malaysiaGBC WEBINAR SUSTAINABLE SERIES

Strategic Landscaping
&
Constructed Wetland

Anthony Wong started his career in the tourism industry in 1973
while in high school. In 1976, Asian Overland Services Tours &
Travel (AOS) was established and is now the leading inbound
tour operator for Eco tourism, Adventure, Experiential Learning,
Special Interest and Incentive Tours in Malaysia – an award
winning inbound tour operator.
In 1990, Anthony established AOS Conventions & Events, a destination management company and a
professional conference/congress organizer. He is one of the pioneers in the tourism and M.I.C.E. industry
in Malaysia.
In 2006, Anthony ventured into the hotel business, now known as the Frangipani Langkawi Resort & Spa,
the greenest resort in Malaysia, by implementing more than 200 green initiatives. The resort has already
received multinational recognition with a string of awards won. Moreover, the Frangipani implements the
wastewater treatment by using the wetland system to help solve wastewater issue in which Anthony is
extremely serious about. This can hold a brighter future for the oceans and natural beauty of the island.

Anthony is also a regular speaker in the field of green hotel development. Anthony always invited to teach all over the
region. He developed the industry green guide certification course in Malaysia in early 90s and is the main person
teaching green hotel course in the country. He is currently the Adjunct Professor in University of Malaya (UM) &
Taylor’s University. He is also an Associate Fellow in University Kebangsaan Malaysia (UKM).
Anthony is also a Board Member in Tourism Selangor Sdn Bhd, appointed in June 2009.
Prof (Adj) WONG KIM HOOI (PMP)
Group Managing Director
Asian Overland Services Tours & Travel Sdn Bhd (30613-D)
- AOS Conventions & Events Sdn Bhd (249774-X)
- AOS Training Centre Sdn Bhd (891041-X)
The Jungle Lodge Alang Sedayu
- AOS Consultancy Services Sdn Bhd (898081-P)
- Frangipani Hotels & Resorts (713482-H)
The Frangipani Langkawi Resort & Spa
Frangipani Natural Farm Sdn Bhd (Organic Farm School)
- Anti-Oxidant Centre Sdn Bhd (740243-P)

• Adjunct Professor - University Utara Malaysia (UUM) & Taylor’s University
• Associate Fellow - University Kebangsaan Malaysia (UKM) Lestari
• Secretary, Malaysian Association of Hotel Owners (MAHO)
• Honorary Consul General of Cote D'lvoire in Malaysia
• Board Member Malaysia Green Building Confederation (MGBC)

Landscape & Passive
Architecture)

Green practices- Natural and Passive Design
1. Green Roof
We purposely leave the fallen leafs (casuarinas leaf) on the roof and grow creeper plants such as morning glory and
golden shower as an extra insulation at our villa. This reduces the temperature in the room which reduces energy
consumption of the air condition.

Morning glory

Casuarinas leaves

Golden shower

Green practices- Natural and Passive Design
2. Green Walls
These living walls are also present at our beach and sea facing villas, whereby foliage cover over concrete walls helps
to reduce heat absorption by the building. This also reduces temperature in the room, thus saving energy in air
conditioning.

Green practices- Natural and Passive Design
3. Edible Landscape Design – morning glory (Known as kangkung in Malay), and baby kalian (Also known as
Chinese broccoli) vegetables
Wide cobble roads (especially if they are dark in colour) increase the ambient atmospheric temperature. Therefore,
the resort has reduced the width of its existing cobble roads and planted more vegetables to reduce ambient
atmospheric temperature, thus increase the food production in the resort.

Before

Before

After

After

Green practices- Natural and Passive Design
4. Example of plants that can uptake
salt water

Spider lily (Hymenocallislatifolia) is drought and salt tolerant
and it is ideal for coastal landscape

5 . Muringai (Drumstick Tree)

• Known as SUPER FOOD
• RICH with all vitamins (eg: Calcium : 32.2%,
• Potassium : 20.2%, Crude Protein : 29.7%)

4 times more Vitamin A than carrot
4 times more Calcium than milk
2 times more Iron than spinach
7 times more Vitamin C than orange
2 times more Protein than yogurt
0% cholesterol

R&D
1.

NO TURNING COMPOSTING,TAKES I MONTH IN
‘ LAYERING METHOD’ AND WE START PLANTING,
WE CAN GET AFTER 7 MONTHS AFTER PLANTING.

2 . Old newspaper and egg carton made from paper
are used as water retention before planting trees at
the sandy area

Hybrid hugelkultur

Green practices- Natural and Passive Design
6. Green roof on top of guests’ rooms’ to create passive cooling effect
Green roofs provide thermal mass layer which helps reduce the flow of heat into a building. The solar reflectance
of green roofs varies depending on the plant types but generally falls between 0.3 and 0.5 Because of the higher
solar reflectance, green roofs reflect more sunlight and solar heat than the standard red/brown tile roofs. Of the
proportion of the heat energy that is absorbed by green roofs, some is dissipated during the process of
evapotranspiration, thereby cooling the roof further. During the day, normal tiles roof heat up to 50 degrees when
green roof only heat up to 32.

7. Using trees/plants to shade the air-condition compressor, thus reduces energy
usage

Food Production
1. Utilize walkway for food production
Using the guest pathways as a garden for food production is not only
to minimize the heat island of cement pathways but is a more
efficient way to use the space. The edible garden is used in the
kitchen for the Resort’s restaurant. This encourages locally produced
ingredients, and reduces transportation cost as well as carbon
emissions which would otherwise be emitted by the vehicle to obtain
these ingredients from the mainland.

2.Fruits, vegetables, herbs
The edible garden is used in the kitchen for the
Resort’s restaurant. This encourages locally
produced ingredients, and reduces transportation
cost as well as carbon emissions which would
otherwise be emitted by the vehicle to obtain
these ingredients from the mainland.

3. Vertical garden
Used behind the walls of the staff accommodation and guests’ rooms, this commonly used gardening method has the effect of
cooling down the ambient temperature of a room or building. Vertical gardening is also done in our nursery to increase food
production in the resort.

Fowls in The Frangipani Langkawi Resort & Spa
Langkawi
 Rearing ducks, chickens, geese and turkeys organically in-situ in the resort.
 To reduce food cost and carbon footprint of food supply transportation, and to be self-sustaining.
 The fowls are fed with kitchen waste such as leftover rice, bread, wild water spinach and
duckweed grown at the wetland.

Nursery
At the resort’s nursery,
gardeners will propagate
plants. About 200 plants
are propagated monthly.
Each of the plants is worth
RM5.00, thus a savings of
RM 1,000.00 monthly.

9. Morning glory plant and wild grasses at the beach front
– cooling effect

Morning glory

8. Sea Morning glory (Tapak Kuda ) plant and grass the beach front -

avoid soil erosion.

Naturally grown on beaches, the primary purpose of having
morning glory and wild grasses on beaches
reduce soil erosion.

Before 2005

After 2018

Wastewater Management & Water recovery
Using Constructed Wetland/
Bioengineering/Phytoremediation

(LESTARI)’’, The National University of Malaysia (UKM)”

CONSTRUCTED WETLAND HAS BEEN IMPLEMENTED SINCE
1991.

Jungle Lodge Alang Sedayu Gombak (CW)

Wastewater Flow at The Jungle Lodge Alang Sedayu Gombak
1st Pond Waste water
Treatment.

2nd Pond

Agricultural &
Landscape irrigation

Wastewater Treatment Wetland System @ The Frangipani Langkawi Since 2004
Surface flow & subsurface flow


It is used to treat the wastewater in the resort.



It is the first of its kind to be built in Malaysia.



The wetland area is about 0.5855 acres (2.369 sq m) with a maximum depth 1.2
– 1.7 m depending on the season.



The water quality within the wetland is regularly monitored with help from the
local public university and private laboratories to ensure that it meets the
Malaysian standard for drinking.



There are two types of waste water: black and gray water.



Black water generally refers to sewage waste whilst gray water is the wastewater
that is generated by sinks, baths and laundry processes.

Water runoff from the road enters the pathway design for conventional,
natural and zero-energy consumption filtering system.

Sources of Wastewater
in the Wetland

Wetland for wastewater treatment with
nature’s way (plants and microorganisms)

Septic tank

Wetland Garden

Wastewater Treatment Wetland Diagram ( Frangipani Resort
Langkawi )

First point
Water mimosa (Neptunia spp): to reduce total nitrogen and phosphorus’s values; absorb organic compounds and suspended
solids

Second point

Thalia Geniculata: absorbs nutrients and stabilizes the suspended solids.

Third point ( Final point )
 Water hyacinth (Eichhornia crassipes): very efficient in removing suspended materials, BOD, nutrients (nitrogen and phosphorus),
organic matter and up take heavy metals (lead, chrome, cadmium, copper, aluminum, nickel, mercury) and pathogens.
 Duckweed (Lemna minor): absorbs nitrates, phosphate, potassium, calcium, sodium and carbon
 Vetiver (Veteveria zizanioides): helps to regulate the amount of water and filter sediment-bound contaminants (heavy metals and some
pesticides residues)
 Water lily (Nymphaea): removes cadmium in the water, help reduce algae growth in ponds
 Water spinach (Ipomoea aquatic Forsskal): provide a large surface area for the growth of beneficial micro-organisms that can enhance
nitrogen removal.

 Average flow rate of wastewater from discharge inlet to the inlet to the end of water mimosa 0.0034 m/s (green
arrow) and 0.0015 m/sw for Thalia Geniculata until Eichhorniacrassipes (red arrow).
 Total surface area for all the plants used in wastewater treatment system = 1363.73 sq m
 Total surface area for mimosa = 377.77 sq m
 Total surface area for water hyacinth (Eichhorniacrassipes) = 311.09 sq m
 Total surface area for water spinach (Ipomoea aquatic Forsskal) = 58.25 sq m
 Total surface area for water lily (Nymphaea) = 68.83 sq m
 Total surface area for vetiver (Veteveria zizanioides) = 79.20 sq m
 Total surface area for Thalia Geniculata = 65.33 sq m

Waste Water Treatment (Wetland)
Results for
2019
At The Final Point (P3)

Test Description

Analysis Result(s)

Standard Spec.
(A)

Standard Spec. (B)

Grade

Temperature

26.9oC

40

40

A

pH Value

7.0

6.0 – 9.0

5.5 – 9.0

A

BOD

18 mg/L

20 mg/L

50 mg/L

A

COD – Chemical Oxygen Demand

63.9 mg/L

80 mg/L

200 mg/L

A

Suspended Solids

21.0 mg/L

50 mg/L

100 mg/L

A

Mercury (as Hg)

ND < 0.001 mg/L

0.005 mg/L

0.05 mg/L

A

Cadmium (as Cd)

ND < 0.003 mg/L

0.01 mg/L

0.02 mg/L

A

Chromium Hexavalent

ND < 0.02 mg/L

0.05 mg/L

0.05 mg/L

A

Arsenic (as As)

ND < 0.001 mg/L

0.05 mg/L

0.10 mg/L

A

Cyanide (as CN)

ND < 0.02 mg/L

0.05 mg/L

0.10 mg/L

A

Lead

ND < 0.01 mg/L

0.10 mg/L

0.5 mg/L

A

Chromium Trivalent

ND < 0.02 mg/L

0.20 mg/L

1.0 mg/L

A

Copper

0.02 mg/L

0.20 mg/L

1.0 mg/L

A

Manganese

0.04 mg/L

0.20 mg/L

1.0 mg/L

A

Nickel (as Ni)

ND < 0.01 mg/L

0.20 mg/L

1.0 mg/L

A

Test Description

Analysis Result(s)

Standard Spec. (A)

Standard Spec. (B)

Grade

Zinc

ND < 0.02 mg/L

2.0 mg/L

2.0 mg/L

A

Boron (as B)

0.1 mg/L

1.0 mg/L

4.0 mg/L

A

Iron (as Fe)

0.3 mg/L

1.0 mg/L

5.0 mg/L

A

Phenol

ND < 0.016 mg/L

0.001 mg/L

1.0 mg/L

A

Free Chlorine

0.03 mg/L

1.0 mg/L

2.0 mg/L

A

Silver

ND < 0.01 mg/L

0.1 mg/L

1.0 mg/L

A

Aluminium

ND < 0.01 mg/L

10 mg/L

15 mg/L

A

Selenium

ND < 0.001 mg/L

0.02 mg/L

0.5 mg/L

A

Barium

ND < 0.01 mg/L

1.0 mg/L

2.0 mg/L

A

Fluoride

0.8 mg/L

2.0 mg/L

5.0 mg/L

A

Formaldehyde

ND < 0.01 mg/L

1.0 mg/L

2.0 mg/L

A

Ammoniacal Nitrogen

16.9 mg/L

10 mg/L

20.0 mg/L

A

Colour

68 ADMI

100

200

A

Oil and Grease

3.8 mg/L

1.0

10.0

A

Phosphorus

2.2 mg/L

-

-

-

Nitrate

1.2 mg/L

-

-

-

E-coli

ND < 1 cfu/ml

-

-

-

Coliform

7,200 cfu/ml

-

-

-

Total Bacteria Count

147,000 cfu/100ml

-

-

-

Type of Plants in Wastewater
Treatment Wetland @
The Frangipani
Langkawi

Types of Plants Used in Treating Water
1. Pandan (Pandanusamaryllifolius)
The leaf of PandanusamaryllifoliusRoxb, commonly known as pandan.
Pandan leaves are used in the perfume industry and also medicinally as a
diuretic, cardio-tonic and anti-diabetic. Pandanusamaryllifolius, a tropical
terrestrial plant, was found to establish well in hydrophytic conditions and
was highly effective in remediating high nutrient levels in an aquatic
environment.

P. amaryllifolius depleted the nutrient-rich media and markedly contained the natural colonization of algae. The impediment of
algal growth led to improvements in the water quality with significant decreases in turbidity, pH and electrical conductivity. In
addition, the plants did not show stress symptoms when grown in high nutrient levels as shown by the changes in their biomass,
total soluble proteins and chlorophyll accumulation as well as photochemical efficiency.

2. Water Mimosa (Neptuniaoleracea)
Neptuniaoleracea is the first plant used to treat the water. Water
mimosa is able to reduce total nitrogen and phosphorus’s values;
absorb organic compounds and suspended solids because its
stems covered with a spongy fibrons layer. It has the potential to
restrict water flow in creeks and channels, so all the suspended
solid can settle down slowly. It is a vegetable that can be eaten
raw or cooked.

3. Yam (Colocasiaesculenta)
Cocoa yam is a source of food and shelter. It is also
known as elephant ears. It grows best in acidic soil and
water. In Stage 1, Cocoa yam takes in most of the acidic
compounds available in the rainwater. This plant is not
affected by the acidity of the water but instead grows
very well in such condition.

4. Bent Alligator Flag (ThaliaGeniculata)
Thalia Geniculata, or more commonly known as Bent AlligatorFlag, is a forb/herb (a non-woody plant that is not a grass) of the
genus Thalia. It is the second plant used to treat the waste water.
It absorbs nutrients and stabilizes the suspended solids.

5. Bird of Paradise (Heliconiapsittacorum)
An ornamental plant like Heliconia is used in the
wetlands to increase their aesthetic value. It is
concluded that ornamental species like Canna and
Heliconia can be used to enhance the aesthetic
appearance and hence the public acceptance of
wastewater treatment systems in tropical climates.
Heliconiashave a good contaminants reduction
potential.

6. Water Hyacinth (Eichhorniacrassipes)
Eichhorniacrassipes is very efficient at removing a vast range of
pollutants from wastewater such as suspended materials, BOD,
nitrogen, phosphorus and organic matter. Most importantly, it has
a high capacity to up taking heavy metals like lead, chrome,
cadmium, copper, aluminum, nickel, mercury and pathogens.

7. Duckweed (Lemna minor)
Lemna minor is the smallest flowering plant. It floats on the water
surface in a bright green layer. Lemna minor has no stems and no leaves.
Some may have tiny roots. It absorbs nitrates, phosphates, potassium,
calcium, sodium and carbon. Duckweed functions as a bioremediation
by effectively filtering contaminants such as bacteria, nitrogen,
phosphates, and other nutrients from naturally occurring bodies of
water, constructed wetlands and waste water.

8. Vertiver (Veteveriazizanioides)
Veteveriazizanioidesis known as miraculous grass because it is very beneficial and
versatile. Its main features lie in its function in soil, water conservation and erosion
control. Veteveriazizanioides’ stiff and erect stems can stand up to high velocity flows and
help to regulate water flow and increase retention time. The thick root growth forms a
living porous barrier that can act as a very effective filter trapping both fine and coarse
sediments, as well as sediment-bound contaminants (e.g. heavy metals and some
pesticides residues).
Also, it’s highly tolerant to adverse edaphic conditions such as high soil acidity and
alkalinity, elevated levels of heavy metals such as arsenic, cadmium, copper, chromium,
lead, mercury, nickel, selenium and zinc.

9. Water lily (Nymphaea)
The Nymphaea's leaves shade the water keeping it cool, thus allowing
for greater dissolved oxygen concentrations. The plant also provides
hiding places for small aquatic creatures. Nymphaea removes cadmium
in the water; helps reduce algae growth in ponds and adds oxygen to
the pond itself.

10. Water Spinach (Ipomoea aquatica)
Ipomoea aquatic Forsskal is a mild green vegetable eaten throughout Asia and
has a very similar nutritional value to spinach. Ipomoea aquatic Forsskal, also
known as swamp cabbage, is in the same genus as sweet potato, and a
member of the morning glory family. Ipomoea aquatic Forsskal grows wild in
aquatic environments, but can also be grown in well irrigated fields. Because
the plants are floating, they are forced to take their nutrients and heavy
metals from the water rather than from the sediments.

Aquaculture & Constructed wetland
for food production
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THANK YOU
Prof Adj Anthony Wong Kim Hooi

