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INTRODUCTION

:> Problem Statement

* Areas undergoing construction usually experience

sediment yields 2 to 3 orders of magnitude greater than
those under natural land cover conditions.

Sediment chokes wurban waterways, exacerbating
flooding, and often necessitating expensive river
desilting and training works.

An ESCP must be submitted to Local Authority for
development which involves an area of more than 1 ha
(DID, 2008). The plan must comply, wherever possible
with all requirements in the Checklist for Erosion and
Sediment Control Plans Submission (Annex C).



SOIL EROSION & SEDIMENTATION
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Soil erosion is the detachment, entrainment, and
transport of soil particles from their place of origin by the
agents of erosion.

Sedimentation is the build-up (aggradation) of sediment
on the land surface or the bed of a watercourse.

Soil Loss is the amount of soil being eroded from a specific
piece of land.

Sediment Yield is the final amount of sediment delivered
to the target point by the agents of erosion , after erosion
and sedimentation processes.



Erosion

Erosion is the process in
which, by the actions of wind or
water, soil particles are
detached and transported.




Sediment

Sediment Is eroded
material suspended in
wind or water.




Sedimentation is the
deposition of eroded material.




The Erosion Process

The receiving water

bears the impact of

guantity and quality
degradation

commonly lead to
formation of channels




Splash
Erosion

Raindrop
impact energy
is enough to
dislodge
surface
sediments.




Sheet Erosion
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Sheet erosion is caused by rain splash detaching soil
particles lifting them up and removing them by shallow
“sheets” of water flowing down the sloped soil surface




Rill Erosion
adin

small channels begin
to form in the soil
surface.




Gully
Erosion

Gullies are formed when
Runoff cuts rills deeper
and wider or when flows
from several rills come
together and form a large
channel.




Rill Erosion to Gully Erosion
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Channel Erosion

Channels
may
become
unstable
due to
Increased
flows or
changes Iin
upstream
sediment
load.
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Left unattended, erosion can cause catastrophic failure of
roads or other facilities.

'\.* 3




Natural Erosion

Natural erosion Is
generally
considered to be
due to the
Influence of
climatic forces on

the surface of the
earth.




Natural
Erosion

If we didn’t
have natural
erosion, we
wouldn’t have | — -
beaches...
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The Erosion & Sediment Control Plan
(ESCP)

« A plan that details
that will be iImplemented

during the earthwork, foundation,
construction phase and may include
permanent measures that will remain in
place once development is complete to
control the environmental impacts of
erosion and sedimentation



The Erosion & Sediment Control Plan

:> The Requirements

Any development more than 1lhais required to produce ESCP
Shall be submitted by the Developer
Submitted at least 2 months in advance of development
activity. Approval obtained at least 7 calendar days in advance
of development activity.
Submission must fulfill:
e Submission Checklist for Stormwater Management in
Malaysia (DID, 2008)
e all legislative requirements underlined in related rules and
regulations for development
 Address & control all environmetal requirements
underlined in related EIA reports (development > 50ha)



The Erosion & Sediment Control Plan

:> The Content of ESCP

Site Assessment

\ J

» Hydrological & hydraulic assessment
 Soil Loss assessment

—[ Design Calculation

« Selection of ESC Facilities
* Detailed Design of ESC Facilities

—[ Site Plans & Drawings

 Pre Bulk Grading Plan
* Post Bulk Grading Plan
» Detailed Drawings of designed ESC Facilities

—[ Monitoring & Maintenance Plan

» Schedule for Monitoring & Maintenance
» State responsibility of each stakeholder
» Record Keeping




The Erosion & Sediment Control Plan

:> The Content of ESCP

Site Assessment

1. Soil Loss Assessment
Soil Loss assessment of the site for:
a) existing site condition,
b) during construction
« Before any ESC (only earthwork)
« After ESC (temporary & permanent)
* Analysis for every phase
« Analysis for each design point
c) Post Construction (upon completion & removal of temporary facilities)




The Erosion & Sediment Control Plan

:> The Content of ESCP

Design Calculation

1. Selection of ESC Facilities

State the choice of ESC facilities location, sizing, materials etc, based
on the analysis performed earlier.

2. Detailed Design Calculation
Presents the design calculation for
 drainage facilities (temporary & permanent)

» sediment containment structures (check dams, sediment trap/basin,
ponds, GPTSs)

3. Other details to be included
* Phasing & Earthwork Schedule
» Site Operation (Access Points, traffic flow/layouts, washbays)




The Erosion & Sediment Control Plan

:> The Content of ESCP

Site Plans & Drawings

1. Pre Bulk Grading Plan

» Pre development topology — drainage pattern, contour, and catchment
delineation

« Areas (with quantity) in which grading (cut & fill) will be performed

« Specify grading phasing.

« Specify stockpile management (location, protection etc)

» Perimeter controls including buffer, hoarding and site perimeter drains.

« Delineate new catchment area based on graded topology (to be used
for ESC facilities design)

» ldentify and delineate waterway buffers
« Specify ESC facilities (size, location etc) to be implemented at this stage




The Erosion & Sediment Control Plan

:> The Content of ESCP

Site Plans & Drawings

2. Post Bulk Grading Plan

 The graded contour (topology after major earthworks)
« Project development phasing

« Proposed drainage patters and catchment delineation

« Specify ESC facilities (size, location etc) to be implemented at this
stage

3. Engineering Drawing for ESC Facilities
« Typical drawings for Erosion Control Facilities with Specification

« Engineering/ construction drawing for designed sediment
containment facilities

« Engineering/ construction drawing for designed sediment
containment facilities




The Erosion & Sediment Control Plan

:> The Content of ESCP

Monitoring & Maintenance Plan

1.Schedule for Monitoring & Maintenance

A work schedule that indicates the basic inspection & maintenance
by Contractor/Consultant

2.State responsibility of each stakeholder

A list of contacts for every aspect of ESC such as structural
maintenance, site traffic control, in-house inspection, etc.

3.Record Keeping

The system used to store all ESCP records including construction/
as-built drawings, inspection results, maintenance log etc.




The Erosion & Sediment Control Plan
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Site
Maintenance

Slope
Stabilization

Sediment
Prevention &
Control

!
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Minimizing
Soil Erosion

Earthwork &
Erosion
Control

Preserving
Top Soil &
Other Assets

Access
Routes & Site
Management

Drainage
Control &
Runoff
Management
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The Erosion & Sediment Control Plan

:> 1. Minimizing Soil Erosion

Reducing the working area.

Regulate phases of development.

Timing of the development.

Consideration the hydrological and climatic conditions.
Existing vegetation shall be preserved.

Stream buffers shall be retained in accordance to DID river
reserve requirements.



The Erosion & Sediment Control Plan

:> 2. Preserving Top Soils & Other Assests

|ldentify & protect ecological sensitive areas

. Top soil removed shall be stockpiled for future use. Secure
with proper erosion control measures

. Trees with high ecological, social or economic functions shall
be preserved or planned for trans-planting if necessary.
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TEMPORARY DIVERSION CHANNEL

SEDIMENT FENCE

BARRIER FENCE

SEDIMENT TRAP

SEDIMENT BASIN

INLET/OQUTLET PROTECTION

ROCK /GABION WEIR

CHECK DAM

TEMPORARY CULVERT CROSSING

WASHING BASIN

PRESERVED VEGETATION
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Preserved Vegetation




Preserved Vegetation 1




Preserved Vegetation 2




PL29.00 4 //

&

S

Jo

Stockpile of Topso

” o
13800 - \

els200

F113

Tank wrappéd in
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Stock Pile 2




Stock Pile 3
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The Erosion & Sediment Control Plan

:>3. Access Routes & Site Management

Minimise amount of access points and control traffic

Roads & drains shall be installed at earliest chance.

Access Points shall be paved up to 10m to minimize exporting
sediments

Washing bay shall be provided & used by all vehicle passing
through access points.



Washing Bay/ Wash trough
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Washing Bay/ Wash trough
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The Erosion & Sediment Control Plan

:>4. Drainage Control/ Runoff Management

Hydrology & Hydraulic of existing catchment shall be studied.
Segregate runoffs from disturbed & undisturbed areas.
Watercourse and its reserves shall be remained undisturbed.
Any form of disturbance shall obtain approval from DID.

In disturbed site, runoff should be manage such that its
design does not contribute to additional erosion/ sediment
yield.

Temporary drainage network shall be designed to manage
runoff in the development site, in accordance to MSMA.
Conveyance system shall be properly inspected and regularly
maintained
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Temporary Diversion Channel
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Runoff Management Facilities

Diversion Channe




Runoff Management Facilities

Diversion Channel

"W" (1500 MIN.)

-
"D (250 MIN.)

250 MIN.
FLOW
>3 <= — J

RIPRAP "D50"

SEE SHEET 14
COMPACTED FOR GRADATIONS
EMBANKMENT
MATERIAL UNLINEDSIEIREE THICKNESS=2 x D50
SCALE :N.T.S 3
RIPRAPLINED - DETAIL D
SCALE :N.T.S
"W (1500 MIN.)
D
(250 MIN,) STAKES PER DETAIL 9
/M ANCHOR TRENCH AT PERIMETER
OF BLANKET AND AT OVERLAPPING
EROSION CONTROL BLANKET ﬂ?‘v P i JOINTS WITH ANY ADJACENT ROLLS
(ECB) SEE DETAIL9 OF BLANKET. SEE DETAIL 9
INTERMEDIATE ANCHOR TRANSVERSE ANCHOR TRENCHES AT PERIMETER
TRENCGH AT ONE-HALF OF BLANKET AND AT OVERLAPPING JOINTS WITH
ROLL-LENGHT SEE DETAIL 9 ANY ADJACENT ROLLS OF BLANKET, SIMILAR TO

DETAIL 9, BUT NO STAKING

EROSION CONTROL BLANKET ( ECB) LINED - DETAIL B
SCALE:N.T.S

"W" (1500 MIN.)

"D
(250 MIN.) STAKES PER DETAIL 9

/MANCHOR TRENCH AT PERIMETER
OF BLANKET AND AT OVERLAPPING

30 MIL MIN. PLASTIC — T~ _ ¢ — JOINTS WITH ANY ADJACENT ROLLS

I OF BLANKET. SEE DETAIL 9
NTEEEDIATE AVCHE TRANSVERSE ANCHOR TRENCHES AT PERIMETER
TRENGGHIAT ONE-HALE OF BLANKET AND AT OVERLAPPING JOINTS WITH
FOILLLE BT SR ANY ADJACENT ROLLS OF BLANKET, SIMILAR TO
TO DETAIL 9, BUT NOT STAKING DETAIL 9, BUT NO STAKING

PLASTIC LINED - DETAIL C
SCALE:N.T.S




Runoff Management Facilities

Drainage Outlet Protection




Outlet /InletProtection 1




Outlet /InletProtection 2




Outlet /InletProtection 3




Runoff Management Facilities

:> Temporary Waterway Crossing

LENGHT, "L"
CREST LENGHT, "CL"

DEPTH "D"

2 MIN.)

FORD CROSSING - DETAIL A
SCALE:N.T.S

D50=6" RIPRAP VOIDS
FILLED WITH 1-1/2"
CRUSHED ROCK

FLOW

P —— . e e

L GEOTEXTILE GRADE

(EROSION CONTROL)
CLASS A (NONWOVEN)

2400mm MIN.

FORD CROSSING - DETAIL B
SCALE:N.T.S

EXISTING GRADE

LENGHT " L" a

CREST LENGHT "CL"

\— NO BANK EXCAVATION

SHALL TAKE PLACE

NO BANK EXCAVATION

CULVERT DIAMETER CEL SHALL TAKE PLACE

CULVERT CROSSING - DETAIL A
SCALE:N.TS

24T D50-300mm MIN. RIPRAP

25-12.5mm CRUSHED ROCK \[ 6 ‘
oy { / CULVERT
AS SPECIFIED

i
S CEOTEXTILE

(EROSION CONTROL)

CLASS A (NONWOVEN)
CULVERT CROSSING - SECTION B
SCALE :N.T.S




RUNOFF MANAGEMENT: “Green” River Channel Protection




The Erosion & Sediment Control Plan

:> 6. Earthwork & Erosion Control

Preferably, earthwork is only carried out when a site is ready
to be worked.

Earthwork shall be phased to minimize land exposure. The
period, stabilization method shall be specified in ESCP for
each phase.

Land clearing works shall not be commenced within natural
water reserves. On no account that sediment, cleared
vegetation, logs or any unwanted waste are allowed in natural
waters.

All cut & fill shall be performed to design specification,
including materials, height & slope steepness (maximum of
1(v) to 2(h))



Erosion Control Facilities

Seeding & Planting




=

Erosion Control Facilities

Seeding & Planting

Scientific Name

Local Name

Trees

Andira surinamensi

Kedondong Hutan

Cassia surattensis

Yellow Cassia

Cassia Fistula Rajah Kayu
Cassia spectabilis Cassia
Fagraea fragrans Tembusu
Khaya senegaliensis Khaya
Mellettia atropurpurea Tulang daing
Pheltophorum pterocarpum Batai Laut

Shrubs

Cassia biflora

Bushy Cassia

Caesalphina pulcherrima

Jambul

Dillenia suffruticosa Simpoh Air
Dillenia indica Simpoh
Hymenocallis littoralis Spider lily
Heliconia spp Siantan
Mussaenda eryhrophylla ‘Dona luz’ Janda Kaya
Melastoma malabathricum Senduduk
Ground Cover

Arachis pintoi Arachis
Wedelia trilobata Wedelia
Pandanus pygmaeus Pandanus

(Source: Jabatan Landskap Negara)




Erosion Control Facilities

Mulching




Erosion Control Facilities

Geotextile & Mats




Erosion Control Facilities

Geotextile & Mats

UNDUISTURBED

SOIL

PERIMETER ANCHOR JOINT ANCHOR
Ai\TRENCH, TYP. TRENCH, TYP.

#—— TOP OF
CHANNEL BANK

L TYPE OF BLANKET AS INDICATED IN PLAN
VIEW, IN ALL DISTURBED AREAS OF STREAMS
AND DRAINAGE CHANNELS TO DEPTH "D" ABOVE
CHANNEL INVERT. BLANKET HALL GENERALLY
BE ORIENTED PARALLEL TO FLOW DIRECTION.
STAKING PATTERN SHALL MATCH BLANKET TYPE.

IN DISTURBED AREAS OF

STREAMS AND DRAINAGE CHANNELS - DETAIL A

SCALE:N.T.S

PER MANUFACTURE SPEC.
OR TYPE 2 OR 3 STAKING
(MATCH SPECIFIED BLANKET TYPE)
SEE THE STAKING PATTERNS
DETAIL ON THIS SHEET

TYPE OF BLANKET.
INDICATED IN PLAN VIEW

TYPE BLANKET SHALL
BE ENTENDED TO THE

[— il @'~  TOP OF CHANNEL
=
J e “
==
CRICRSO! PERIMETER
COMPACTED ANCHOR TRENCH, TYP.
SUBGRADE JOINT ANCHOR
TRENCH, TYP.

IN DIVERSION DICTH OF
SMALL DICTH DRAINAGEWAY- DETAIL B
SCALE:N.T.S

STAGGER
BLANKET SHALL BE OVERLAPS

100% STRAW MIN.

OVERLAPING JOINT, SEE

DIVERSION DICTH DETAIL ON THIS SHEET
TYPICALLY AT
TOP OF SLOPE

i

150mm s
TOPSOI
\
=
PER MANUFACTURE SPEC. ==
OR TYPE 1 STAKING SEE
THE STAKING PATTERN

DETAIL ON THIS SHEET
PERIMETER ANCHOR TRENCH
SEE DETAIL ON THIS SHEET

NOTE: ALL UNITS IN MILIMETERS (mm)

OUTSIDE OF STREAMS
AND DRAINAGE CHANNELS - DETAIL C
SCALE:N.T.S




Erosion Control Facilities

Geotextile & Mats

ROLL WIDTH

"W (TYP.)

d

r—— PERIMETER ANCHOR
TRENCH OR JOINT

73}
P
T

125w

STRAW

ANCHOR TRENCH, TYP.

—
o
n L
—

STRAW-COCONUT

STAKING PATTERNS

SCALE : N.T.S

T T
12.5"W ! w12.5"W"
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12.5"wW i - ‘ 12.5"wW
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COCONUT OR EXCELSIOR

SHALL BE IN ACCORDANCE WIT MANUFACTURER'S SPECIFICATIONS. IF NO MANUFACTURER'S
SPECIFICATIONS IS AVAILABLE USE THE ACCEPTABLE STAKING PATTERN (AS SHOWN ABOVE).

EROSION CONTROL

BLANKET (TYP.) T = ’_ #
- Z—Qr

COMPACTED
BACKFILL (TYP.)

STAKE (TYP.)

PERIMETER ANCHOR TRENCH

~—__ TWO EDGES OF

JOINT ANCHOR TRENCH

SCALE :N.T.S

SCALE : N.T.S

TWO ADJACENT ROLLS

.
S~ 0OD FROM

MIDDLE OF ROLL

INTERMEDIATE
ANCHOR TRENCH
SCALE : N.T.S

OVERLAPPING JOINT

=
=

—1a
)4

300 MIN

WOOD STAKE DETAIL

SCALE : N.T.S

SCALE :N.T.S




Erosion Control
Blanket (ECB)
fibrous blanket of
straw, jute, coconut,
palm oil fibre
trenched in and
staked down over
prepared, seeded
soil. The blanket
reduces both wind
and water erosion
and helps to
establish
vegetation.




EROSION CONTROL METHOD:
Erosion Control Mattress with Hydro-seeding




EROSION CONTROL METHOD:

Erosion Control Mattress with deep root shrubs & trees




Erosion Control Method:
Biotechnical Engineering
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Erosion Control Method:
Natural Fiber Wattles

SRAZING DEPENDS
o SO TYEE AND
Iy = TE e
SLOPE STEEPMESS SELDIMENT, ORGCANC MATTER,
AND NLTIVE SECQS ARE
CAPTLIRED BERING THE ROLLS.

&= 10" A,

_ - \ (200-250mm,)
wE st e
i
‘_7:'}-,-7{:/ \ / ),:’ >\/ . |
A AN - P
:,{ N gty 1" STAKE
& (25 x 25mm)
o l\“
A
! NOT T SCALE
NOTE:
7 STRAW ROLE INSTALLATION REQUIRES THE e )
PLACERIENT AND SECURE STAKING OF THE ROIL N |
A TRENCH 3“-£" (75— 125mm) DEEF. DUG ON STRAW |
COMIOUR,  RUNOFF MUST NOT B ALLOWED TO RN 4 |
LNOER OF ARGUND ROLE. ROLLS
o B o

FAE: STRWROLL e )

Sze R —
//////;-’!f.— iy f//!’?f/’-'
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Reinforced Turfing - condition
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Reinforced Turfing -materials




Reinforced Turfing




The Erosion & Sediment Control Plan

:> 6. Sediment Prevention & Control

Proper sediment containment structures MUST be installed at
Site.

Permanent BMPs (Ponds, GPT etc) can be utilized if well
maintained during construction.

Temporary ESC Facilities shall be designed, installed and
maintained throughout construction period.

Temporary facilities can only be dismantled after site has
been thoroughly stabilized.
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TEMPORARY DIVERSION CHANNEL

SEDIMENT FENCE

BARRIER FENCE

SEDIMENT TRAP

SEDIMENT BASIN

INLET/OQUTLET PROTECTION

ROCK /GABION WEIR

CHECK DAM

TEMPORARY CULVERT CROSSING

WASHING BASIN

PRESERVED VEGETATION

STOCKPILE SITE

" PROPOSED CLOSE TURFING




Sediment Control Facilities

heck Dams




Sediment Control Facilities

Check Dams

LENGHT, "L"
CREST LENGHT, "CL"
CROSS CROSS
SECTION SECTION
TRANSITIONS TRANSITIONS

BETWEEN BETWEEN

D SECTION |0 SECTION T
(450mm MIN.)_ SECTION C B AND C ECTION B B AND C SECTION C

e ‘ — =

TOP OF CHECK DAM

1
(450 MIN.) Ji
L COMPACTED BACK FILL, TYP L CHANNEL GRADE
UPSTREAM AND DOWNSTREAM
ELEVATION
SCALE :N.T.S
2400
600 1800
CHANNEL GRADE
- AN\ —_—

A A )\ A A EXCAVATION TO NEAT LINE;

L AVOID OVEREXCAVATION (TYP.)
D50=300mm @ RIPRAP

SEE SHEET 14

FOR GRADATION

SECTION B
“SCALE:N.T.S




Sediment Control Facilities

Check Dams

LENGTH "L" B
. CRESSLENGTH'CL" | ALTERNATIVE TO STEPS ON BANKS ABOVE
ROCK FILLED GABION | 1000 TYP MAX_ STEP CREST: DEFORM GABIONS AS NECESSARY
SECURED TO P HEIGHT 500mm TO ALIGN TOP OF GABIONS WITH GROUND
ADJACENT GABION SURFACE; AVOID GAPS BETWEEN GABIONS
% g\//

&

NN — ~1 ‘
A —
- — - Imx1imx1m

’ = \J S — ROCK FILLED GABION
g —“'MIN. BURY
COMPACTE | A" DEPTH 500mm

REINFORCED - ELEVATION

..D..
(1000
MIN.)

/ /J/

BACK FILL, TYP

SCALE : N.T.S
/ D50 =125mm RIPRAP
ENCLOSED IN GABION
o P EROSION CONTROL
1S3 FLOW BALNKET
n
J i = - AN
B
93 CHANNEL GRADE
COMPACTED BACK FILL
BLOW UP OF REINFORCED - SECTION A

TWISTED WIRE GABION
SCALE : N.T.S

SCALE : N.T.S




Check Dam 1
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Check Dam 3




“KERBAU” CHECK DAM

SOFT CHECK DAM

-CROSSING

WATER
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Sediment Control Facilities

Silt Fence




Sediment Control Facilities

Silt Fence

37.5mm x 37.5mm WOODEN
FENCE POSTS
3500mm MAX. SPACING

SILT FENCE n
GEOTEXTILE 375
o UNDISTURBED VEGETATION
B B ON DOWN GRADIENT SIDE
(FOR SILT FENCE SHOWN
EXERINGCROINIM >3 75mm MIN. IN INITIAL GESC PLAN)
e —— Ee—— .
AE‘;TCOMPACTED = > 2
@ =71 BACKFILL S| =
= = =
E| £
e o
AT LEAST 275mm OF SILT s| S
FENCE GEOTEXTILE . T —
SHALL BE BURIED
DETAIL A
SCALE :N.T.S
— POST SHALL OVERLAP
e AT JOINTS SO THAT NO
GAPS EXIST IN SILT
( FENCE
\ 7 I
) )
[ NOTE:
THICKNESS OF GEOTEXTILE
POST SHALL BE JOINED AS SHOWN, HAS BEEN EXAGGERATED.

THEN ROTATED 180° IN DIRECTION
SHOWN AND DRIVEN INTO THE GROUND

JOINTS - SECTION B




Silt Fence 1







Silt Fence 3




Silt Fence 4




Sediment Control:
Silt Curtain: Construction within sensitive waters
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SEDIMENT CONTROL
Drainage Protection Structures
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Sediment Control Facilities

Sediment Traps




Sediment Control Facilities

Sediment Traps

TOP OF EARTHEN BERM

El
/ 2:1 MAX 2:1 MAX

AT AR IAIATS N
i =1— D90 = 150mm RIPRAP
2:1 MAX 2:1 MAX
INFLOW ~—— TRANSITION EXISTING

CHANNEL INTO
SEDIMENT TRAP

2:1 MAX | 2:1 MAX
NN N N b« )4 4 b 4 4 ¥ | 4 4 Y 4 4
2:1 MAX 2:1 MAX
L
=)
DETAIL A
SCALE :N.T.S by o
" 600 1900
150mm MINIMUM 150 o000 CHANNEL GRADE
FREEBOARD r WINPT
S ] RER o0

I

EL EXCAVATION TO NEAT LINE;

,AL\

SECTION B D50=12" RIPRAP
SCALE:N.T.S SEE SHEET 14
FOR GRADATION

SECTION C
SEDIMENT TRAP INSTALLATION NOTES SCALE:N.T.S

AVOID OVEREXCAVATION (TYP.)




SEDIMENT TRAP
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Sediment Control Facilities

j> Sediment Basins




Sediment Control Facilities

Sediment Basins

W
BOTTOM WIDTH

INLETS TO SEDIMENT BASIN SHALL ENTER
AT FURTHEST DISTANCE TO OUTLET AND

SHALL CONSIST OF SLOPE DRAIN (DETAIL 21) J—RELATIVE ELEVATION, TYP.
N 5 -0, ;Of FETEL
=9 9:9:9:0:0:0:0:059:9 &
< etex > . > erex &
R : TS B —SPILLWA 3
yeoes LI : : LTI LT 31 v
020028 / 9 299 3 Sl
9:9:9:9:9:9-9.¢ 9: % 9:0-8:9:9:9:-9:9:¢ > =@ o
9:9:9:9:9:959-0.0-9- LI ROGR T I T I =€
9:9-959-9:9- [er05050:0:0:0:0:0;:0:0, ‘Jo&/f
0:9-9-0.4 0 0-9-9:9:9:9-9.:4 LA
9=9-9 9 80 9-9:9-9-0-0-0-9-9.5-9.9-9= OSSN
GO 00000000 0:-0-0-0:0: { @%@
00000 0-0-0-0-0-0-0-0.0:4 i & LRI
o0 0-0-0-0:0:9:0.0-0-0-0.0.0 S o
% W@ ’ ¢ S8
9-9-0-9 ef{&??@n y 05
S0:0-0-0:0-0-0-0:0-0-0:0-0-0-0:0-0:7, 0
ini i —
9=0-9-0:9 100 0-9-0-9-0-0-9-9-9-9-9-9-9 T X
9 0-0:0:0-0-9-0-0.0-0-0-9-0-0-00-0-0.0.0-9.0.0-024 45° BEND
150mm PVC
RISER PIPE
"T=2 "W" MIN.
L BOTTOM LENGTH \ g 22U

STANDARD BASIN - PLAN
SCALE :N.T.S




Sediment Control Facilities

Sediment Basins

I} EL. 03.00

SINGLE COLUMN

HOLE DIAMETER, "

EL 01.0 OR LOWER

bl OF FIVE HOLES
%
EL.01.28
L SCHEDULE 44 PV R 20" 8-0" 40"
SRICRERTER TOP OF BASIN .
90° BEND F(BEYOND) r
. EL 03.0 ol
T YA 3 OUTLET
EXISTING GRADE — E S aaveea
(VARIES) g g D50=9" RIPRAP— &>
i RIPRAP BEDDING—t
- 1" ROCK
EL 00.0
EXCAVATION
STANDARD BASIN - SECTION A
SCALE :N.T.S
1000

"CL" CREST LENGHT 1000

AT BOTTOM

EL. 03.0 AT CRES
EL. A1.0 (OR LOWER)

EMBANKMENT
MATERIAL TYP.

—— D50=225mm RIPRAP SEE

SHEET 12 FOR GRADATION

L RIPRAP

BEDDING

L ExISTING GRADE
(VARIES)

TOPSOIL STRIPPING

UNDER EMBANKMENT

STANDARD BASIN - SECTION B

SCALE :N.T.S




Dry Sediment Basin Layout

18000mm WIDTH

INFLOW

INFLOW

54000mm LENGTH

—— CENTRE SPILLWAY

SEDIMENT STORAGE ZONE

ROCK EMBANKMENT

NEEDLE PUNCHED GEOTEXTILE

NEEDLE PUNCHED GEOTEXTILE PLACED OVER
ROCK WALL WITH ENDS COVERED BY ROCK
CREST OF SPILLWAY
| 10 YEARS ARI J7 .
60gmm
SEDIMENT SETTLING ZONE 600min MIN 100mm @ GRADED ROCK
SEDIMENT STORAGE ZONE 800mm 300mm MIN.

Jg/ﬁ} Whh /\/ﬁ‘

SECTION VIEW

600mm SPILLWAY

NEEDLE-PUNCHED
GEOFABRIC PLACED
OVER ROCK WALL

DOWNSTREAM ELEVATION

CRRBCLTT ‘

OUTLET PROTECTION

NEEDLE PUNCHED GEOFABRIC
50mm TO 75mm AGGREGATE

20-30mm THK AGGREGATE TO
HOLD GEOTEXTILE IN PLACE

100mm @ GRADED ROCK




Sediment Basin 1




Sediment Basin 2




Sediment Basin With Riser 1
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Sediment Basin With Riser 2




Sediment Basin With R




The Erosion & Sediment Control Plan

2 Slope Stabilization

Stream stabilisation shall be scheduled during periods of dry
weather flow whenever possible.

All temporary and permanent practices for stabilising
waterways shall be defined in ESCP.

All worked slope shall be protected with vegetation and/or
chemical stabilisers and/or approved retention structures.
All stabilization shall be properly inspected and maintained
throughout construction.

Where a road is to be cut across a river or stream, bridges and
culverts as prescribed by the enforcement authority shall be
constructed and maintained according to specifications.
Slope = 35° SHALL NOT be worked, and should be stabilized
For hilly land (12° and greater) terracing shall be practiced.
Proper cover and drainage facilities shall be provided.
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The Erosion & Sediment Control Plan

j> 8. Site Maintenance

1. A maintenance programme for the ESC facilities shall be
prepared. Disposal of collected sediment shall be planned for.

2. All erosion and sediment control measures shall be
constructed and maintained by the Contractor.

3. Site final discharge shall comply with ambient standards for
National Water Quality Standard for Malaysia.

Class TSS Turbidity
(mgl/l) (NTU)
I 25 5
1A 50 50
Il B 50 50
1 150




Contoh Projek Yang

Melaksanakan Pelan

Kawalan Hakisan dan
Kelodak (ESCP)




:> Site Introduction

A development is proposed for construction of a
hydrophonic farm in Blue Valley, Cameron Highlands,
on Lot 1587.

 The Consultant proposed 4 stages of earthwork
activity, each with individual ESCP.

 The ESCP mainly consists of

* Erosion Control — Hydroseed/ Turfing

* Runoff Management — Temporary Earth Drain

e Sediment Control — Dry/ Wet Sediment Basin & Silt
Fence



| REINFORCED SOIL STRUCTURE SLOPE ¥

~ Phase 1

(FILL SLOPE)

PLOT 1 &> i

TEMPORARY SLOPE TO BE FORMED DURING

STAGE 1 EARTHWORK

TEMPORARY SILT-TRAP TO BE BACKFILL IN STAGE 4

TEMPORARY EARTHDRAIN TO BE CONSTRUCTED
TOGETHER WITH ACCESS ROAD AND CONVERTED \
TO PERMANENT DRAIN UPON COMPLETION OF i

EARTHWORK

PLOT 1 B !

TEMPORARY EARTHDRAIN TO BE CONSTRUCTED
TOGETHER ViTH ACCESS ROAD AND CONVERTED
TO PERMANENT CASCADE DRAIN UPON
COMPLETIQN OF EARTHWORK

REINFOHCED SOIL STRUCTURE SLOPE
(AL /5L0PE)
ES

3
‘ N\

PLOT 1 (D>

PERMANENTg.1m x 1.2m BOX-CULVERT TO BE
CONSTRUCTER) DURING STAGE 1 EARTHWORK

\ RS ‘;}
\ |
TEMPORARY| EARTHDHA\N TO BE CONSTRUCTED
N N TOGETHER WITH ACCESS ROAD AND CONVERTED
¢ X T0 PE?MAN[NT CASCADE DRAIN  UPON
COMPLE T|Ol\ &F EARTHWORK

H

PLOT 3 (A

AS THE EARTHWORKS PROGRESS

TEMPORARY SLOPE TO BE FORMED

DURING ACCESS ROAD CONSTRUCTION
AND REGRADED IN STAGE 4 EARTHWORKS

PROP. 1500mm WIDE TEMP. EARTHDRAIN
AND CONVERTED TO PERMENENT DRAIN
COMPLETION OF EARTHWORKS

450mm WIDTH BENCH DRAIN

m CUT AREA

TE -
ALL SLOPE SURFACE TO BE HYDROSEEDED

UPON

SLOPE TO BE FORMED DURING
ACCESS ROAD CONSTRUCTION ‘\

TEMPORARY EARTHDRAIN TQ BE CONSTRUCTED
TOGETHER WITH ACCESS ROAD AN® CONVERTED
TO PERMANENT DRAIN UPON COMRLETION Q)

EARTHWORK

PLOT 3 (B

G A 1 DURING ACCESS ROAD CONSTRUCTION
7 D REGRADED IN STAGE 4 EARTHWORK

TEMPORAY SILT-TRAP TO BE BACKFILL IN
STAGE 3 AS THE EARTHWORKS PROGRESS

TRARY SILT-TRAP TO BE BACKFILL IN

3 EARTHWORKS

TLET CULVERT DISCHARGE

ROADSIDE MAIN DRAIN

== TEMPORARY SLOPE TO BE FORMED DURING
ACCESS ROAD CONSTRUCTION AND TO BE
REGRADE IN STAGE 3 AERTHWORKS

—




REINFORCEQ SOIL STRUCTURE SLOPE

1 EAB,THWORK

Phase 2

|
TEMPORARY EARTHDRAIN TO BE CONSTRUCTED
TOGETHER WITH ACCESS ROAD AND CONVERTED
TO PERMANENT CASCADE DRAIN UPON
COMPLETION OF EARTHWORK

"

i : TEMPORARY EARTHDRAIN TO BE CONSTRUCTED N —
f TOGETHER WITH ACCESS ROAD AND CONVERTED I 7
i TO PERMANENT DRAIN UPON COMPLETION OF v \
EARTHWORK | Y,
:‘ REINEO)&/éED SOIL STRUCTURE SLOPE
7

PLOT 1 D)

;’ 3 REINFORCED SOIL STRUCTURE SLOPE

PERMANENf\ 1m x 1.2m BOX-CULVERT TO BE
CONSTRUCTER DURING STAGE 1 EARTHWORK
\

PLOT 2 B

Stage 1 (Completed) f
A

Stage 1

PLOT 240>

éLOPE SURFA&lE TO BE HYDROSEED

5 — — |
¢ i (Completed) £ i ) }3
TEMPORARY SLOPE TO BE FORMED DURNG it e PSS i

STAGE 1 EARTHWORK

TEMPORARY1 EARTHDRAIN TO BE CONSTRUCTED

R TOGETHER W\TH ACCESS ROAD AND CONVERTED
pLom 2. @ ) T0 PERMANE!\T CASCADE DRAIN UPON
COMPLE T\Ol/\l (\kE EARTHWORKS

- V4
/,/)//
TEMPORARY SILT-TRAP TO BE BACKFILL IN STAGES 4 ,i’//’/
AS THE EARTHWORKS PROGRESS I ,,/f///
ProT3E “ - TEMPOﬂARY SILT-TRAP TO BE BACKFILL IN
TEMPORARY SLOPE TO BE FORMED S ‘] STAGES AS THE EARTHWORKS PROGRESS
=

DURING ACCESS ROAD CONSTRUCTION
AND REGRADED IN STAGE 4 EARTHWORKS

PROP. 1500mm WIDE TEMP. EARTHDRAIN
AND CONVERTED TO PERMANENT DRAIN UPON
COMPLETION OF EARTHWORK
450mm WIDTH BENCH DRAIN

AT G EEe N T BT SLOPE TO BE FORMED DURING

ACCESS ROAD CONSTRUCTION

- TEMPORARY SLOPE TO BE FORMED

Lt // DURING ACCESS ROAD CONSTRUCTION
D REGRADED IN STAGE 4 EARTHWORK

L
oo so / /| STAGE3ASTHE EARTHWORKS PROGRESS
i

/,j/ e \/’
1L //_— TEMPORAY SILT-TRAP TO BE BACKFILL IN

m CUT AREA
|:| FILL AREA

* NOTE -
ALL SLOPE SURFACE TO BE HYDROSEEDED




(FILL SLOPI E)

Phase 3

\ =t

STAGES 2 EARTHWORK

! (FILL SLOPE)

- \EARTHWORK

NN Vs 7 PERMANENTZ m BOX- CULVEHMO BE
oy S CONSTRUCTED DUy\VNG STAGE 1 EAR'}’HWORK

TEMPORARY SLOPE TO BE FORMED Vi

REINFORCED SOIL STRUCTURE SLOPE !

e TEMPORARY EARTHDRAI T0 BE COWERTED 4 =
< /"7~ .__TOPERVENENT DRAINUPON COMPLETION OF
(

PON

REINFORCED SOIL STRUCTURE SLOPE

Stage 2
(Completed)

[PL1432.00

(Completed

PLOT 1 (B

[PC1434.00]

- TEMPORARY SILT BASIN TO BE CONSTRUCTED UPON
STAGES 1 EARTHWORK

SLOPE SURFACE TO BE HYDROSEED
(CUT SLOPE)

Stage 1 (Areartodde fill)

PLOT 1 D>

TEMPORARY EARTHDRAIN TO BE CONVERTED
TO PERMANENT CASCADE DRAN UPON
COMPLETION OF EARTHWORKS

REINFORCED SOIL STRUCTURE SLOPE
(FILL SLOPE)

VAT

DURING STAGE 1 EARTHWORK |
TEMPORARY EARTHDRAIN TO BE CONVERTED ! i e

Stage 1
(Completed)

TO PERMANENT CASCADE DRAN UPON I
COMPLETION OF EARTHIORKS you oo

TEMPORARY SILT-TRAP TO BE BACKFILL IN STAGES 4 M) -

AS THE EARTHWORKS PROGRESS

TEMPORARY SLOPE TO BE FORMED

DURING ACCESS ROAD CONSTRUCTION
AND REGRADED IN STAGE 4 EARTHWORKS

PERMANENT 2.1m x 1.2m BOX-CULVERT TO BE

CONSTRUCTED DURING STAGE 1 EARTHWORK

PROP. 1500mm WIDE TEMP. EARTHDRAIN
AND CONVERTED TO PERMENENT DRAIN UPON

COMPLETION OF EARTHWORK
450mm WIDTH BENCH DRAIN

m CUT AREA
|:| FILL AREA

SLOPE TO BE FORMED DURING
ACCESS ROAD CONSTRUCTION
(CUT SLOPE)

PLOT 2 (A

REINFORCED SOIL STRUCTURE SLOPE
(FILL SLOPE)

PLOT 2 B

| 1 Stage 1 (Completed)

PLOT 2 (©

PLOT 2 ()

Stage 1
| (Completed)

7 .:‘77 \ \\: ’\\. cu

.‘\

PERMANENT 2.1m x 1.2m BOX-CULVERT TO BE
CONSTRUCTED DURING STAGE 1 EARTHWORK

TEMPORARY SILT BASIN TO BE CONSTRUCTED UPON
STAGES 1 EARTHWORK

SLOPE SURFACE TO BE HYDROSEED
(CUT SLOPE)

TEMPORARY EARTHDRAIN TO BE CONVERTED
TO /PERMANENT (CASCADE DRAIN UPON
COMPLETION OF EARTHWORKS

E;f SILT- TRAP TO BE BACKFILL IN STAGE 3
AS THE EARTHWORKS PROGRESS

;g, =

—~REINFORCED SOIL STRUCTURE SLOPE

>

_TEVPORARY EARTHDRAI TO BE CONSTRUCTED
,;7'DURING STAGES 3 EARTHWORK

SILT-TRAP TO BE BACKFILL IN STAGE 3
AS THE EARTHWORKS PROGRESS

REINFORCED SOIL STRUCTURE SLOPE
PE)

£ TO BE BACKFILL IN STAGE 3
RTHWORKS PROGRESS

—REINFORCED SOIL STRUCTURE SLOPE

L SLOPE)

OUTLET CULVERT DISCHARGE
TO ROADSIDE MAIN DRAIN




REINFORéED SOIL STRUCTURE SLOPE

Phase 4

REINFORCED SOIL STRUCTURE SLOPE

(FILL SLOPE)

~e TEMPORARY EARTHDRAIN TO BE CONVERTED
“~~-__ TOPERMENENT DRAIN UPON COMPLETION

" EARTHWORK

=
STAGES 2 EARTHWORK

PLOT 1 >

PLOT 1 (B

PL 1434.00

TE\\\ RARY SILT BASIN TO BE CONSTRUCTED UPON
STAGES.EARTHWORK
XY

)
SLOPE SURFACE TO BE HYDROSEED

I

TEMPORA\BY EARTHDRAIN TO BE CONVERTED

PLOT 1 ©

Stage 1 (Completed)

PLOT 1 D

TO PERMANENT CASCADE DRAN UPON
COMPLE’/T’/TON OF EARTHWORKS

REINEORCED SOIL STRUCTURE SLOPE
(FAEL SLOPE)
«

PLOT 2 A

R\P:‘?NEORCED SOIL STRUCTURE SLOPE
(FILLSLOPE)

W

PERMANENT 21mx 1.2m BOX-CULVERT TO BE

TEMPORARY SILT BASIN TO BE CONSTRUCTED UPON
STAGES 4 EARTHWORK

REINFORCED SOIL STRUCTURE SLOPE
(FILL SLOPE)

TEMPORARY EARTHDRAIN TO BE CONSTRUCTED

DURING STAGES 4 EARTHWORK

REINFORCED SOIL STRUCTURE SLOPE
(FILL SLOPE)

Stage 1 (Completed)

PLOT 2 >
PL 1428.00

PLOT 2

PLOT 3 ¢A)

i

S| OPE SUFFACE TO BE HYDROSEED

CONSTRUETED DURING STAGE 1 EARTHWORK
W

W

TEMPORARY S# T BASIN TO BE CONSTRUCTED UPON
STAGES 1 EARTHWORK

7/

(oUrSLaPe)

— TEMPORARY EARTHDRAIN TO BE CONVERTED

T0 PE#{MANENT CASCADE DRAN  UPON

\\\\\
RENFORCED SOL STRUCTURE SLOPE
FLLSPE 7
7

/)

PERMANENT 2.1y 1.2m BOX-CULVERT TO BE

PROP. 1500mm WIDE TEMP. EARTHDRAIN
AND CONVERTED TO PERMANENT DRAIN UPON
COMPLETION OF EARTHWORKS

450mm WIDE BENCH DRAIN

SLOPE SURFACE TO BE HYDROSEED
(CUT SLOPE)

CUT AREA

FILL AREA

|7

Stage 3
(Completed)

PLOT 3 (B

PL 1422.00

PLOT 3 ©

PLOT 3 (D

CONSTRUCTED//E?URING STAGE 3 EARTHWORK

7
ves I

2 .

" WASHTROUGH
>

P ==

Y SILT BASIN TO BE CONSTRUCTED UPON
EARTHWORK

RENFORCED SOIL STRUCTURE SLOPE

L SLOPE)




REINFORCED'SOIL STRUCTURE SLOPE
(FILL SLOPE) |

RARY SILT BASIN TO BE CONSTRUCTED UPON
STAG S{,EARTHWORK

Post Bulk Grading

SLOPE SUR /ACE TO BE HYDROSEED

\ \ STAGES 2 EARTHWORK
(CUTSLOpE)

PLOT 1 (B

TEMPORARY EARTHDRAIN TO BE CONVERTED
TO PERMANENT - CASCADE DRAIN UPON
COMPLEf[ﬂON OF EARTHWORKS

PLOT 1 ©

Stage 2
(Completed)

(Completed)

PLOT 1 (>

HEIBJIZéRCED SOIL STRUCTURE SLOPE
(FV[L SLOPE)

PL 1432.00

REINFORCED SOIL STRUCTURE SLOPE
(FILL SLOPE)

WORCED SOIL STRUCTURE SLOPE
[FILUSL0PE)

PLOT 2 A

~—~ TEMPORARY EARTHDRAIN TO BE CONVERTED = e

j t /' "~~___ TOPERMENENT DRAIN UPON COMPLETION OF PERMAN T2.1mx 1.2m BOX-CULVERT TO BE
L “EABTHWORK CONSTRUGTED DURING STAGE 1 EARTHIORK

> / N 7 | a— W
= \

\
TEMPORARY S{LT BASIN TO BE CONSTRUCTED UPON
STAGES 1 EARTHWORK

///

™~ \RE\NFORGE/D SOIL STRUCTURE SLOPE
(FikL gLOPE) \

(cursL GP )

—— TEMPORARY EARTHDRAIN TO BE CONVERTED
TO PEAMANENT CASCADE DRAN UPON
COMPLETT\ON OF EARTHWORKS

TEMPORARY SILT BASIN TO BE CONSTRUCTED UPON
STAGES 4 EARTHWORK

PLOT 2 D) At

HEINFOHCEDSQ{L STRYCTURE SLOPE
(FILL SLOPE) \\ 4
)

PERMANENT 2.1 1.2m BOX-CULVERT TO BE
CONSTRUCTED/[ZUHING STAGE 3 EARTHWORK

| veerrancs /,

REINFORCED SOIL STRUCTURE SLOPE
(FILL SLOPE)

PLOT 3 <A

PL 1432.00

/ Stage 3 V7 P
i y /;///
TEMPORARY EARTHDRAIN TO BE CONSTRUCTED ,/”’ (Completed) J l 5
DURING STAGES 4 EARTHWORK /// P— : %\AESQA@TASILT BASIN TO BE CONSTRUCTED UPON
,'///// y Stage 4 (Completed) AL ERGY ST 7
[ || ;ﬁy

PLOT 3 @©

REINFORCED SOIL STRUCTURE SLOPE
(FILL SLOPE)

SLOPE SURFACE TO BE HYDROSEED
(CUT SLOPE)

Y SILT BASIN TO BE CONSTRUCTED UPON
TEARTHWO

B FORCED SO\L STRUCTURE SLOPE

PROP. 1500mm WIDE TEMP. EARTHDRAIN
AND CONVERTED TO PERMANENT DRAIN UPON
COMPLETION OF EARTHWORK

----------- 450mm WIDTH BENCH DRAIN

" ALL SLOPE SURFACE TO BE HYDROSEEDED




Soil Loss Prediction

:> Equation

Universal Soil Loss Equation (USLE):
A=R.K.L.S.C.P

A — Annual Soil Loss in tonnes/ha/year

R — Rainfall/Runoff Erosivity Factor

K — Soil Erodibility Factor

L — Slope Length Factor

S — Slope Steepness Factor

C — Ground Cover Factor / Erosion Control Factor

P — Supporting Practices Factor/ Sediment Control Factor
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Soil Loss Prediction, A=RKLSCP

=)

Soil Erodability Factor, K

From Soil data obtained from SI:

Hand Sample | Depth %ﬁg{ﬁ:ﬁuﬁgf Organic | Structure | Permeability
Auger Matter Code Code K Factor
NO Number (m) (%) (%) (S) (P)
' Clay Silt | Sand

HA 1 A 0.5 12.83| 35.99| 51.19 0.1 2 3 0.0244
B 1.0 15.94 | 42.11| 41.95 0.1 2 3 0.0266

HA2 A 0.5 5.48 | 33.90| 60.62 0.1 2 2 0.0142
B 1.0 2.14 | 27.33| 70.53 0.1 2 2 0.0113

HA3 A 0.5 7.03 | 33.30| 59.67 0.1 2 2 0.0136
B 1.0 14.85| 41.51| 43.64 0.1 2 3 0.0266

HA4 A 0.5 8.61| 32.25| 59.14 0.1 2 2 0.0128
B 1.0 4.70 | 36.06 | 59.24 0.1 2 2 0.0155

HAS5 A 0.5 13.25| 30.18 | 56.57 0.1 2 2 0.0110
B 1.0 24.23| 28.18 | 47.59 0.1 2 3 0.0190

HAG A 0.5 18.04 | 65.93| 16.03 0.1 3 3 0.0387
B 1.0 20.42 | 65.67 | 13.91 0.1 3 3 0.0377




Soil Loss Prediction, A=RKLSCP

Soil Erodability Factor, K

- WE e
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Soil Loss Prediction, A=RKLSCP

:> Slo

ne Length & Steepness Factor, LS

Slope Slope Length, A (m)

Stes'c(’%ss’ 2 5 10 15 25 50 60 15 | 100 | 150 | 200 | 250 | 300
0.1 0.043 | 0.052 | 0.059 | 0.064 | 0.071 | 0.082 | 0.089 | 0.094 | 0.102 | 0.108 | 0.113 | 0.117
0.5 0.055 | 0.067 | 0.076 | 0.083 | 0.092 | 0.106 | 0.114 | 0.121 | 0.131 | 0.139 | 0.146 | 0.151
1.0 0.057 | 0.075 | 0.093 | 0.105 | 0.122 | 0.150 | 0.170 | 0.185 | 0.209 | 0.228 | 0.243 | 0.257
2.0 0.089 | 0.117 | 0.144 | 0.163 | 0.190 | 0.234 | 0.264 | 0.288 | 0.325 | 0.354 | 0.379 | 0.400
3.0 0.100 | 0.144 | 0.190 | 0.224 | 0.275 | 0.362 | 0.426 | 0.478 | 0563 | 0.631 | 0.690 | 0.742
4.0 0.135 | 0.195 | 0.257 | 0.302 | 0.371 | 0.489 | 0.575 | 0.646 | 0.759 | 0.852 | 0.932 | 1.002
5.0 0.138 | 0.218 | 0.308 | 0.377 | 0.487 | 0.688 | 0.843 | 0.973 | 1.192 | 1.376 | 1.539 | 1.686
6.0 0.173 | 0.273 | 0.387 | 0.474 | 0.612 | 0.865 | 1.059 | 1.223 | 1.498 | 1.730 | 1.934 | 2.119
8.0 0.255 | 0.404 | 0571 | 0.699 | 0.903 | 1277V 1564 | 1.806 | 2.212 | 2.554 | 2.855 | 3.128
10.0 |—6-363——0-660——0-700——0-068——+-266——3] 1 035 |65 | 2.499 | 3.061 | 3535 | 3.952 | 4.329
15.0 | 0525 | 0.909 | 1.378 | 1.757 | 2.388 | 3.6T0 [ 4616 | 5486 | 6.997 | 8.315 | 9.506 | 10.605
200 | 0848 | 1.470 | 2.228 | 2.841 | 3.860 | 5.851 | 7.463 | 8.869 | 11.311 | 13.442 | 15.368 | 17.145
250 | 1.249 | 2.164 | 3.279 | 4183 | 5683 | 8.613 | 10.986 | 13.055 | 16.651 | 19.788 | 22.623 | 25.239
300 | 1.726 | 2.991 | 4533 | 5782 | 7.855 | 11.906 | 15.185 | 18.046 | 23.017 | 27.353 | 31.272 | 34.887
400 | 2.911 | 5.045 | 7.646 | 9.752 | 13.250 | 20.083 | 25.614 | 30.440 | 38.824 | 46.139 | 52.749 | 58.846
50.0 | 4404 | 7.631 | 11.567 | 14.753 | 20.044 | 30.382 | 38.749 | 46.050 | 58.733 | 69.798 | 79.798 | 89.023
60.0 | 6.204 | 10.751 | 16.296 | 20.784 | 28.239 | 42.802 | 54.590 | 64.875 | 82.744 | 98.333 | 112.420 |125.416
70.0 | 8312 | 14.404 | 21.833 | 27.846 | 37.833 | 57.344 | 73.138 | 86.917 | 110.856 | 131.741 | 150.615 | 168.026
80.0 | 10.728 | 18.590 | 28.177 | 35.938 | 48.827 | 74.008 | 94.391 |112.174 |143.070|170.025 | 194.383 | 216.854
90.0 | 13.451 | 23.309 | 35.329 | 45.060 | 61.221 | 92.793 | 118.350 |140.648 | 179.386 | 213.182 | 243.723 | 271.898
100.0 | 16.482 | 28.560 | 43.289 | 55.212 | 75.014 | 113.700| 145.016| 172.337| 219.803| 261.214| 298.637 | 333.159




Soil Loss Prediction

C Factor

Erxosion control treatment C Factor
Bare soil / Newly cleared land 1.00
Cut and fill at construction site
Fill Packed, smooth 1.00
Freshly disked 0.95
Rough (offset disk) 0.85
Cut Below root zone 0.80

P Factor

Site Management /Sediment Control Measures P Factor
Bare soil 1.00
DISRE0 bare soit (TougiT or Irregurar surface) 090
Wired log / Sand bag barriers 0.85
Check Dam 0.80

Grass buffer strips (to filter sediment laden sheet flow)
Basin slope (%)

0to 10 0.60

11to 24 0.80




Soil Loss Prediction

:> Summary

Parameters

Rainfall Erosivity, R

Soil Erodability, K

Slope Length & Steepness, LS
Ground Cover, C

Supporting Practices, P
Annual Soil Loss

Value
16,000
0.0266
1.935
1
1
823.536 ton/ha/yr



Sediment Yield Prediction \

:> Sediment Yield Prediction

Y =896 (va)Ofi(K.LS.C.P)

Y —Sediment Yield
V'  — Runoff Volume

== Peak Discharge

K —Soil Erodibility Factor

L —Slope Length Factor

S —Slope Steepness Factor

C —Ground Cover Factor / Erosion Control Factor

P —Supporting Practices Factor/ Sediment Control Factor



Sediment Yield Prediction

:> Runoff Volume, Q,

Peak Discharge is estimated using Rational Method:

Q,= C.1.A/360

C — Runoff Coefficient
| — Design Average Rainfall Intensity, mm/hr
A — Catchment Area, in hectares

C= 0.74 (Refer Chapter 14, MSMA)

| = 104.8 mm/hr (average 3 months ARl intensity @
16.2minute)

A= 3.85ha

Q, =(0.74 x 104.8 x 3.85)/360
=0.829 m3/s



Sediment Yield Prediction

:> Runoff Volume, V

Runoff Volume is estimated using Rational Method’s
Triangulate Hydrograph:

Q,

Q, $0.829

t.=16.2min t

V. =0.829*(16.2*60)
= 805.79 m?



Sediment Yield Prediction

:> Summary

Parameters Value
Runoff Volume, V (m3) 805.79
Peak Discharge, Q, (m?/s) 0.829
Soil Erodability, K 0.0266
Slope Length & Steepness, LS 1.935
Ground Cover, C 1

Supporting Practices, P 1

Sediment Yield, Y 176.09 ton/ha



SEDIMENT BASIN DESIGN ‘

:> Procedure

Determine Basin Type

l
L Sizing the Basin

v




Determining Basin Type

Category

%Clay %Silt %Sand
(<0.002mm)) (0.002 — 0.05m) (0.05 — 2mm)
15.94 42.11 41.95
Hydrological | Basin Design

Soil Description

Qnil Grotin

e Cansiderations

Coarse-grained sand, sandy

Settling velocity,

| loam: less than 33% <0.02mm A oIy sediment storage
Fine-grained loam, clay: more ST
Il than 33% < 0.02rmm B Wet |m_p0undment,
sediment storage
Dispersible fine-grained clays im ()Sutg(;rrnnent
1 as per type F, more than 10% of C,D Wet P ’

dispersible material

sediment storage,
assisted flocculation




Sizing The Basin

Time of Concentration of Basin Catchment (minutes)
Parameter Design Storm

10 20 30 45 60

=
Surface Area 3 month ARI 333 l 250 J 200 158 121
(m?/ha) 6 month ARI n/a 500 400 300 250
Total Volume 3 month ARI 400 I 300 I 240 190 145

——
(m/ha) 6 month ARI n/a 600 480 360 300

The surface area required = 250 x 3.85 = 962.50 m?

The total volume required = 300 x 3.85 = 1155 m?3




Sizing The Basin

a) SETTLING ZONE

Required volume, V, = 578 m?3 (half the total volume)
Settling zone depth, y, = 0.6 m

To get dimension of basin (a rectangular basin):
Try a settling zone average width W, =18 m
Then the length can be worked out:

length L, =V, /(W xy,)=53.5m, say 54 m

Check total area
Average surface area = 54 x 18 = 972 m? > 962.5m?; OK

Check settling zone dimensions:
L,/y, ratio = 54/0.6 = 90 < 200; OK
L,/W,ratio = 54/18 = 3 > 2; OK



Sizing The Basin

b) SEDIMENT STORAGE ZONE
Required volume, V, = 578 m? (half the total volume)

Assuming side slope, Z =2 (2H:1V), The top surface of storage zone can
be estimated:

W,=W,-2x (d1/2xZ) = 18 — (2 x (0.6/2) x 2) = 16.8m
L,=L,— 2 x(d1/2xZ) = 54— (2 x (0.6/2) x 2) = 52.8m

Depth of storage zone can be estimated by,
V, =2Z,(Y,)> =Z(Y,)2(W,+L,) + Y,(W,.L,)
578 = 4Y,3—-139.2Y,°+ 887Y,

Using Trial & Error,
Y,=0.8m, V, =623m3 Y,>0.3 and V,>578; OK



Sizing The Qutlets

Determining Required Q for spillway

Basin design up to 10-year ARI, anything greater is bypassed (emergency)
Therefore,
Qspillway 3 QlO S Qriser

Qe =(C.0,.A)/360
=(0.85x 115 x 3.85)/360
=1.05m3/s

¥
Qrier =CyAg {29 H, =06 X = I J2x9.81x03 =0.93m?/s
(See MSMA for Riser Design) 4

Qupitway = 1.05—0.93 = 0.12m3/s



Sizing The Qutlets

Dimension for spillway

Spillway is designed as weir. Hence,

Qspillway B gl X

Try with B=1.5m, Hp = 0.3m and Csp =1.65 (See MSMA)

Qpijway = 1.65x1.5x0.31°=0.41m/s >0.12 m3/s; OK

Total Basin Depth = y1+y,+H +H = 0.6+0.8+0.3+0.3 = 2m



Trapping Efficiency & Capacity

WQ Design = 3 months ARI
Sediment Yield, Y = 176.09 tonne

Assuming 85% efficiency,
Total sediment trapped = 176.09 x 0.85 = 149.68 tonne
@ 576.25/1.6 =93.54 m3

Total sediment storage volume is 623m3, > 93.54; OK



X Slides oleh:
BSMA, JPS Malaysia




