
by:  LEONG KWOK WING  
CHT-NATURAL SOLUTIONS SDN BHD

Towards 

Designing a 

Perfect Sediment 

Basin

Good Petangé..



Towards 

Designing a Perfect Sediment Basin

* what makes construction site ñteh tarikò?

* where does ñteh tarikò water discharge to?

* how can we reduce ñteh tarikò discharges?

* some SCS BMPs to solve ñteh tarikò challenge

* é Sediment Containment System ..      

last defense..(2) sets of BMPsé

Learning  objectives



What, Where, Why, Which, When & How

ò teh tarik ó is createdé

Open Soil Surface é.

Is there ESCP ? é BMPs ?
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ééPre-Bulking

éNatural foresté

éPost-Bulk & gradingé

éVegetation strippedé
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TYPICAL HILL SLOPE CONSTRUCTION SITE

ERODED HILL-SLOPES WITH NO BMPs

éas a resulté
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éLangkawiéMalaysia

ôs premium tourist 

islandéCAUSEé
Langkawiôs Maritimeéé

Aquatic 

lifeésuffocatingé

éEFFECTSé. 
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..IS THIS AN EFFECTIVE SEDIMENT BASIN

& REMOVAL SYSTEM?
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Why are our rivers & 

reservoirs ñéteh tarikéò

???

We the public asksé
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é.. the problem goes downstream 

and pollutes our waterséé ?

© photos  KWLeong 201



Where does all  OUR  

Malaysian soil go toé.

???
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THE MALAYSIAN SOIL JOURNEYéé..

é.so-so saying(wasted)é

ébut it happens everydayé.

© photos  KWLeong 2013



first & last defense..install..

Sediment Containment Systems prioré 

BEFORE start work   pre-Bulking pre-Grading phase

..Erosion Control Measures although most effective   

but      Canôt be doneé

NOT PRACTICLE in Real World...

Rain can & will occur during Construction Activities

é install sediment containment bmps FIRST ,

é.. Why ?
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éDesign are often undersize at grading activities..   

When- Possibly  : 1) wrong assumptions usedé                                                   

2) poor installation & 3) poor maintenance

..However installation of Small SCS é

Silt fence, Silt traps & small Sediment ponds.. 

é Solution: Increase size of Retention Basin /     

Detention Basin? but BUT NO Space ïHow? 

é has limited effectivenessé.. Why ?
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(2) sets of SCS BMPsé

Learning objectives

é new Sediment Containment System    

..last defense..

ïñPhysical Orientationò BMP of SCS

ïñPolymer Enhanceò BMP for SCS

Result:

* Increase Sediment Removal Effectiveness, 

* Reduce SCS space & Fast actioné
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SEDIMENT CONTAINMENT SYSTEMS SCS

Å BEST BMP TO REMOVE SEDIMENT FROM RUNOFF IS 

Å A ñWELL- DESIGNED SEDIMENT BASINò !!
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Å NOTE: SCS EFFECTIVENESS IN SEDIMENT CAPTURE 

Å DEPENDS ON DISCHARGE RATE FROM SCS

Å MAX EFFECTIVENESS WHEN SEDIMENT BASIN (RETENTION POND) 

IS BIG ENOUGH TO CAPTURE ALL RUNOFF, 

Å BUT NOT PRACTICAL AS NOT ENOUGH LAND

Å DIFFICULTY ARISES WHEN SUSPENDED SOLIDS ARE < 0.02 MM, 

Å THE CLAY & SILT RANGE, RETENTION PONDS HAVE 

Å TO BE VERY LARGE
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What: SCS -silt traps is basically a hole in the 

ground..

éwhere dirty water is containedéò

é small hole ...
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Bigger hole in the ground are call sediment pond
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Sediment Pond is like a ñ..bath-tubé.ò

..the bigger it iséthe more it can holdé

If this is the longitudinal profile of the pond..
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Å 1) Newtonian Physics: Larger particles (mass > 0.02mm) accelerates through 

column of water and falls to bottom of SCS. 

Å 2) Stokesô Law: Smaller particles (mass < 0.02mm) encounter fluid resistance 

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

Terminal Velocity V= [2g x DĮ x (d  -d )] õ(9 x Һ)

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

0.01mm) fine clays ïsilts take extensive time to settle, daysé.

1
2

3

© Dr.JFifield & T.Evans 2019
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Å How Fast Sediment Settles 

in SCS is dependent on its 

Size & Mass

Å Clays & Silts takes a much 

Longer time to Settle 

compared to Sand & 

Gravelé.

47secs

5.5secs

2000secs

Silts.. Clays..
Gravel & Sand..
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© Dr.JFifield & T.Evans2019

Table SCS -3.1: Large SCS Terminal Velocity of 

Suspended Particles as Calculated by Stokesõ Law 
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Equation SCS -3.1: V = [2g ĬD² Ĭ(d1 ïd2 )] õ(9 ĬǼ)

Where: V = Terminal velocity (cm/sec);  g = Acceleration gravity (980 cm/sec²; 

d¹ = Density of particle (gm/cm ɓ); d² = Density of water (gm/cm ɓ); 

D = Diameter of the sediment particle (cm); = Coefficient of viscosity of water (dyne -sec per cm²)

SWaM 2019 Pre-

Conference Course

© 2011 JS Fifield 



© Dr. J Fifield & T Evans 2019

74% 
Smaller

88% 
Smaller 94% 

Smaller 96% 
Smaller

4,286 m2

Larger the particle, smaller the surface area

Capturing small particles requires large surface 

areas
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Large SCS: Important Parameters for Laminar Flow Zone 

Fig. SCS -3.3

Figure SCS -3.8

SWaM 2019 Pre-

Conference Course

1,114 m2

514 m2

257 m2

171 m2
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Pond 

Outlet

Pond 

Inlet

SCS -BMP: Physical Orientation of Pond Outlet

BMP1: Pond dimensions L > 3W

(éso pond should be as long as possibleé

Why? More Flow Path Lengthé)

BMP2: Pond Outlet to be located as far as 

possible from Pond Inlet é. 

(éWhy: more Flow Path Lengthé)

Flow Path 

is short-circuitedé

époor installationé
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is furthest away is besté
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..but what if land is small and square..? 
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existing flow channel

BMP #3: suggest divert flow 

into pond with installed   

baffles berms to increase the 

flow path for easy settlement 

of suspended solids
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BMP3: Pond with Baffles to increase flow pathé

How do we improve further ? 
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BMP4: Improve Pond Performance with

installation of Anionic PAM Blocks é
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BMP4: Polymer Enhanced BMP
with Anionic PAM Blocks (PassiveTreatment System)
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Flocculated and settled-

out suspended solids
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BMP4: Improve Pond Performance 

PE-BMP w/Passive Treatment System

Install Anionic PAM Blocks at Pond Inlet drain    
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BMP4: Improve Pond Performance

Fast & Effective deposition of flocculated sediment
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BMP5: Improve Silt Trap Performance

at Linear Construction Site é
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Traditional Solution: Site Silt Traps -low efficiencies..
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