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IS THIS AN EFFECTIVE SEDIMENT BASIN
& REMOVAL SYSTEM?

© photos KWLeong 2013
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first & last defense..install..

Sedl ment Contal nment
- o

BEFORE start work pre-Bulking pre-Grading phase

-y R ——
é Iinstall sedi mdmpsFR8Nt ai r
é . Why ?

..Erosion Control Measures although most effective
but Canodot bé& done

NOT PRACTICLE in Real World...
Rain can & will occur during Construction Activities
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: However 1 nstall ati on
Sllt fence, Silt traps & small Sediment ponds..

B
€ has |1 mited¢eéeWhye?ct i venes

: -

é Design are often undersize at grading activities..
When- Possi bl y ; 1) wrong a
2) poor installation & 3) poor maintenance

€ Soluti on: |l ncrease sSiI ze
Detention Basin? but BUT NO Space i How?
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é new Sediment Containment System
..last defense..

NC bjectives

4

BT S 20f SCS BMF
NN WO | ent at il on

I P oM YREeEs Enhanceo BMF

Result:
* Increase Sediment Removal Effectiveness,
* ReducemmsCS SWFace & Fast



SEDIMENT CONTAINMENT SYSTEMS SCS
A BEST BMP TO REMOVE SEDIMENT FROM RUNOFF IS

A A WELL- DESIGNED SEDIMENT BASINO I !
.
A NOTE: SCS EFFECTIVENESS IN SEDIMENT CAPTURE

A DEPENDS ON DISCHARGE RATE FROM SCS

e

A MAX EFFECTIVENESS WHEN SEDIMENT BASIN (RETENTION POND)
IS BIG ENOUGH TO CAPTURE ALL RUNOFF,

A BUT NOT PRACTICAL AS NOT ENOUGH LAND

A DIFFICULTY ARISES WHEN SUSPENDED SOLIDS ARE < 0.02 MM,
A THE CLAY & SILT RANGE, RETENTION PONDS HAVE
A TO BE VERY LARGE
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What: SCS -silt traps is‘basically a hole in the
ground..
~ewhere dirty water 1 s co

V4

e small hole ...

© photos KWLeong 2015
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Sedi ment Pond 1-sube
..t he bigger 11t 1 set

If this is the longitudinal profile of the pond..

© photos KWLeong 2016



Constant Flow @

Path of Particle When
Terminal Velocity
@ Conditions Exist

Path of Particle
When Acceleration
Conditions Exist

Additional Distance Requirement
for Terminal Velocity Conditions

_A_

Horizontal Distance

1) Newtonian PhysicsLarger particles (mass > 0.02mm) accelerates throug
column of water and falls to bottom of SCS.

2) St ok ®&mleerparacies (mass < 0.02mm) encounter fluid resistang
will not accelerate but fall through water column at terminal velocity.
Terminal Velocity V=[2gxD x-d( 4(]9 x h)

3) Brownian Movement Very small particles, colloidal particles (mass <
0.01lmm) fineclayssi | t s take extensiye. . t.l.Mme
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Time for Suspended Particles to Fall 10 mm
(0.40 in.) in Water at 0.0 Degrees Celsius
(32.0 Degrees Fahrenheit)
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Particle Diameter (mm)

2000 HydroDRRenics

A How Fast Sediment Settles
In SCS Is dependent on its
Size & Mass

A Clays & Silts takes a much
Longer time to Settle
compared to Sand &
Gravel e.

22



Table SCS -3.1: Large SCS Terminal Velocity of
Suspended Particles as Calc

Equation SCS-3.1: V= [2g T D21 (d17 d2)] 6 (91 &)

=

Diameter | Diameter | Settling Velocity in 10> Metres per Second Type of
microns mm 5:C | 10°C 15°C 3| 20°C 25°C Particle
10 0.01 5.9 6.9 9 9.0 11 Fine Silt
20 < 0.02 3] 24 27 oo | 36 45 Medium Silt
30 0.03 53 62 71 81 102
40 0.04 95 110 126 143 182 Coarse Silt
50 0.05 148 172 197 224 284
60 0.06 213 247 284 323 408
70 0.07 290 337 386 439 556 | Very Fine Sand
80 0.08 379 440 505 573 726
90 0.09 479 557 639 726 919
100 0.10 592 687 789 896 1135

© 2011 JS Fifield

Where: V = Terminal velocity (cm/sec); g = Acceleration gravity (980 cm/sec?;
d! = Density of particle (gm/cm  b); d2 = Density of water (gm/cm  Db);
D = Diameter of the sediment particle (cm); = Coefficient of viscosity of water (dyne  -sec per cm?)

© Dr.JFifield & T.Evans2019 23
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Large SCS: Important Parameters for Laminar Flow Zone

2 How the Surface Area of an SCS may Vary to Capture

P Suspended Particles for Detained Runoff Waters at 10°C
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_ : _ Outlet
SCS -BMP: Physical Orientation of Pond Outlet

Inlet diagonally across basin
S furthest a wa

BMP1: Pond dimensions L > 3W =ond

(éso pond should be Inlet

Why? More Flow Path _FlowPath_ |
. amilW Ve isshort-c i r cui t

BMP2: Pond Outlet to be Iccated as far as époor inst

possible from Pond Inlet é .

( e Why: more FIl ow Path

25
© photos KWLeong 2016
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BMP3: Pond with Bafflest o 1 ncr ease

How do we improve further ? EEE—

© photos KWLeong 2015



BMP4: Improve Pond Performance with

|l hnhstall ati on of
—

o v -\< Y 2 e
) “&, Ihoto by Stevelwinski. 2012
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BMP4: Polymer Enhanced BMP
with Anionic PAM Blocks (PassiveTreatment System)

\ g

|
Flocculated and settled-
out suspended solids

© photos KWLeong 2015
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"~ BMP4: Improve Pond Performance
PE-BMP w/Passive Treatment System

Install Anionic PAM Blocks at Pond Inlet drain

© photos KWLeong 2017
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BMP4: Improve Pond Performance
E. B

Fast & Effective deposition of flocculated sediment
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BMP5: Improve Silt Trap Performance
at Linear Construct.

‘y\ | .'.111"4 I

© photos KWLeong 2017
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Traditional Solution: Site Silt Traps -low efficiencies..

© photos KWLeong 2015



