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Water gives thyself nourish of knowledge and arts
Thyself adore and thou expresses my sentiments
Thou gives my skin silky touch of compassionates
A comrade in my solitude thou share my joy sets
A reminder to thyself with a lured of time pasts
Such lure does fade away in adoration of nights
As monk’s hermitage submission in tranquilities
Thyself wonder if be my chain of imprisonments
Oh sea be my grave where body lays and rests
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MAKS CEO is one of the very specialized engineering offices
though its expertise covers all aspects of Water & Energy.

As in its prime activity tackles future development studies of renewable
energy based on the abundance of solar radiation.

Harvested solar heat is directed towards electrical generation and in
turn into the production of none polluting (clean) fuel for various sectors.
Special consideration is being given to Desalination and Water
Treatment particularly through the use of Nano Filters.

Other uses of clean fuel would be electricity Generation, Hybrid
Combustion Engines and Future Development of Fuel Cell.

The below Figure depicts this concept.

INNOVATIVE CONCEPTUAL DEVELOPMENT

OF AWATER, POWER & FUEL PRODUCTION SCHEME
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I - Sabbagh Engineering Consultant & Associates ( SECA ) is a leading Engineering and Archi-
tectural firm in the Kingdome of Saudi Arabia. Our local and international expertise
provide top quality design, supervision, project management and technical services in all

engineering disciplines. SECA has taken special interest in environment, water, and alterna- -
tive energy; in addition to green building, building connectivity, and building intelligence.
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TABLE 33. COST COMPARISON OF VARIOUS NATURAL WASTE-WATER TREATMENT PROCESSES

Rank Initial | O&M | Life Cycle Land Shudge Power | Effluent
(1=Dhesf) cost cost cost Operability | Reliability | area | production use quality
1 MA P MA sP SP MA SP sP SP
2 AS M4 AS AL AL AS AL Ma AL
3 oD AL oD oD oD oD oD AS MA
4 AL AS AL AS MA AL AS AL oD
5 5P QD sP MA AS 5P MA oD AS
TABLE 31. ANNUALLZED UNIT COSTS (USDVM3) FOR WASTE-WATER TREATMENT PLANTS
OF VARYING CAPACITIES
Plant capacity
2,000 capita 10,000 capata 100,000 capsta
Process O&M’ cC JoaM | TC cc_ | oM | TC
Mechamacal 0.250 | 0.108 0.338 0.175 0.083 0.238 0.110 0.050 0.160
Chemical
High Jun.'l-d"‘| 0.250 | 0.167 0417 0.173 0.125 0300 0.117 0.073 0192
Lew load 0.275 | 0.192 0487 0.200 0.142 0342 0.133 0.083 0.217
Biclogical
I-I:ghlotd’ 0333 | 0175 0.508 0.233 0.133 0387 0.150 0.083 0.233
__ Nomal kad 0417 [0175 o592 | 0258 | 0125 0.383 0.180 0.083 0.263
Bwhg:.ul-‘ehmll
i 0.342 | 0.200 0.542 0.250 0.167 0417 0.150 0.108 0.258
precipiatical’
Preprecipitati 0383 | 0250 0633 | 0275 | 0175 0.450 0.167 0.125 0102
Biclogicalchenucal, N- . . -
removal
Predenitnfication’ 0.433 0.200 0633 0.283 0283 0.283
sumltang s
preczpitation based on
activated shadge'”
Postdenitnfication’
simultansous 0333 0.225 0558 0.225 0.225 0.225
on biofilm process”

Sotree: Somlyddy and Shanaban, Mimicipal Waste-water Treatment.

! WWTP = waste-water reatmens plany; O = 400 Licapita/day.

1 CC = capital costs; Q&M = operations and mantenance costs; TC = total costs.
? Chemical high Joad = chenuzally echanced mechanical treatment

* Chemical low load = waditional chemical treatment (primary precipitation).

* Biological high load = activated sludge with shudge load of 0.5 kg BODskg 55.4.
¥ Biological low load = activated shudge with sludge load of 0.2 kg BODskg 55.4.
" Biological/chemical = sinmltaneous precipitation in normally loaded activated shudge plant
! Biological'chemscal = preprecipitation followed by normally loaded activated shidge plant.
f Biological/chemscal inchoding N.gemoval = Predenitrification/sinmiltanecus precipilation i activated sludge plamt with
total shodge age of 13 days.




i Article

unall (3051 paai 1l 3338 o S LGl o5 5 ) gam

Table 2 General urban water reuse applications and treatment requirements

Water Reuse Applications Treatment Requirements for Varions Parameters
] Taste, Trace
General Specific Uses Patboges | Dum- sg Do B&%«? Mewnent | Odor. | Orgamics SEFE
Category pecifi Removal | fection Removal Presence " Removal Cohr':l .tilll::h Remoal
Agneultural L -
rigrtion Crop irrigation X ox | omx ™ X% X % X
Ladecape Parks, golf couries, rendennal,

o school vard, freeway medaans, X - X X X - X 1 -
Hmgann cemetenes, greenbeles

Indossrial Cooling, boder feed, processng

— water, heavy ¢ Ix X XXX XXX XXX XX XXX X X
Ground Crroumdwater replemsbment, alt
et waber merasson. subsidence XN X XXX XX XXX XXx o XXX -
recharge
coatrol
Recreatiogal | Lakes and ponds. marsh
- 1| ation. sk EXEX | KENX XX B0 | ENEX | ENEX | RENX | NENX A%
euse sowmakmg
F tecteng, aar condit )
potable nrban ire pro g e XXXX IXXX XXXX XX XXXX XXX XRXX XXXX XX
toulet flushing
feuLe
Elending m water supply. poe to
Potable reuse N . ppe IIX | IOOX | XXEXX o XXX IXXX NI | XXXXX XXX

pupe water supply
(=) o mesed; () sleght need; (xx) moderate pead; (o) strong need; (X00x) strmgenl requurensents, (XONXX) very stnmgant requurements.
* Dussolved Cooygen. ** Biochenmcal Oygen Denund. *** Chemscal Orveen Demand. Adapted from Shelef (1991) and Asana (1596)
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Figure 1. Location map of the study area.
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Table 3 Cost of integrated water resource management

Desalination plants 65
Future worth with 5% | 91,5 35
interest Solving for = lfyear
future value or worth,
n=7
Fo=Py=(1+i* "
Storm water plants 5 =8 =
2 plants at the outlet = K
of wadi Orana and ﬂ"'“;“" -
Naman 0°"9)*(5) | <
= oL

Cost of people death | - - 1000person 4.4410°9 =
during unexpected fyear during
condition war from

Thirst, cost

of every

person |

million ,
Summation = (91.5+5)* 10"9+4.4*10"9= 101*10"9 SR

Decision tree

++ Back to our case study
Justwe need additional info
The duration of decision just five year

DG stable 1*109/year

9150 1 4o
AREE S | DA . 10000person™1millon/person
e =10"10~8/year

~—B 0g5"10%0

0.8 stable

1.1*10*9iyear

e 0.2 war 1000person-imillon/person
5 Year = =1"10"9fyear

solutiorcyeEmyi
5 {1*10*9) (6} =4"10*9
2 {(10~0*9) {(5)=10"10"0

We will go with min

ed cosl =91.5%10%¢ ~Maximum

106"10°E

"

Andso on for B= 101*10°9

L
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water resource

Table. 2 Cost d

Items Fixed cost | M and o unexpected | stable
1049 1049 situation situation
cost, cost ,
probability= | probability
0.2 =0.8
Desalination plants 65 25
Future worth with 5% | 91,5 i5 =.2 =8 (1*10"9) |y
interest Solving for = |/year (10109 | (5) = =
future value or (3)= 4*10°9 ::
worth.n=7 10# 109 ]
F = PUx(1+i)* E
-
Cost of people death - - 10000person
during unexpected fyear during
condition war from
Thirst, cost
of every
person |
million ,
Summation = 91.5* 109+ 10* 10°0+4*1079= 105.5% 109 SR

71- Assumption

This research has the following assumption.
-Full damage will happen in plants during unexpected situation
-Unexpected situation will be during 5 years

72- Limitation

This research has the following limitation :
o From government point of view There is no tangible benefits

o The expected cost of lossing life isintangible then convert it to tangible will be with one million/person cost .
-the rate of loosing life (10000 person/year) due to thirst .it is inaccurate put when the full damage of plants

occurs the supply will be nothing .whilst . with using the alternative water resource.
- Ignore the cost of public awareness
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6- Principals of Water Resources Management

' *

Natural water resources. either rainfall- surface water- groundwater. form the main pillar for life on earth
and gears sustainable development (1). But water is unevenly distributed and variable. Accordingly water
resources engineers play a key role to reduce the differences between what is available and what is desired.
with respect to quantity. quality and their distribution over space and time(2). Also. to increase the total
benefits derived from water resources and improve the regional distribution of those benefits.

6- Principals of Water Resources Management

Natural water resources. either rainfall- surface water- groundwater. form the main pillar for life on earth
and gears sustainable development (1). But water is unevenly distributed and variable. Accordingly water
resources engineers play a key role to reduce the differences between what is available and what is desired.
with respect to quantity. quality and their distribution over space and time(2). Also. to increase the total
benefits derived from water resources and improve the regional distribution of those benefits.

7- Water conservation

Water conservation is the most cost-effective and environmentally sound way to reduce our demand for
water (3). Water management actions should be taken to conserve water . table 2

7 - Applying uncertainty decision making theory

Decision theory is a general
approach to decision making. It
is very useful for a decision maker
who must choose from a list of a
alternative. Knowing that one
of a number of possible future
states of nature will occur and
that this will have an impact on
the cost realized by a particular
alternative.

In this case we will decide which
alternative should be followed.
whether as current situation
or proposed integrated water

resource management in Makkah
during tow natural effect Pease
and unexpected situation.
Decision theory problems are
characterized by the following :

1. A list of alternatives .

2. A list of possible future states
of natures .

3. Cost associated with each
alternative , state of nature
combination .

4. An assessment of the degree
of certainty of possible future
events.

5. A decision criterion .
Case study :-

inour case we have the following
alternative :
A:current situation
B.: using integrated water resource
management
Suppose that the government
views the possibilities as natural
effect :
1. stable situation =0.2
2. unexpectedsituation (war) = 0.8
Suppose the cost during 5 years
ignore tangible benefits.

Il L
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Figure 2: The concept of engineered urban water cycle with reuse (Asano et al.,

52- Reused after Collected rain water

Prophet Muhammad Pease be upon him said that drink rain water because it comes from sky from Allah.
Water comes from collecting rain water from Naman and Oranah valleys can be used as drinking water
during unexpected situation and irrigation usage during the quiet seasons .

Naman is located 25 km south of Makkah city. It drains from a large catchment area of 3000 km2. The
catchment area starts from Alhada mountains which has a high amount of annual rainfalls of more than
200 mm. Recharge rate of Naman valley was estimated as 4.3 million m3/year (own study . 2010)

Orana valley is located 20 km south of Makkah city. It drains from a catchment area of about 4000 km2.
this catchment area is characterized by high amount of rainfall of about 120 mm/year. Recharge rate was
estimated as 5 million m3/year.

Indeed. This amount of water is not enough put it is still better than nothing in such current situation.

proposed Water resource

Desalinization Afcatiah
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Current Water resource
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Figure1: Water Resource Model Of Makkah (current )

4.1 Rainfall distribution over study area
ThemeanannualrainfalldistributionmapispresentedinFigure3. whichshowstheprecipitationover-studyarea.
Table 1:Mean Annual Rainfall Around The Study Area.

Mean Annual

St. Name Longitude Latitude Bl (mm)
Makkah 39.83 21.427 100
Bahrah 39.7 21.43 60
Jeddah 39.18 21.568 60

5- Proposed Resources to be used for integration

51- Reused waste water

Research suggested from the commercial sector to share of treat for their waste water and amount of
domestic waste water in order to use it for irrigation in the commercial area. From government point of view
thisaction will not cost anything. Asshown in figure 2 (Asano etal.. 1996) an example of such alooped system
with water reuse activities such as irrigation and groundwater recharge. Also. Appendix1. Table 2.1 shows
the detailed of water reuse categories and corresponding treatment requirements.

Il Ls
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Integrated ~ water  resources
management is the practice of
making decisions and taking
actionswhileconsideringmultiple
viewpoints of how water should
be managed (1). To clarify these
points that the Integrated water
resources management begins
with the term "water resources
management" which indeed. uses
structural measures and non-
structural measures to control
natural and human-made water
resource’s system for beneficial
uses(1). Fromtheintegrated water
resource management point of
view. water comes as flood from
these valleys which actually can
be used for agriculture during the
quiet seasons and also. to avoid
scarce of water during unexpected
damage in desalination plants
by using strategic runoff
reservoir with some treatment.
Naman basin drains a wide
catchment area of about 3000
km?2. while Orana valley drains
catchment of about 4000 km?2.
However. Both catchment areas
start from the Hijaz. which has
high amount of annual rainfall
of more than 100 mm. While
further downstream it is as part
of Red Sea coastal plain (Abu
riziah Jecture ).

In this paper. Uncertainty
decision making theoryis used to
decide which alternative should
be followed. whether as current
situation or proposed integrated
water resource management in
Makkah duringtow natural effect
Pease and unexpected situation.
As result. It was found that by
using integrated water resource
management the cost will be
101x10A9 SA  whilst current
situation will cost us 106x1079
Therefore. wewillgowithproposed
integrated ~ water  resources.

2- Methodology

Uncertainty decision making
theory is used to decide which
alternative should be followed.
whether as current situation
or integrated water resource
management in Makkah during
tow natural effect Pease and
unexpected situation.

3- Objective

Decide  which  alternative
should be followed. whether as
current situation or integrated
water resource management in
Makkah during townatural effect
Pease and unexpected situation.

4- Current resource

Nowadays. most of water
supply for Makkah area (more
than 90%) is obtained from
desalination plants on the
Red Sea (Sogreah. 1968; 1983.
Fourth and Fifth Development
Plan. 1985. 1990 ).

These days . waste water are
used for irrigation and main
waste water treatment plants is
located at Alocatiah area south
of Makkah city with capacity
of 150000 m3,day while
receives 2150000 m3/day this
means there is a chance for
commercial To contribute.
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Integrated water resource management through using
reused waste water and rain water to support water
resource in Makkah: using uncertainty decision making
theory for comparison with or without.

Makkah has become one of
the fastest-growing major city
in the western region of Saudi
Arabia. The rapid growth is not
accompanied by comparable
growthinessential public services
such as an available water supply.
Water is one of main factorsin the
citys existence. Quantity of water
available and became considered
important factors in the social
political and economic life of
urban area. However. Water is
still scarce resource in KSA due
to lacking of rains. In addition.
It has very little and irregular
occurrence of precipitation.
but heavy during the local
storms. Moreover. there are no
continuous streams in the proper
sense. These conditions make

Mohammed Omar Abdullah

Al-Amoodi

it necessary to conserve every
single drop of water in Makkah.
The government gave a great
effort to supply Makkah with

sufficient quantity of water as
much as possible. The search
for development of new water
resourcesin Makkahisconsidered
one of the top priorities because
the consumption of water is
rising with time. particularly
in Hajj and Omrah seasons
(ministry of water). Makkah is
an arid region; it obtains good
quantity of rainfall from the
Mountains in the east in different
seasons which can be used to fill
the cub of water scarce during
unexpected condition. In the
sometime most of water resource
for Makkah area (more than 90%)
is obtained from desalination
plants on Red Sea (Sogreah.
1968; 1983. Fourth and Fifth
Development Plan. 1985. 1990).
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credited and eventually certified.
rather than specific products.
The intent is that the

building as a whole uses a variety
of design strategies and products
that together

contribute to a “green” building.
Two Gold rated buildings may
use completely different

systems and strategies.

A project must satisfy three
requirements for certification:

1. Meet the Minimum Program
Requirements

2. Satisfy all Prerequisites

3. Satisfy a combination of
Credits that achieve a certain
number of points for the
desired certification level.

These three requirements will be
covered in more detail later in
this section.

Points are available in each of
the LEED credit categories. and
the points are weighted to
reflect the reduction of negative
impacts associated  with
buildings. as well as positive
environmental impacts.

- Minimum
Requirements
Projects registered under any of
the LEED 2009 rating systems
must comply with the

Program

Minimum Program
Requirements (MPRs). MPRs
help define what types of
buildings the

rating systems are used to
evaluate. For example. a 10’ x
10’ shed can’t be LEED

certified. because it wouldn’t
meet the MPRs. According to
GBCI the purpose of MPRs

are to:

- Provide guidance on what
types of projects are eligible for
certification

- Protect the integrity of the
LEED program

- Reduce the number of issues
that come from the certification
process

There are specific MPRs to some
of the rating systems. so make
sure you check out the
reference document for details.
All projects must:

1. Comply with all local. state.
and federal environmental laws
2. Be built at a permanent
location. and be a complete
structure — the structure can’t
be a modular home or be moved
to another location in the future
3. Useareasonable siteboundary
- the project can’t exclude some
project areas or

include extra project areas
for the purposes of skewing
calculations to achieve

more points (gerrymandering).
4. Have a minimum amount of
floor space

a. Commercial interiors: 250
square feet (22 square meters) of
gross floor area

b. Allothers: 1.000 square feet (93
squaremeters) of grossfloorarea.
5. Meet certain occupancy
requirements

a. All projects: Serve at least one
Full Time Equivalent

b. Operations & Maintenance:
Must be in a state of typical
occupancy. For

example. a hotel that is 60% full.
c. Operations & Maintenance:
The building must be occupied
for 12 months prior to
applying for certification.

6. Share all energy and water use
data with USGBC

7. Have a minimum building
to site area ratio “The gross
floor area of the LEED project
building must be no less than
2% of the gross land area within
the LEED project boundary.”

- References :

1 EPA. Basic Information. Green
Building.

2 Energy Information
Administration. January 15. 2009.
3 Average Retail Price of
ElectricitytoUltimate Customers:
Total by End-Use Sector.
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sometimes take ten years to build
out. There are three phases in
terms of certification where the
project team doesn’t have to
wait until project completion to
get certified.

LEED for  Neighborhood
Development is a pilot program
scheduled to be launched in
2010 that will extend LEED
beyond the building footprint.
LEED for Schools recognizes the
unique nature of the design and
construction of K-12

schools and addresses the
specific needs of school spaces.
LEED for Retail recognizes the
unique nature of retail design
and construction projects

and addresses the specific needs
of retail spaces.

LEED for Healthcare promotes

sustainable planning.
design and construction for
highperformance  healthcare
facilities.
- LEED Green Building
Categories

LEED can be applied to any
building at any point in the
building’s lifecycle. In order to
measure if a building has met the
definition of a high-performance
green building as

defined by LEED. every LEED
rating system has performance
criteria in six major areas:

o Sustainable sites - is the
selected site able to maximize
sustainability?

o Water efficiency - what can
you do to save on landscaping
water use. and

« interior water use?

« Energy and atmosphere — how
can you save energy. cut energy
costs and

« encourage green
development and use?
o Materials and resources -

energy

are your building materials
sustainable for the

« environment. and where does
the waste go?

« Indoor environmental quality
- how can you increase the
productivity.

« satisfaction. and health of the
occupants?

o Innovation in Design (or
Operations)- what can you
discover that isn’t in the

o rating system to add even
further value to the project?

« Regional Priority - encourages
teams to address specific
environmental priorities in the
project’s region

-Extended LEED Green Building
Categories

Above and beyond the six shared
categories. LEED for Homes and
LEED for

Neighborhood = Development
each have two additional
categories.

The two additional categories
for LEED for Homes are:

o Location and linkages

« Education and awareness

o The two additional categories
for LEED for Neighborhood
Development are:

o Neighborhood pattern &
design

o Green
buildings
- How to Achieve LEED
Certification

The ‘greenness’ of a LEED
project is based on a 100 point
scale. with an additional 10
bonus points.

There are four levels of LEED
certification:

o Certified: 4049- points

« Silver: 5059- points

 Gold: 6079- points

« Platinum: 80+ points

No specific products or design
strategies are credited. The
entire project or building is

infrastructure &

e, by Ao
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to the following -

building operations. processes.
systems upgrades. minor space-
use changes. and minor

facility alterations This rating
system is very policy oriented.
Some of the very large
developers across the country
are specifically interested in this
rating system because they’re
interested in greening not just
one building. but their portfolio
of buildings. If you implement
the policy once. it can be applied
to other buildings with little or

- —

no modifications. The project
team can do facility alterations
and additions on the existing
building while not having to
change to the LEED BD&C
rating system. Alterations refer
to changes made to the building
that do not affect its original
design character — such as new
paint. flooring. etc. Additions
are add-ons to the building but
not large enough to be a major
renovation. They are minor in
scale compared to the building.
Projects can be recertified under

LEED O&M.

LEED for Core & Shell aids
designers. builders. developers
and new building owners in
implementing sustainable
design for new core and shell
construction. Core & Shell is
really for the speculative
developer who wants to market
to perspective tenants that the
building is a potential LEED
project and theyre able to
do that in what’s called the
precertificationprocess. Itmeans
that very early the developer and
design team can submit credits to
the USGBC for pre-certification
and if the project earns that
certification the project can be
called pre-certified. The owner
can then market that the building
is a pre26 certified LEED project.
The building isn’t certified;
it's pre-certified. but it’s an
important marketing distinction
for developers.

LEED for Homes promotes the
design and construction of high-
performance green

homes. The LEED for Homes
Rating System and reference
guide will not be affected by

the launch of LEED v3. The next
version of LEED for Homes is in
development. and is

slated for public release in 2011.
LEED  for  Neighborhood
Development integrates the
principles of smart growth.
urbanism and green building
into the first national program
for neighborhood design.
Neighborhood = Development
is about residents’ access to
transportation & multi-family
housing related to commercial
mixed-use development. and is
aimed at large-scale

projects. The approach is
different  because  projects

B U
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- your voice can be heard. If
you find something in the Rating
System you don’t like. or you
want added. then get

involved in the process.

USGBC member committees
develop the LEED Rating System
via a robust consensus

process that has been refined
since its inception. The key
elements of the LEED Rating
Systems are:

« A consensus process that has
a balanced and transparent
committee structure

o Technical Advisory Groups
to ensure scientific consistency
and rigor

« Opportunities for stakeholder
comment and review

o Member ballot of new rating
systems and certain changes to
existing rating

o Systems.

o A fair and open appeals
process

LEED isn’t driven by product
manufacturer’s trying to sell the
latest technologies.

politicians. or the finance
industry. LEED comes from
everyone that is involved.

EED Rating Systems

LEED is a flexible system - not a
one-size-fits-allapproach. LEED
not only applies to

different building types
(commercial vs. residential). but
also beyond the building
footprint. Because of this
flexibility. there are different
versions of LEED depending on
the project type:

LEED for Building Design &
Construction (formerly LEED
for New Construction and
Major Renovation) is designed
to guide and distinguish high-
performance commercial
andinstitutional projects. Oncea

building earns this certification.
the certification is

never taken away. However if
the building owner wants to
maintain their green merits in
the marketplace they would then
move to LEED for Operations &
Maintenance. LEED

for  Building Design &
Construction does not
include facility alterations and
additions.

Major renovations of existing
buildings can also be certified
under BD&C. A major
renovation  involves  major
HVAC renovation. significant
envelope modifications or
major interior rehabilitation.
For a major renovation of an
existing building. LEED

BD&C is the appropriate rating
system.

LEED for Interior Design &
Construction (formerly LEED
for Commercial Interiors) is a

benchmark for the tenant
improvement market that gives
the power to make sustainable
choices to tenants and designers.
Essentially a building exists. and
a new tenant wants to move in.
LEED for Operations &
Maintenance (formerly LEED
for Existing Buildings) provides
a benchmark for building
owners and property managers
to measure operations.
improvementsand maintenance.
This is the rating system that is
used if the building has

already been constructed and
the building managers and
operators want to make it more
efficient from the operational
side. If the project scope does
not involve significant

design  and  construction
activities and focuses more on
operation and maintenance
activities LEED O&M is more
appropriate. O&M is applicable

2 b
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as well. This added

cost comes in the form of
USGBC correspondence. LEED
consultants. and the hiring of
the required Commissioning
Authority (CxA) - all of which
would not necessarily be
included in an environmentally
responsible project unless it
were also seeking LEED
certification. But keep in mind
that when there are additional
up front green premiums.

the long term savings in the
building operation costs is
significant and payback periods
are quick. Since tenants or
residents desire these green
buildings. it leads to higher
rents

or sales prices. This leads to a
higher net present value for the
project. Net present value

is a calculation that takes into
account future earnings and
future expenses. By having a

o s g g
)
d

LEED certified project. an owner
can expect higher earnings and
lower expenses —

meaning the building is worth
more NOw.

Some of the other benefits of
LEED certification include:
State and local government
incentives - many government
agencies give tax breaks for
green building.

Projects may require it -
many local. state. and federal
government agencies. as well as
developers are requiring LEED
certification in order to win bids
and award contracts. If

your organization wants those
contracts. you're going to need
to know about LEED in

order to do business. In a
February 2009 speech. President
Obama stated existing federal
buildings were going to become
more energy efficient. That
screams LEED Operations

and Maintenance.

LEED facilitates integrated
design from start to finish -
LEED encourages design teams
to use a holistic approach and to
measure progress. Using LEED
ensures that your

building will have a low impact
on its occupants and the
environment. and a positive
economic impact over the
lifecycle of the building. Rather
than attempting to follow

local green building programs
that may vary from city to city.
or using bits and pieces of
different ~ green  building
approaches. LEED addresses
a complete range of green
building

issues and does so on a national
level for consistency. If you build
a LEED certified

building in Florida. and build
a LEED certified building in
Washington. you will be using
the same guidelines. That saves
your project time. and saves
your project money.

Third party validation of
achievement - LEED is the
mechanism  through  which
project

teams certify the performance
of their buildings through an
independent third party
certification. LEED certification
has become accepted as the
standard that distinguishes

a building as green. Good PR
- Your project will receive
marketing exposure through
USGBC Web site. case studies.
media announcements. and a
LEED certification plaque to
mount on the building.

- Why LEED?
The wonderful thing about
LEED is that you can participate
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LEED stands for LEADERSHIP

in ENERGY and
ENVIRONMENTAL DESIGN.
- History of LEED

LEED was developed by USGBC.
and the LEED Green Building
Rating System is the

USGBCs primary vehicle for
promoting sustainable design
and construction. The LEED
standard was created through
volunteer committees. From
1994 to 2006. LEED grew

from one standard for new
construction to acomprehensive
system of interrelated

standards covering all aspects

of the development and
construction  process. LEED
also

has grown from six volunteers
on one committee to more than
200 volunteers on nearly

20 committees and nearly 150
professional staff.

- Why Was LEED Created?
LEED was created to accomplish
the following:

Define ‘"green building" by
establishing a common standard
of measurement

Promote integrated. whole-
building design practices

Recognize environmental
leadership in the building
industry

Stimulate green competition
Raise consumer awareness of
green building benefits
Transform the building market

LEED helps to evaluate a
building’s performance
throughout the building’s life
cycle.

- LEED Certification Benefits
LEED certification saves money
over the life of the building. We
looked at the financial

benefits of green building earlier
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in the presentation: lower
operating costs. increased
buildingvalue. higheroccupancy
rates. and higher rents.

Quite simply. LEED certified
buildings use key resources
more efficiently when

compared to  conventional
buildings which are simply built
to code or a strict budget.

LEED  certified  buildings
have healthier work and
living  environments. which
contributes

to higher productivity and
improved employee health and
comfort. The USGBC has also
compiled a long list of benefits of
implementing a LEED strategy
which ranges from

improving air and water
quality to reducing solid waste.
benefitting owners. occupiers.
and society as a whole.
Sometimes when LEED
certification is pursued. the
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initial cost for design and
construction  will  increase.
One reason is that sustainable
construction principles may not
be well understood by the design
professionals undertaking the
project. This could

require time to be spent on
research. Some of the finer
points of LEED certification
(especially thosewhichdemanda
higher-than-orthodox standard
of service from the

construction team)
could possibly lead to
misunderstandings between the
design team.

construction team. and client.
which could result in delays.
Also. there may be a lack of
abundant  availability = of
manufactured building
components which meet LEED
standards.

Pursuing LEED certification for
aprojectis an added cost in itself
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industry and public about best
practices in green

building. and about green
building in general. USGBC
tries to teach fact from fiction in
regards to green building. so
that people around the world
have an accurate view of green
building practices.

Expertise: USGBC members are
the leaders in the green building
industry.

The organization is at the
forefront of green building
technologies. and tries to be a
resourcefor anyone interested in
learning about green building.
Resources: USGBC provides
tools and resources for project
teams interested in executing
green building plans.

Forum for industry dialog:
USGBC is a central point of
communication for anyone
interested in green building or
involved in green building. A

free flowing exchange of
ideas and a group atmosphere
is what has contributed to the

success of USGBC so
quickly.
Committees.  chapters. and

conferences: The many avenues
USGBC provides for people

to participate from the local
level to the national level gives
everyone an opportunity to
become involved. or just to listen
and learn.

Committees are made of
volunteers whose job is to listen
to what the industry is
demanding. and  respond
accordingly.

- Principles

USGBC has six guiding

principlesY used for making
the decisions that will guide
the organization:

1. Promoting the Triple Bottom
Line

2. Establishing leadership

3. Creating and restoring
harmony between humans and
nature

4. Maintaining integrity by using
technical and scientific data to
help guide decision making

5. Ensure inclusiveness by using
a democratic process and giving
everyone an opportunity to be
heard

6. Exhibit transparency by
having open standards.
-Members

The USGBC is a tremendously
diverse non-profit membership
based organization.

USGBC members and volunteer
leaders come from leading
organizations in the building
and design industries. As
mentioned previously. USGBC
has over 15.000 member
companies. The following are
some of the types of professions
and companies that have

joined USGBC:

« Building owners and end-
users

« Real estate developers

« Facility managers

« Interior designers

o Architects

« Designers

« Engineers

« Utility managers

« Landscape planners

« Contractors

o Product and building system
manufacturers

« Government agencies

« Nonprofits

o College Students and Faculty
As you can see that is a pretty
diverse group. and includes
everyone and anyone that
might ever be involved in a
construction project.

- LEED:
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20% every year on energy bills.
Is it worth it? The

project team will need to decide.
The project needs some green
building expertise. If no one on
staff has significant experience.
you will need to find some
outside help to walk you through
the process successfully. This
cannot be emphasized enough
- don’t try to go it alone.
Consultants do not have to be
expensive and will likely pay for
themselves with their advice and
LEED assistance.

- The Triple Bottom Line:
How is true sustainability
defined? The key indicator of
true sustainability is the triple
bottom line. You are probably
already familiar with the
traditional bottom line. In
business. the bottom line is
on the bottom of the financial
statement. The bottom line
indicates how much money the
business/project/investment
made. Every business places the
bottom line at or near the top of
any important decision- making
process.

When  we  think  about
sustainability we need to look
beyond the traditional bottom
line.

True sustainability has
three key aspects:

1. Economics

2. Environment

3. Social responsibility

These aspects make up the triple
bottom line. The three aspects
succinctly describe the

goal of sustainability. In practical
terms. triple bottom line
accounting means expanding
the  traditional  reporting
framework to take into account
ecological and social

performance in addition to
financial performance.

- Economics: Economic bottom
line of a company that produces
a long-term. positive economic

impact.
- Environment:. Sustainable
environmental practices.

Organizations should endeavor
to benefit the planet as much
as possible or at the least do
no harm and curtail negative
environmental impact.

- Social Responsibility:
Improving the lives of those with
whom the building interacts.
The well- being of a building’s
workers. occupants. community
members. neighbors. and

other  stakeholder interests
should be interdependent.

- USGBC:

Before we can discuss LEED.
we need to know where LEED
comes from and who

created it.

Founded in 1993. the U.S. Green
Building Council (USGBC)
is a non-profit community of
leaders working to make green
buildings available to everyone
within a generation.

USGBC has more than 15.000

member organizations from
every sector of the building
industry and  works to
promote buildings that are
environmentally  responsible.
profitable and healthy places
to live and work. To achieve
this it has developed a variety
of programs and services. and
works closely with key industry
and research organizations
and federal. state and local
government agencies.

USGBC also offers a host of
educational opportunities.
including workshops and Web
based seminars to educate the
publicandindustry professionals
on different elements of the
green building industry. from
the basics to more technical
information.

- Mission:

USGBC’s mission is “to
transform the way buildings and
communities are designed.
built. and operated. enabling an
environmentally and socially
responsible. healthy. and
prosperous environment that
improves the quality of life”.
USGBC accomplishes this
mission through several means:
Education:. USGBC educates the
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Article

Green Buildings

Green buildings are specifically designed structures that reduce the
overall negative impact of the built environment on human health and
the natural environment by:

« Efficiently using energy. water.
land. and materials

o DProtecting occupant health
and  improving  employee
productivity

« Reducing waste and pollution
from each green building
High-performance green
buildings address sustainable
development throughout the
building’s entire life cycle - from
the beginning with the building’s
site selection and

design all the way through to the
end of the building’s life.
Sustainable  buildings  are
significantlybetter than standard
buildings. They use less

energy. save money over time.
provide better occupant health
and comfort. and are better for

Mohammed Omar Abdullah
Al-Amoodi

the environment.

To achieve the many benefits of
green building. whole building
design was developed.

- Define Green
Budget Items:
Green building has a few added
expensescompared to traditional
building. Project teams should
determine relevant design fees
and construction costs. Also
address:

Life-cycle cost analysis design
and costadvice from experienced
green building professionals
contingencies for research of
unconventional techniques or
materials

consider the life cycle cost of
each green technology and
strategy. A high-efficiency
HVAC system may cost 10%
more upfront. but the simple
payback may be 5 years and
after that the building will save

Building
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