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•

Population Klang Valley (Greater KL Area) is 7.2 million. 2020, its population is
expected to be 10 million.

•

Population of Greater Bangkok Area 2015 – 16 million

•

Population of Greater Jakarta Metropolitan Area, comprised of DKI Jakarta,
Bogor, Depok, Tangerang and Bekasi (Jabodetabek), reached 30 million 2010
census

•

Population of Greater Manila area 2010 census – 24 million
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•

Average annual rainfall - 3,000 mm per year, Malaysia is endowed with an
estimated annual water resource of 990 billion cubic meters
State Water Board to operate and supply water for residential and commercial
sector.

•
•

Coverage of piped water in rural areas – 95% and 99% in urban areas which
unfortunately reduced the enthusiasm for implementation of rainwater
harvesting system

•

Low water tariff

•

We usually take it for granted because of its abundance & availability

•

Average per capita daily water consumption – 300 litres, almost double UN
recommendation of 165 litres

Challenges of a Growing City
•

Rapid population growth, expansion of megacities, industrialization and
agricultural demand is imposing growing demand and pressure on precious water
resources.

•

Extreme weather events such as drought and flood is happening more frequently
nowadays because of the global weather change. This has affected the water
resources availability & planning.

•

2015 – Selangor 34 water treatment plants –
•

Produce - 4.371 billion litres/day

•

Demand - 4.322 billion litres/day

•

Less than 1% reserve capacity

•

2005 demand - 2.54 billion litres/day – 70% increase in demand over 10
years
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Challenges of a Growing City
•

Water resources pollution due to development & contamination of runoff water.

•

approximately 25 to 30% of treated municipal water lost to leakage & theft before
reaching its point of use

•

Sandakan -1984.

•

Peninsular of Malaysia – 1998

•

2014 Sungai Selangor Dam-31% capacity, supplies > 60% of KL & Selangor water
supply. The ensuing water rationing affecting upwards of 6.7 million residents lasting
from March to May.

•

Hundreds of new development delayed

Challenges of a Growing City
•

Urbanization dramatically alters the hydrology of a city.

•

As the percentage of impervious area increases, runoff from storms also
increases
•

leading to more frequent flooding

•

Pollution of surface waters

•

Decreasing groundwater infiltration

•

10mm rainfall on a single 1,000 m2 rooftop area can generate about 8.0
m3 of runoff volume to storm water drainage system.

•

Building rooftops constitute 16 to 45% of the impervious areas in urban
environments
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Challenges of a Growing City
•

Many cities are experiencing chronic and significant groundwater level decline some
are even sinking
• reduced surface infiltration due to increased impervious areas
• excessive groundwater withdrawal for public and industrial consumption.
• Rapid & massive development

•

In many coastal cities the combination of urbanization and groundwater withdrawal
has resulted in saltwater intrusion in coastal aquifers e.g. Manila & Jakarta

•

Integrating a RWH system and artificial groundwater recharge (AGR) system in built
urban environments could prevent salt water intrusion into coastal aquifers (Grady
and Younos 2010).

Rainwater Harvesting System - A Green Solution
•

A holistic approach for planning and implementation of water infrastructure in urban
built environments is required.

•

Recognizing the links between all water on a site, from potable water to storm water
to waste water.

•

Water import vs export from a development

•

Facilitate sustainable management of water resources and water infrastructures.

•

Rainwater harvesting system, defined as rooftop rainwater capture and utilization is
a key component

•

Rainwater harvesting has served water supply demands since Carthaginian-Roman
civilization (Crasta et al. 1982)

•

In recent year has gained attention as a low impact development best management
practice (BMP).
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Rainwater Harvesting System - A Green Solution
•

RWHS decreased reliance & burden on existing centralized water infrastructure to deliver potable water to urban areas and to remove wastewater.

•

Construction of ‘mini dams’ (OSD/RWHS in KL) or rainwater tanks in urban area
instead of continuing to build giant dams upstream

•

Avoids ecological damage to the area which has to be submerged to build dam

•

In rainwater harvesting systems, the volume of potable water saved is equal to the
volume of runoff reduced, and represent a decrease in both imports and exports of
water from the site.

•

By capturing rainwater, we reduce the amount of rainwater that goes to the
drainage and thus avoid or reduce the frequency & severity of floods

Rainwater Harvesting System - A Green Solution
•

Based on a study by the Pacific Institute, non-potable water uses, such as
landscaping (35%), cooling (15%), laundry (2%), and toilet flushing (12%)
- 60% of total water use (Gleick et al 2003).

•

In NAHRIM’s research, 34% of collected rainwater was used by a household of
six people (two adults and four school going children) for non-potable purpose
per month.
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Rainwater Harvesting System - A Green Solution
•

Rainwater is an independent and ample water supply & provides a convenient
buffer in times of emergency or a shortfall in the water supply.

•

Rainwater Harvesting system uses simple technologies that are inexpensive and
easy to maintain

•

Limitations of rainwater harvesting are few and easily met by good planning and
design

•

Rainwater harvesting system is very easy to handle and flexible. It can be
modular in nature, allowing expansion, reconfiguration, or relocation. It can also
be easily retrofitted to an existing structure.

Rainwater Harvesting System - A Green Solution
•

Rainwater is very soft and the cleanest water sources in this world

•

Quality always exceeds surface water and comparable to ground water

•

With minimal treatment rainwater can be used as potable water

•

Rainwater is superior for landscape use and plants thrive on rainwater as it is soft
& forces salts down and away from root zone when it percolates into the soil

•

Save money by extending the life of plumbing fixtures and appliances

•

Save money by reducing the volume of water purchased from public systems
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Energy Consumption & Carbon Footprint
• Tamim, Younos - Virginia Polytechnic Institute and State University
“Conventional and Decentralized Water Infrastructure: Energy Consumption and
Carbon Footprint” 2009
I.

To estimate energy consumption for conventional water treatment and
distribution systems;
II. To estimate carbon footprint of a building due to energy consumption
(kWh/1,000 gallons) for in-building water use related to conventional water
supplies;
III. To estimate potable water savings due to installation of a decentralized
rainwater harvesting system and the impact of potable water saving on energy
consumption and carbon footprint.

Energy Consumption & Carbon Footprint
•

The U.S. Department of Energy estimated energy consumption for water
treatment and distribution as 1.45 kWh/1,000 gallons (cited in Kloss 2008).

•

The amount of energy used to treat and distribute water depends on the quality of
water to be treated, the distance for the water to be delivered and the topography
of the area.

•

Energy consumption for water treatment and delivery is site specific for each utility
and ultimate delivery point.

•

Combined energy use for water treatment and delivery to the Blacksburg Virginia
area was estimated to be 1.67kWh/1,000 gallons.

•

About two-thirds - pumping and delivery, one-third –water treatment (Chen,
Younos and Lohani 2007)
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Energy Consumption & Carbon Footprint
•

Fuel Type Carbon Dioxide Output Rate - CO2 Output per Million Gallon Water
Delivered (x 1.450 kWh) x Coal 2.117 = 3,070 lbs

•

Fuel Type Carbon Dioxide Output Rate
• Pounds CO2/kWh, CO2 Output per MG Water Delivered (x 1.450 kWh)
• Coal 2.117 3,070 lbs
• Petroleum 1.915 2,775 lbs
• Natural gas 1.314 1,905 lbs

•

The impact of electricity to run pumps for rainwater distribution inside and outside the
buildings is not reflected in this study

Blacksburg Motor
Company

YMCA Center,
Blacksburg

Whittemore Hall, VT

Single storey community
centre/ Green Building
14,606 / (1,356)

6 storeys Academics & laboratory

Roof Area sqft/(M2)

Single storey office/
Green Building
10,000 / (929)

Rain Fall inches/year (cm/year)

42.7 / (1082)

42.7 / (1082)

Population

25

50-100

500-750

Water from Municipal Supply
Gallon/(M3)

51,000 / (194)

121,500 / (462)

1,420,700 / (5,398)

Est. Electricity use due to water use
(kWh)/(x 1.67 kWh/1,000 gallons)

85.17

202.9

2372.6

Estimated CO2 output
lb/year/(kg/year)

180 / (82)

429 / (195)

5022 / (2278)

Water consumption vs Harvested
rainwater (gallons/year)

51,000 vs 209,943
(+51,000)
0

121,500 vs 708,373
(+121,500)
0

1420,700 vs 500,000
(-920,700)
1537.6

Estimated CO2 output lb/year
(kg/year) (x 2.117 CO2/kWh)

0 (0)

0 (0)

3255 (1476.5)

Reduction of carbon footprint due to
water consumption

100%
180 / (82)

100%
429 / (195)

35%
5022 / (2278) - 3255
(1476.5)=1767 / (801.5)

Building Type

Estimated electricity use (kWh) for
delivery (x 1.67 kWh/1,000 gallons)

23,480 / (2,181) Partial Roof
collection
42.7 / (1082)
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Rainwater Harvesting System - A Case Study

KDU University College @ Utropolis Glenmarie
Application

•
•

Cooling Tower
Irrigation / Gardening

Catchment Area

•

1,101.0m²

Type of Rainwater Downpipe (RWDP)

•

Syphonic System
(Q) : 107.10 litres/sec
(V) : 1.3 m/s
1 no. of Ø250mm

Rainwater Harvesting System Design

•
•
•
•

2nos. Vortex WFF300 Fine Filter Collector &
WISY 4 Steps system
Multimedia sand filter
Municipal back-up system

BACFREE WISY 4 STEPS SYSTEM
PRE-FILTERS
For fine filtration
& oxygenation
MULTISIPHON OVERFLOW
Clean water surface protects
water quality
FLOATING SUCTION FILTER
Draw cleanest water
SMOOTHING INLET
For stable sedimentation &
oxygenation
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Rainwater Harvesting System - A Green Solution

Rainwater Harvesting System - A Green Solution
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SCHEMATIC FLOW DIAGRAM

Total Rainwater Collection :

320.0m3 (December 2015)
Cooling Tower Make Up Tank

•
•
•
•

Cooling Tower make up Tank Water Usage
Top up from city water
Total Consumption Rainwater
Cost Saving (RM)

:
:
:

598m3 per month
286m3 per month
312m3 per month
: 312 x RM2.28 = RM711.36 per month

Irrigation Tank
•
•
•
•
•

Rainwater Tank:
Water Usage Gardening
Top up from City Water
Total Consumption Rainwater
Cost Saving (RM)

:
:
:
:

95m3
74m3
21m3
21 x RM2.28 = RM47.88 per month

Total water & Cost Saving
•
•
•
•

Total Water Saving
Total cost Saving
Total University Water Consumption
% Potable Water Saving

:
:
:
:

333m3 per month
RM759.24
2,524m3 per month
312/2524 x 100=12%
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Hurdles to Widespread Rainwater Harvesting Implementation
•

Multiple issues must be addressed for it to reach its full potential.

•

Low water tariffs and lack of financial incentives on water savings is not a
convincing argument to developers.

•

Lack of awareness & educational opportunities for developers & consumers on
the importance of water sustainability and advantages of integrating RWH
system in building design.

•

Lack of clear governmental & industry guidelines and regulations – many
design issues are not clearly addressed by regulations and building codes.

Project

SP Setia Corporate HQ, Setia Alam

Client

SP Setia

Green Building Index (GBI)

Platinum

Collection Area

1,770m² (Main Building) + 1,086m2 (Annexe) = 2,856m2

Average Daily Collection

14,009litres/day OR 14m3/day
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Project

The Capers, Sentul

Client

YTL

Green Building Index (GBI)

-

Collection Area

1,500m2

Average Daily Collection

8m3/day

Project

Standard Chartered Building, Teknologi Park Malaysia

Client

Gapurna / MRCB

DBKL Project

First flush: 810Litres

Collection Area

1,620m²

Average Daily Collection

9,054litres/day OR 9.05m3/day
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Project

Menara Mudajaya, Petaling Jaya

Client

Mudajaya

Green Building Index (GBI)

-

Collection Area

1,200m² (Roof Top) + 798m2 (Podium Roof) = 1,998m2

Average Daily Collection

11,166litres/day OR11.16m3/day

Project

IKEA Rothenburg, Switzerland

Usage

Irrigations & Toilet flushing

RWHS Components

3 nos. Vortex WFF 300,
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Project

Maracana Stadium, Rio De Janeiro, Brazil

Usage

Lawn irrigation & Toilet flushing

RWHS Components

18 nos. Vortex WFF 300
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QUESTIONS?
By: Dr Chee Chung Yee
Technical Director, BACFREE
drchee@bacfree.com.my
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