.htm. Retrieved on
28 August 2009.

34



Appendix A
Gantt Chart

35



yeaug 19153WURS PIA asin
uoniesedaad
auoIsaj auep

s5920.4d

uoIlelUBsAId {BIO

punog yos ui Sujpuey

punog yos Suliedalg

uoleuassig

UORIGIYXT 431504

121504 Supredald

uojILIUBSAd J3350d

HIOM Pal

yoday Sumiugng

oday Buiiedauq

Il woday ssaiSoud
| dAd Woly xiom Surunsay

9T

ST

¥1

£

[4)

1T

01

as

S | ¥ | E|CT |1

yaam/ieraq

ON

1 139l04g 128, |RUIY 404 DU




Appendix B
Green Building Index
Assessment Criteria
for

Residential New Construction (RNC)
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

The Green Building Index (GBI) is developed by PAM and ACEM for the purposes as mentioned herein
and may be subject to updeting and/or modification in future,

White avery cars has been taken by PAM and ACEM in the development of the GBI to establish s
acknowledge copyright of the information and matetials used, and contact the copyright owners known
to PAM/ACEM, PAM and ACEM tender their apologies for any accidental omissions,

Green Building Index and GBI is a copyright of Greenbuildingindex Sdn Bhd {in short "GSB"} in which GSB
reserves all rights. GSB is the custodian of all rights of PAM and ACEM in the GBI, No part of the GBI may
be used, medified, reproduced, stored in a retrieval system or transmitted in any form, or by any means,
slectronic, mechanical, phc:tocopying, recording or othenwise, without the priar writien permission of (358,

PAM andfor ACEM andfor GSB shail not be held liable for any improper or incorrect use of the GB!
{inclusive of the materisis sndfor information cantained therein} and assume no responsibility for any userts
use af it In no event shall PAM and/or ACEM andsor GSB be hable for any damages whamoever, whether
divect, indirect, incidental, special, exemplary or consequential {including, but not fimited 1o business
interruption oF foss of use, data or profits} regardiess of cause, and on any hasis of Hability, whethar in
centiac, strict bability or tort (including negligence, misrepresentation or othenwise} arising in any way Gt
of the use of the GBI ar the information and materials contained therein.

The information and materals in the GB! are provided “as is¥ and without warranties of any kind
expressed or implied. PAM, ACEM and G5B do not warrant or make representations as to the accuracy
and completeness of any information and/or materisls contained therein. While every effort has been
made 1o check the accuracy and completeness of the information and matesials given, the users should
afways make their own relevant checks. Accordingly, PAM, ACEM and GSB do not accept responsibility
and liabifity for misstaterments made in it or mistnderstanding from it,

The GBI is no substituts for professional advice. Users are advised io consult with sppropriste and
accredited professional advisors for advice conceming specific matters pertaining to the GBI before
adopting of using it. PAM, ACEM and GS$E disclaim any responsibility for positions taken by users in thair
indlvidus! cases or for any misunderstandings and losses, direct or indirectly, on the part of the users,

PAM, ACEM and G58 do not endorse or otherwise acknowladge the GBI rating achieved by the use of
the GBL PAM, ACEM and GSB offer g formal certification pracess for ratings: which service provides
for independent third party review of points claimed 1o ensure that all credits can be demonstrated to
be achieved by the provision of the necessary documentary evidence. Use of the GBI without Tormal

certification by GSB does not entitie the user or any other parly to promote the achieved GBI rating.
Y ! g

To the extent permitted by applicable law, by using GS5B% GBI, the user agrees defend, indemnify,

nd hold harmless, PAM and/or ACEM and/or GSB, their officers, employees, maembers, representatives
and agents from and against ali claims and expanses of whatseever kind and amount, arising cut of the
usart use of the G8t or matenals and information contained therein and not to pursue any cause of action
whatsoever against PAM and/or ACEM sndfor GSB under any conceivable tircumstances,
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

HAT 15 THE GREEN BULDING R

A {GBLY

The Green Building Indax is an environmental rating system for buildings developed by PAM
{Perubuhan Arkitek Malaysia / Malaysian Instituie of Avchitects) and ACEM {the Association of
Consulting Engineers Mataysia). The Green Building Index is Malaysia'’s first comprehansive rating
system for evaluating the environmental design and performance of Malaysian buildings based on
the six (8) main criterias of Energy Efficiency, Indnor Environment Cuality. Sustainable Sie Planning
& Managemaent, Materials & Resources, Water Efficiency, and lnnavation,

The Green Building Index is developed specifically for the Malaysian tropical weather, environmentaj
and deveiopmentai context, cultural and sacial needs,

The GBI initiative aims to assist the building industry in its march towards sustainable development,
The GBf environfemal rating system: is created two:
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GSB encourages all members of Project Teams, Building owners, Bevelopers and other interested
parties {inciuding Contractors, Government and Design & Buiid Contractors) to use the Green Building
Index to validate environmental initiatives at the design phase of new construction or base building
refurbishment; or construction and procurement phase of buildings, Use ofthe Green Building Index
s encouraged on all such projects o assess and improve their anvirormental attributes.

Use of the Green Building Index tool withaut formal certification by an independent aceradited G
Certifier does not entitle the user or any other party to promote the Grean Building Index rating
achieved. No fes is payable to GSE for such use, however formal recognition of the Green Building
index rating - and the right to promote same - reduires undertaking the formal certification process
affered by Greenbuildingindex Sdn Bhd.

Al Gragn Building Index rating tools ane reviewad anrwizily; piease forward sny feedback to infollareenbuildingindax.ong
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

1 Energy Efficiency

i
— S

T
i

2 Indoor Envirenmental Quality

T

3 Sustainable Site Planning & Management 39

J ______ .
i

[ —— o ) "““'1

i
| S
! TOTAL SCORE 100

i
} . |

L____;ﬁ__%__.__“ﬂ__._w,ﬁ_;_,_w___m____;__ S R T e

86+ points Platinum

78 to 85 points Gold

66 to 78 points Silver

| 50 to 65 points Certified
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

Renewable Energy

Advanced EE Performance bas;i_on OTTV & RTTV

EE Heme Office & Connectivity
EES Sustainable Maintenance
S EQ - | INDOOR ENVIRONMENTAL QUALITY
L Air Quali'ty, Lighting, Visual & Acousi::c Comiort
EGY ! Minimum IAQ Performance
EQ2 Daylighting o
[N eX] Sound Insulstion
E(xd Good Quality Construstion
EQS Volatile Organic Compounds
: EGs Formaldshyde Minimizstion
| Vesification
EQ? ‘ Post Occupancv Eva'uation Verm\.atnon .

va‘1 Site SeEectzon
SMz2 Public Transportation Access 1z
SM3 Community Services & Connectivity 8
54 Open Spaces, La.ldscan.ng & Heat :s:ard Errect 4 :
Site & Canstruction Management r C - 29
SM5 Constriction Systam & Site Management 3 I
S Swrmwater Management 3
SM7 Re-development of Existing Sites & Beownfiold Re-development 4
SMB Avoiding Enviromentally Sensitive Arcas 2
: SM% Building User Manual 2
MR | MATERIALS & nesouncss
| Reused & Recyded Materials .
' MR Storage & Collection of recyciabiles 2
- MR2 Materials Reuse and Selection 2
. 4 ' MR3 Coris‘"rucncn Waste '\ﬂarcgbmem 2
_. Sustainable Resources ; R 4
' MR4 Recycled Content Materials 1
i MRS Regional Matarials 1

MR&

Sustainable Timber

Water Harvesting & Recycling.

Water Efficient Fittings

WE1 Rainwater Harvesting

WE2 Wa*er Rec ycllrg 2
lncreaud Eﬁ:aency i B R REEES

WEZ Water Eﬁmenf Landscamng 2

WE4 4

12

N1

innovation in Design & Environmental Design Initiatives

N2

Green Building index Facilitator {GBIF)
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

ATEM

- AREA OF ASSESSMENT

DETAIL | ‘MAX | oo -
POINTS | POINTS |- SCORE.

Extablish minimum Energy

ney %—r- pwbrme!'m Lo rediee energy consumplion in buﬁd-nq' thus mdu'“m, (O amission
0 the atnosshare.

Apply DTTV snd RTTV Tormulas of M5 1525 for residantial begldlings.
QTIV 5 50 Wim® RTTY ¢ 25 Wim?

Reol Uz 04 WinTK (Lightwaight)

Roaf U2 0.6 Wini{ he-avyweth“

EEZ

RENEWABLE ENERGY-

Encoirage use of ienewabile snergy.

- ) towatse (-5tareys and belowd:

Where 1 kWp is generated by renewsble anengy,

Whene 46% of buiidig enemyy consimotion or 2 Ko fwrhichewar is the fower] is genessted by renewabic energy, OR

Where 605 of huilding enaigy consumption or 3 kWp (whichever is the lower), oR

Where B0 of Luilding snergy consmiption or 4 KW (whichever is the lowas), oR

100% of buiiding energy consumption of 5 KWp twhichever is the lowen

8) Hirlse'thbove 3-Storaysh:

Where 0.5% of building enengy consumption a7 5 KWp fwhichaveris the higher is generated by renaweble energy, OR

Wheie 1.0% of buikiing energy censumpticn o 10 kKWp (whichever is the highen, or

Ny

Where 1.5% of building eneny consumption or 20 K (whichever is the higher), OF

5]

Whene 2.0% of building energy consumption or 30 W (whichever is the higherj, or

Where 2.5% of huilding ensigy o2

ption or 40 e {whichever ks the higher)

(S BN

.5.53' ;

| ADVANCED EE PERFORMANCE BASED ON OTTV & RTTV

Establish LE Pedarmance to reduce depandence on Energy to keep indoor environment at satisfactony comfort favel,

Caimputed OTTV and RV 16 show lower dependence on Energy 10 maiisin indeor tharmal comiart,

OTTV £ 88 Wrn®
Lightwseight, Rool Unvakse 2 635 Wim2K
Hezvyweight Rool value £ 0.5 Wma

QTTV ¢ 44 Wia?
Lightweight Roof U-valus = 030 Wi
Heaviweight Roof Uwahse < 0.8 Wn#,

4

OV 2 42 Wim?
Lighiwwaight Roof Uvalue < 0,25 Wrm 3l
Heavywiight Roof (kvaloe £ 6.3 Whin

10

OTTY ¢ 40 Whn?
Lightweig
Heavyweight Reol U-value < 0.7 Wi

Q1Y £ 38 WimR
Lightweight Roof Uwalues 2 6,15 W2
Heavpamight Roof Uvalua £ £15 WmAl

| :HOME OFFICE & CONNECTIVITY

Encourage fual use spaces and watking from Home thesehy discoumge avoitlable COMMURInG.

Muttile use type dovelopments, OF
Hig apeed internet ausess availabla at hon'rm > 1ViBs

N '._E.gs .

_-SUS'TAINABLE MA!N'!’ENANCE

{the 12 ranths Defects
user information and guide to sustsin

Ensure that tha busllding’s enargy rolated systarms will continue 1o nerfarm as
& Liability Period. Dacanent Green Building Diesign fatunes and stratei
performance during oLTupanty,

Buildings Wit Commeon Management:
L Provide a designated bullding maintenance office equipped with facilities fincluding tools and instrumentation: and
inventy staage:
2. Provid

@ evidence of dacumented plan for at least 3-vear facilhy misintenance and pievetive Maintenance budger; Of

Bulidings Without Cormmon Management:
1. Provide a avidence of documented plan for o last Svear preventive madntenanes biglgat,
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

AiR QUA!JTY LIGRT!NG VFSUN. &-ACOLI 'ﬁC COMH}R IUER!FICATEUN i

DETAN. | NMAX ™| o
y fTEM'- AREﬁ OF ASSESSMENT i SCORE
s . D S POINTS | POINTS S 7000
. AIR QUALII Y ?JGHT!NG. V!SUAL & ACOUST iC COMFORT .
R MINTMUM ]AQ PERFORMANCE
mumn indonr ai quatity {80) perfarmance 1o enbance oo air fuality i building, thius contibuting to the
welk-boing of the oosgents
Waet the mininwim requirenients of ventilation mte in the local buitding code i 2
Provide cross veniitation for ali public and cireulstion spacas 2
TEQ2- | DAYLIGHTING
Encourage and recogniss designs that provids good levds of da s 53 for buliding cocupants.
Cetinonstate ihat 3 ne mrwtndl "icﬂnhqﬂ of the Habitable Rocoms o5 definec! uinder UBBL has a light factor i ths
1.0 3.5% as mensurad st floor Sevel;
2
it > 50% of Habrable spages, OF 1
if = 75% of Habitable spaces 2
TEQE’ {7 SOUND INSULATION
Encourage and eeognise building that is designed with adecguate nsulstion betwean dweling unis
Ersure that tha al nourdi sound pretaton behwesn spEces e contolled Wit Foilowing tiiteria;
inter dwalling sound penairation beiweer dewalling units < 45 ¢ dBAeq. 1 2
Intra dwelling air bourne sound panstation betwian walls in the same dwalling unit shoukd not excaad the foliowing values:
Bedroon < 40 dBAsy 1
Other aress < 30 dBAsy
EQ4 | -GOOD QUALITY CONSTRUCTION :
Encourage and necognise gaasd ouality constiuction — first time ighs - ra-wotk that vastes mataials snd
fabous
i . 1
Subxscribe to ndepancent method 1o sssess and evaliate cruality of workrs mnuhip of building project based on QDB CiS 7 1
Quinlity Sssegemy e for Building Construction Work {QLASSICY. Must achiave & minimum scare of 70%
. EOS. 'VDMTlLE"GRGANIC,CQMPQ_UNDS
Encourage and recognise piojects that raduce the detimental inpact on oeeugant haath from finishes emitting intaimal
air pofiutants. R » the Guantity of indeor abr comtaminants that sre ndomus, & tating aindfor harsdul o the comfont and
wedkbeing of instaliers and oo Volauh: ()lgd"li\. Compaund (VO content to comply with requirsmants specified in
intermational labelling schames e
0.5 point §s awarded for sach of the fa‘i‘ow:r-g g to 3 maxinunm of 1 peint: ! 1
i. Low VOU painf and coating
2. Tow VOC caipet or floorng
3. Low VOO aclhiesive and sealant OR o sdhesive and seelant used.
CEDS FORMALDEHYDE.MlNIMiSATiON
Raduge the exposdre of occupants to o rmalr.f-'o},de snd promote geod indoer air quality in the living space. Products with ne
added urea formalnﬁ‘wde Bre t be used.
8.5 point is awerded for eath of the following up to 8 marieum of 1 poine:
¥, Compaosiie wood and agiliber producis defined as: pantidebosid, mediuns density Fbathoard D, plywood, 1 4
whesthnand, strawhoard, panel substrates and doar canes;
£, Laminating schosivar used L isbrcate on-site and shop-applied composite wood and agifiber assemblies;
3. insulaticn
4
VER!FICATION
: EQ‘J’ POST OCCUPANC'Y EVALUA'HON VER!FICAT{ON
Provide for e assessment of comfort of the building accupants over time.
: at CHpRrGY.
his a.rvm{ ‘.}'on b c:r-ilect anoy 1ymt--J<- -esp 565 aL-o.J' Tl'l(é?"'lai (I(,"mc"!‘ wsual r.(r-nnr‘ anu A o\ﬁ*tc mm*("‘t na buuﬁmq 1
should include an assessment of cverll satisfaction with themal, visua! and acoustic perfonmance and identification of themal- 2
related, visual-mlated and acoustic-ralsted problbsms
Develop & plan for comactive asticn i e sursy rsills idicate that more than 20%, of cempants are dissatislied with the «
aversl comfort iy the buskiing, This plan shoukd indlude messreinent of selovant environmental variables in problem areas, !
INDOOR ENVIRONMENTAL QUALITY (EQ} TOTA Lt 11
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

- DETAIL |MAX T L
ETAIL | MAX §coe
_ POINTS | SCORE.
’ S_M‘l_ . SITE SELECTIO'N & ?LANNING
Proposed develosment is appropriate for the she and compiies with the Lossl Plan or Stucture Plan farthe stea,
The proposed building must comply with the following requirements:
1. Yhe Strucivre Plan o7 the s 1 k|
ANLYOR
Tie Local Plan where svailebie
2. Ifasiructure requiremint is available for the area,
SM2 | PUBLIC TRANSPORTATION ACCESS
the seloction of sites tlose to franspor hubs and the pamning of naw housing sreas ancoumge te we o‘ pubirr
: 815 to reduce the cument and futuce heavy CRPEITRNICE 6N DdvaTe TRRsOT, wivich is the groatest cor
Green House Gas {GHG] emission.
Points ane awanded acco"ong e praximity of the developaent oort hiths and quality of the stcess 1o the 1L
Transport hub. For new housing am, oS r;f“ampo. i G concerned with proper shelter,
armenivies, shuttle facilities and parking faciities are encouragad, Points are awarded accomling 1 the sibsection CHRGOTES.
NOTE: SELECT E'THER SMZA & $A2B OR $SM2C & SM2D
Distance from Mass Transport Station/Hub to bulding withidy Yiore {50% of points if from Shittle Bas Stopt
0~ 250m 8
SMZA L 251 500m &
o 3
507 - 750m 4
F5im - Thm 2
.W&ﬁ(way from buitding to Mass Transpert Station i by than 750m from M'ajss Teansport Station,
Dedicated fontpgth Z
. ] Coverad walloway 3
SMZ8 Covernd wallway thnt incorparates provision for e handicapped 4 4
ORrR
Shelfered and secursd waiting ares for shiitile van ar bus in ihe msidendial builsing if more than 750m Som Mass A
Transport Station :
. : Trsnspur! Tarminal st the Residé ontial Anau wﬂ: seatmg md warhng ma
. . i'nr & pinfmum of 10% o the tnta! number of resldem:al units
i T
Seore Is average of points of o residential units in the resicdential aren as for SNIZA g B
Wollowsy from bullding to Transport Tarming] i less than 750m friorm Transport Terdinals . :
Cadizatect footpat 2
Covered walkway 3
Coverad walkway that incerporates prosision for the handicapped 4
o
Stape | Gar park pmvmon next ts 'n-lansp'mrt Temunai . . .
T
Car piark prévisis for dt ledst 20% 6f o8 fumber of residentlal it not more than 250m Form the Tinnival f 4 4
OR
Des!ghuted hicyde fene provision i at least 90% of the: Resldunml area and a Semred bicyde parking area in ﬁ\'_a ’
Trarisport Terminal for 10% i the total number of residential units: - . : -
Pmision of Bieyele Lanes 2
AND Provision of Bluypcla Parking Area 2

Continued o next page »>
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

| DETAL | WIAX |To o
ITEM. 'AREA OF ASSESSMENT d SCORE
?OiNTS PO!NTS ;
CSM3 "-CUMMUNTI'Y SERWCES & CON‘NECTIV’ITY
Encourage the selection of sires close % basic coniniy amenities snd the planing of new residential ansas 1o QACHUTHG
provision of lecal amenities, lhm 8 10 feduce the cument am heovy use of private tisnspon stter working heurs, whict
greatest contributor fo GHOG emdssion.
Faints are awarded accarding to proximity of the development to sommunity amenities. Points ane awarded accarding to the
subsection categonias.
Basic Amenities as fisted balow are provided or are svailabie within 750m of the residential units
fiess 1 point if mere than Y50m awayl
sMzA o e o 4
1. firacery Store or Mini-market Z. Restsurant or Coflee Shap
3. Surau or Mosque A, Playground or Public Park 8
Other Amuaititias as fstad below are provided ar are available within 750m of the residential unity
. (0.5 poirt per em ot pguivalent up to maxiumm of 2 pojnts. Less 0.5 pains if more than 250m away) 5
1. Clinic g Medisal Center 2. Poiice Station or Police Pandol -
3. School or Creshe 4. Bark, Post Oifice or AT
Additional Amenities us listed below are provided or are availabie within 750m of the msidentiat s lits
P (0.5 point par ftam or equivsient up to maxiomm of 2 paints. Less 9.5 point Fmor thai 750m away): )
1. Library 2, Comenumnity Centar or Hail 3. Wt Market or Supermarket
4. Barber Shop . Laundry
SM4: OPEN SPACES, LANDSCAPING AND_-'HEAT ISLANDEFFECT - - ": ’ R .
Desvelopumient shudd bave smaller Tootprits and more Lardducaping, the: reducing the well know effects of Heat islands
around hant scaped aress.
ravisien of landseaping with indigenous plaats to 10% of total devalopment area i 4
Prowisicn of addi:icraal similar landseap i 1 poict up to a maxicrum of 3 points

-CONSERUCFION S\'STEM & SITE MANAGEMENT

"nmuragp 185 and teduee on-site construction. Reducs matetial vastaga and constrction vw: 2stage to !ur.ahuF sites, Reducs
te pollting effects of construction and from workers during construction

it v waste and nubbish fom workers, Craste and
sinted with the project.

ution from construction activities by conmralling polt
mplament 2 Sie Amenities Pisn for sil construction workens assor

Tha pian shall describe the maasures implemented to accompilish the Toliowing abjectives:

1. Proper scoommodation for congtruct
2. Preveiit poliution of storm sewar o rec
3. Prevem paﬂ\mng the surrsunding ares T
4. Provide ad

or &l wmporary rented accommadation nearby;
-mg fraper seotic tank.

Y open burning snd proper ‘.:snosmi of donestic waste.

& heslth and hygiene facilities for werkers an

CIDB i8S score = 50%, ok

CIDEG IBS soom & 70%

SMS

STORM WATER MANAGEMENT -

Wanage sudace water in oFf from developmams. Paduce the poliution and stosm water loading of the river systems from
developmer:.

Reduce flood risk. Retain rainwiater for recyeling and appmpiiale use

Cormplies with MASMA minimim mguiements

Exceeds MASMA requirements by 30%: entitled to 2 additfona? points pra rated for lower vilues

SMF

RE~DEV’ELOPMENT OF EXISTING SITES & BROWNFIELD SITES

seourage nemlcp Mt i envimamentally ser areas. Encourages re-deveiopment of exdsting sites. Reward
rehabilitation of Brownfield site and development in the rehabulitated sites.

Re-vevalopment of exisitng sites or refurbishmant of existing buifding

Rehabifitation of brownfield sites

smB

| AVOIDING ENVIROMENTALLY SENSITIVE AREAS

Avolet developmen of inappropriate sites and reduce the emvironmiental impact from the location of a builkiing on a ske.

Da niot davelop buildings, hardscape, roads o parking areas on porions of sites that ekt any one of the following criteria:

= Prime agriculiuee land as defined by the Town and Country Planning At
v Land that is specifically xlentified as habaat for = thieatenad o1 sndangered lists
+ Wihin 30 meters of sny wetlands as <defied by the Surckae Plan of thiz ameg.

oR within sethack distanzes from watland: pres
whichevaris more sting

ihast in st or local regulations, as defined by local o state nde or law,

* Previously undeveloped land that is within 15 meters of 2 waier body, defined as seas, lakes, tivers, speams and tributerias
which suppost or coukd suppor fish, recteation or industial use.

*+ Land which pricr 10 ange n for the project was public parkiand, tnless land of agual or greater vaiue as parkla:
ao..ap'ﬂd in irace by the .Junl 1andow"\e:

* Land which is classified as Class B/ {5t apar than 30 dogiess)

ha

S

 BUILDING USER MANUAL

Dezoment Green Building Design features & stategies for user infoamation sad guide o sustain pedfenmante dwing cooupancy.

2 Firties that

fovide 8 Buliding User Masnual which décuments pansive And Ul ot be downgraded.
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

MATER!A LS & RESOU RCES (MR |
EEUSED AND KEC\‘C&ED MATER!ALS H S’JSTAENABLE RESGURCES

9 POINTS

HEM

AREA GF AssessuenT

DETAR,

POINTS

SCORE

'REUSED AND RECYCLED MATERIALS -

MR

 STORAGE & COLLECTION OF RECYCLABLES

Facilitate the seduction of waste genersied by construction that is hauted aard diisposed off in landfills and meycling atier
nEeunany.

During Construction, provide dedicasd areals) and storage for coflection of nen-harardous matesish

1 recyeling.

Driring Busi

aiy, grovide perrisnent recycle bins.

MR2

MATERIALS'REUSE AND ssiemo_u '

for wrc-m "ﬂate'mis &nd 16 redlioe waste, therehy reduting
iiding design and s bJ:iuaunit.
he materials to lower carben

4] mate"axr in rn!ahon wm. m-!bl}hled enexg; and <
oitent ad betfer msic ] i ¢ cycle.

Ubl

Use salveged, refurb or ysid materisls sich that the suss of *.'nc-sé rtenials constiiites at least 19 (hased on cost) of the
tetal materiats for the projact. The refurbiahied and beildi als concernad are o e nesesser for eco prefemed
content, dursiifity, the nroduct manu ental "na"lagemo')‘ system and whether the prduet is mcminr andf

or designed for dissssembly, Tn include reusability

er of cycles ot the usage (mininium 15 cycles) of w|mponan
marerish; such as tfamiporay formwork system, tv'ﬂpr'ar}r Faming or support systam, ate.

0.5 palat for 1.0% ard additionz] 0.25 point far every additional 0.5%, i to 2 maximum of 2 points.

MR3

CONSTRUCTION WASTE MANAGEMENT

Divet conatntion debiis from disposal in bancfilt and incinerstor Rediract recyclsble recoverad resources back ta
ranyiacturing process. Redirect reussbie matariels 1o AppropTate sites,

Recycle and/or salvage at laast 50% oF non-hazardaus construction debris. Dievelop aind implement & construction waste
wanagernent plan thal, at a mininim deniifies the muerisls to ba diverted from .f!spc‘fal and whether the materials vill be
soited on sie o Go-mingled.

Quesnltily by measuring toisl ionnage of waste or truck loads of weste disposal.
1 paint for 50% and additional 2.25 point for oyvery additicnal 5% up to & maximum of 2 points.

¥ project uses high jeve! of peefabrication with 8BS score > 70, ? point for every 10% incresse in prefabrication up to »
maxitnurn of 2 paints.

'SUSTAI

INABLE RESOURCES

MR4-

REC\'CLED CONTENT MATERIALS

increase deman for bulding prodiuts that intorporae recysied contant maturists,
extraction and pracassing of viigin materials,

reby meducing impacts resulting from

Use materials with iecyciod contont such that the sum of o postconsumar iecycled phis one-half of the pre-consumer content
constitutes at feast 10% fhased on cost) of the tutal vakss of the materials i the nmgocr Recycled content shall Le defin
aceondanes with the Intemetionsl Organization of Standands Docurment,

0.5 point for 10% and 0.25 point for every additianal 5% ap o 7 maxirum of 1 point.

MRS

"'REGIONAL MATERIALS

Inciepse demand for building materials and products thas ae extimcied an
supparting the use of indigenous resources and reducing the anavironmans

wnufactred within the region, ticreby
Tpacis msuiting from transponstion

‘h&‘ building materials or products that have beon extracted, harvested or recovarad, &5 wall a3 mam: red, within S60kny
¥t project site kx a mitimun of 208 {based on cost) ¢ 1etat matenial value. Mechanical, electrical and phumaing
'r\pmonta shall pat be intluded. Onl noe materisls prrmanently instaliact in the project.

8.5 polnt for 20% and 0.25 point far every additibnal 5% up to a maximum of 1 point.

G

SUSTAINABLE TIMBER

Encourage environmantally responsible forest management:

Where & B0% of wood-hasod materiais and products used are catified,

Where the project has no timber conteat, this credit may be transferred to MBS

 MATERIALS & RESOURCES (MR} TOTAL
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNGC

incourage rainvster harvesting

Rainwater harvesting

| ——

; Ratnwater harvesting that e [
——

that will dpad to recin

I potable water Lonsumptiaon:

Y% recuction in potsble vater consuwption, O

izt feads to > 0% rechuction in potable weter Chnuimption, OR

B SV

§ Ralnwater hawesting that teags 10 > A redueon in potable water consy

_Mm

Reimwater hanvesting that leads to » 56, ve

durtion in pote

motion, OR

hig water consumiption

WER | WATER RECYCUNG

i T

Encourage wates recyeling that will leat 1o reduction i powile water sonsumptinn:

m%_ﬂmnmLH__uh%
|

Iy

i 4
1

DETALL
POINTS | PO

3

Treatamd recycle 2 5% wastergrer isading 1o redudiion in et water consumpstion, op

Treat and recycte = 10% wistevrater keading to reduction in potuble water wonsumpiion, Or
¥ G F

Freat sod recyele > P00 wastowater Yrading to reduction n potatle water cansumplicn, DR

Trewt and recycle 3 30% wastewater leadiing to reduction in potabla vater consumption

EN

| WATER EFFICIENT LANDSCAPING -

Encotrags the design of syster that does not reguire the use of patable water supply from

the local watar Aunihority:

Rechucs potable wator consumption for landscape imgation by & 50% {25 through use of iy

eliminate irigation requiremant, oR

ative or adaplive plants to reducs or

Do ot use potable water at ali for lartistape irgation 2
L wia | WATER EFFIdE_'N}f FIITl.‘INGiS."_' S
‘ Erieourage redietion in potabile water consamipiion thetizgh wse of allicient deviges;
Reduce annual potable winer sensymption by > 18%, or 1
Reduce snnual aotable water wensunpian by > 309, oR 2 4
Reduce anbual poteble watar coisumption by » AG%, or 3

Reduce annual potable water censumption by > 50%

12
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GREEN BUILDING INDEX ASSESSMENT CRITERIA FOR RNC

T oew T, MAX -
| powms [romrs |

Pravide design team and Project te oopcuNiy 1o be swarded paints for exceptionss perfarmance above the seqirenients et
by GB ating systam:

T point far each approved irovatian and environmental design initiative up to o maximum of 5 points, sich as:

* fagvative planiving that Sisplays “less is more® and “smad is beast,
+ Kehabilitation of exis s Tor ra-use in Inngvative vizys; 5 5
* Innovative use of b ing features to pastivaly coot the building

* Haat recovery system {ontib ng to atdeast 109 of total required capaciiyl;
* Mixad made 7 low enengy vantifation gy :

* Waterloss urinale (fitted to all male toifels)
* Ceniral wasta tonveyance systen;

+ Contralvacuum system

N2 | GREEN BUILDING INDEX FACITTATOR GaiF)

G

reen Building tnex Faciieror to support and encoutage the design imegiation mauind for Giuen Buifding Inciax rated
ings and to shivarmline the application and eertifiestion process,

Atleast one prindpls participant of the project Yoam shall be & Grean Building Index Facilitarorn,

13 GREENBLELDINGINDEX SPN BRD Ba5ahG V)
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Appendix C
Revise Assessment Criteria
For

Measurement/Observation/Omitted
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1. Energy Efficiency

Measurement
Minimum EE Renewable Ener " Sustainable Maintenance
Performance

Advanced EE Performace Home Security

Based on OTTV & RTTV & Connectivity

2. Indoor Environmental Quality (EP)

Measurement
Daylighting Minimum IAQ Volatile Organic
Performance Compounds
Sound Insulation Formaldehyde Good Quality
Minimization Construction

Post Occupancy Evaluation:

Verification

38




3. Sustainable Site Planning & Management

Measurement
Open Spaces, Landscaping | Public Transportation Construction System and
and Heat Island effect Access Site Management
Community Services & Building User Manual

Connectivity

Re-Development of

Existing & Brownfield | Storm Water Management
Sites |
Avoiding Environmentally| Site Selection & Planning
Sensitive Areas

4. Materials & Resources (MR)

Measurement

ecycled Content Storage & Collection of
Materials Recycleables
Regional Materials  |Materials Reuse & Selection
Sustainable Timber Construction Waste
Management

39




5. Water Efficiency (WE)

Measurement

Rainwater Harvesting

Water Recycling

Water Efficiency

Landscaping

Water Efficient Fittings

6. Innovation

Measurement

Environmental Design

Initiatives

Innovation in Design &

Green Building Index
Facilitator

40




Appendix D
OTTV

Calculations
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