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…last defense….Sediment Containment Systems…. 

… terminal velocity of sediment in SCS..???

… SCS Physical-bmps & PE-BMPs



…and Faster….
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site…less room & more effective…
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TYPICAL HILL SLOPE CONSTRUCTION SITE

ERODED HILL-SLOPES WITH NO LDPPMM BMPs
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UNPROTECTED SOIL STOCKPILE CONTAMINATES 

ADJACENT PUBLIC PARK PONDS

SEDIMENT FLOW FROM UNPROTECTED SOIL SURFACE, 

KILLS POND AQUATIC LIFE
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…Langkawi…Malaysia’s 

premium turist

island…CAUSE…

Langkawi’s Maritime……

Aquatic life…suffocating…

…EFFECTS…. 
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..IS THIS EFFECTIVE 

SEDIMENT CONTROL…??



..talk about…
…unconventional 

pollutant 
extraction…
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Where does all  OUR  

Malaysian soil go to….

???



THE MALAYSIAN SOIL JOURNEY……..
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SEDIMENT CONTAINMENT SYSTEMS SCS

• BEST BMP TO REMOVE SEDIMENT FROM RUNOFF IS 

A PROPERLY DESIGNED SEDIMENT BASIN

• SCS EFFECTIVENESS IN SEDIMENT CAPTURE 

DEPENDS ON DISCHARGE RATE FROM SCS

• MAX EFFECTIVENESS WHEN SEDIMENT BASIN 

(RETENTION POND) IS BIG ENOUGH TO CAPTURE 

ALL RUNOFF, BUT EXPENSIVE ON LAND

• DIFFICULTY ARISES WHEN SUSPENDED SOLIDS ARE 

< 0.02 MM, THE CLAY & SILT RANGE,          

RETENTION PONDS HAVE TO BE VERY LARGE
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• 1) Newtonian Physics: Larger particles (mass > 0.02mm) accelerates through 

column of water and falls to bottom of SCS. 

• 2) Stokes’ Law: Smaller particles (mass < 0.02mm) encounter fluid resistance 

will not accelerate but fall through water column at terminal velocity. 

• 3) Brownian Movement: Very small particles, colloidal particles (mass < 

0.01mm) fine clays –silts take extensive time to settle, days….

1
2

3
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• How Fast Sediment Settles 

in SCS is dependent on its 

Size & Mass

• Clays & Silts takes a much 

Longer time to Settle 

compared to Sand & 

Gravel….
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Effectiveness of SCS 

decreases as 

discharges increases

During Flood conditions, 

SCS suffers Low effectiveness 

to capture particles
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SCS Minimum Pond Surface Area

S Amin. =  Q outflow ÷ V terminal velocity

SA min. =  Minimum pond surface area (m2)

Q outflow =  Discharge from SCS (litres/sec)

V terminal velocity = Terminal Velocity of Design Particle Size (m/sec)

Most efficient SCS is Rectangular shape with L ≥ 2W
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A)  PHYSICAL CONSTRAINTS AT 

CONSTRUCTION SITE :

What happens when SCS:

• Space does not allow for the ideal Rectangular shape       

with L ≥ 2W ?

• Space available for SCS is Square ?

• Space available for SCS is just too Small ?

19
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1)   SEDIMENT BASIN w/BAFFLES bmps

1i ) PHYSICAL COSNSTRAINTS AT 

CONSTRUCTION SITE   
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L1 = 85 m

WB = 30 m

W1 = 35 m

LB1 = 40 m

Rock baffle

2m (W) x 30m (L)

Protected 

Discharge 

Outlet

Protected 

Inlet

Depth = 1.75 m

Forebay

Forebay

Example of Sediment 

Basin Rectangular 

L > 2W

Mainbay
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• Baffle Length Increases Flow Length 

New LB = (35+5.5+35+5.5)+ 53 = 134m 

(134/85) = 

• Flow length is 1.57 or 57% longer, for 

the same rectangular shape  

• Flow length is increased by baffles 

without actual space increase

© Leong 8/5/17
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2) POLYMER ENHANCE bmps (PE-BMP)

2i ) PAM BLOCK for CONSTRUCTION SITE   

SEDIMENT TREATMENT

2ii ) ATS – MINI for RAPID & MOBILE 

SEDIMENT TREATMENT

B)  “SEDIMENT PARTICLE” CONSTRAINTS   

AT CONSTRUCTION SITE:
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Create temporary 

drainage channel

Install economical mpervious

liner base with plastic sheet

Introduction of water 

quality treatment 

Lined w/Organic mattress & 

loose fibre to increase 

surface contact area
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Reduce pond slurry overflow

Gravity flow over water 

treatment “floc logs”

Turbulent flow increases mixture 

agitation &  reaction with pollutants

Suspended solids are flocculated & 

deposition  w/clean water discharging

Before @ 800 NTU
After @ 2.1 NTU
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Apply Silt Stop powder

Sprinkle over mattress 

will improve final water 

clarification

Create ditch/earth drain

Line w/Plastic sheet.

Prevent treated water 

from soil contamination

Lay coir mattress

Provide surface for 

pollutant to attach

Place Floc Logs

Flog Logs position in-line

to allow polluted water to 

flow over & around them

Polluted water flow into 

Temporary Treatment Ditch

Clarified water leaving 

site can be discharged 

into riparian waters
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Increase Flow Length in Quarry “Silt Trap”
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RUN-OFF SEDIMENT TREATMENT
PE-BMP:  IN-STREAM CLARIFICATION
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B)  SEDIMENT CONSTRAINTS AT  

CONSTRUCTION SITE:

2) POLYMER ENHANCE bmps (PE-BMP)

2ii ) ATS – MINI for RAPID & MOBILE 

SEDIMENT TREATMENT
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TYPICAL LINEAR CONSTRUCTION SITE

SEDIMENT PUMPED FROM PILE-FOOTING INTO SILT TRAP  

AFTER STORM EVENT
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ACTIVE TREATMENT SYSTEM:  ATS – MINI 

SITE MOBILE SEDIMENT TREATMENT
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ACTIVE TREATMENT SYSTEM:  ATS – MINI 

RAPID & MOBILE SEDIMENT TREATMENT
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…most “polluted waters - sediment flow”   

contains (5-15)% Solid Matter

…the Balance (85-95)%  

is Water…

..the bmp is to :

Separate Suspended Solid Particles

&   discharge Water back to   

Environment….



FACTS : OUR BODY IS MADE UP OF

70% WATER

WOULD U PREFER WATER 
FROM THIS ?

OR THIS ?
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OR THIS ?



Thank      

You

OR THIS



Quotes….
It has been said that:

A NATION THAT DESTROYS ITS SOIL, 

DESTROYS ITSELF….

F.D. ROOSEVELT



Quotes….

It is so critical that we do not splurge 

our valuable assets 

(soil, water, nutrients from erosion 

process) 

and convert it to downstream public 

misery.
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