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Environmental Quality
(Prescribed Activities) EIA Order 1987

%0:0 Agriculture
v' Land development schemes covering an area 500 hectares or
more to bring forest into agriculture production

v' Agriculture programs necessitating the resettlement of 100
families or more

v' Development of agriculture estates covering an area of 500
hectares or more involving changes in type of agriculture use

¢ Irrigation
v Irrigation schemes covering an area of 5,000 hectares or more

\/

% Housing / Infrastructure
v' Housing development covering an area of 50 hectares or more

RN »



Land clearing for oil palm plantation




Oil Palm growth stages
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R Land Use Category  Area (ha) Percentage
"3 (%)

f Agriculture 89904.6 41.1
Built-up Area 5573.3 2.5
Cleared Land 2075.4 0.9
Forest 113912.6 52.1
Mix Horticulture 4538.1 2.1
Waterbody 2759.7 1.3
Grand Total 218763.6 100.0
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TSS —IRBM Study
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Sg Pahang

Land Use

Category
Agriculture
Cleared Land
Developed
Forest
L Mining
% Waterbody

Legend
— Main River
Road
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—— Highway
Major Road
v o Sg. Tembeling Subcatchment
« o Catchment Boundary
I__| State Boundary
Existing Land Use ( Year 2010)
Category
Agriculture
Urban
I Forest
Il Mining and Ex-mining Area
I Transportation
Waterbody

Grand Total
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Area (ha) Perc(?%l;\)tage
967579.4 33.5
39051.7 1.4
69150.6 2.4
1716800.0 59.5
1417.4 0.05
93440.5 3.2
2887439.6  100.0
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Water quality at Kuala Tembeling

[
Dry season

Sg Jelai




s o] g’
~ il £
‘\’ X
[
v,
Legend
Water Quality Sampling Station
Class
. Class |
QO Class i &1il
@ classvalv
—— Main River
Road
; Category
~—— Highway
Major Road
« . Catchment Boundary
"1 State Boundary

o
$§
&
v
&
A
N
{3}0
>}
=)
Q 3
O .( (%
<% o
9, 5
8
Z
Sg. May >
“~
Sg. Kerau
3
'\Q:é ®,
&0
%
%
’?0(/

Sg. Jerik

siquey Bs

\ %
Sg. Jéfangkang

D

@,
9. Pahan
ik
SQ_Ta
Sg. Mentiga
- - -
- -
. ”

—| TSS along Sg Pahang and it’s tributaries




Sg Pahang rivermouth
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Sg Kechau / Pahang
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Sg. Kechau during dry month
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Sg Kechau land use

.
‘Kechau

Land Use Category Area (ha) Percentage
(%)

Agriculture 26764.6 34.1

Cleared Land 378.5 0.5

el Developed 762.8 1.0
£ csmtsonse Forest 50152.7 63.8
o Mining 10.1 0.01
Waterbody 494.2 0.6

Grand Total 78562.8 100.0




— Oil Palm Plantations in Sg Kechau Catchment
(Farm road contribution)
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SG KELANTAN BASIN
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Sg Kelantan
Basin

Terengganu

Sg Nenggiri
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Legend
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Sg Nenggiri Basin

: e ""“"'“‘; 1 Land Use Percentage
.,.‘,.‘TQ%:"’E i Category Area (ha) (%) :

- AR Agriculture 39335.3 10.04
! it Cleared Land 76.5 0.02

L r‘om e Cleared Land and
y—— Recreational 3.3 0.00
e Forest 348072.6 88.84
el Grassland 72.6 0.02
s Industry 27.9 0.01

Institutions and

Public Facilities 27.0 0.01
Quary/Ex-Quary 10.5 0.00
Residential Area 1076.7 0.27
Transportation 9354 0.24
Waterbody 2148.0 0.55

Grand Total 391785.7 100.00
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VEGETABLES & FLORICULTURE IN LOJING

Protected Heavy
Highway §edimentation
slope " in Sg Belatop,

tributary of Sg
Nenggiri




Sg Nenggiri Before 1996)




Sg Nenggiri and Sg Galas
(Present) Kuala Krai

Kuala Gris
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Kuala Gris







Sg Kelantan river mouth
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VAL TS LT

& Pergau Dam

A Water Quality Sampling Point
@ DOE Water Quality Station
Main River

D Pergau Reservoir

: : :Calchment Boundary

| " State Boundary

Pahang

Do [Bob [ cop [ ss

STATION| DATE | (mg/l) | (mg/l) | (mg/l) | (mg/)
4KES6 | 9May-12 | 590 | 2 9 | 244
4KES6 | 190u-12 | 689 | 5 18 ( 400
4KES6 | 21Sep12 | 702 | 2 5 \ 43
4KES6 | 14Feb13 | 707 | 2 5 | B
4KES6 | 22Mar13 | 742 | 3 8 | 25
4KES6 | 20May-13 | 724 | 6 19 | 150
4KES6 | 22.Sep13 | 646 | 4 13 | 23
4KES6 | 29Nov-13 | 605 | 3 10 | 14
4KES6 | 22Jan1d4 | 796 | 6 18 | 713
4KES6 | 20Feb1d4 | 739 | 5 14 | 24
4KES6 | 16Mar14 | 788 | 7 15 | 61
4KES6 | 22Ju-14 | 740 | 3 9 | 31
4KES6 | 16Nov-14 | 474 | 7 2 | 35
4KES6 | 21Jant5 | 707 | 8 23 | 15
4KES6 | 20Mar15 | 544 | 3 1 | 2
4KES6 | 15-May-15 | 481 | 2 8 47 |
4KES6 | 23Jul15 | 666 | 2 58 | 20
4KES6 | 17-Sep15 | 467 | 7 16 | 45
4KES7 | 17Feb11 | 706 | 2 5

4KEs? | 18Apr11 | 507 | 7 2 f| 90\
4KEs7 | 21dun11 | 680 | 2 5 \ 32/
4kes? | 2Augt1 | 737 | 6 | 2

4KES7 | 210ct11 | 743 | 3 17 | a7
4KEs? | 15Jan12 | 757 | 6 % | 142
4KES? | 14Mar12 | 659 | 2 5 | 2
4KES7 | 9May12 | 538 | 2 8 | 30
4kes? | 19u12 | 687 | 2 8 | 318 )
4KES7 | 21Sep12 | 684 | 2 6 | 46 !
4KES? | 14Feb13 | 666 | 2 5 | n




Summary
(Permanently exposed farm road)

T Agriculture Exposed Farm | Equivalent to {X) no of
area (ha) road (ha) 50 ha housing /
Infrastructure schemes
180

Sg Kemaman 89,904 8,990
Sg Nenggiri 39,335 3,933 78
Sg Pahang 967,579 96,757 1935

Note : All value is estimated only




SOIL PHYSICAL PROPERTIES

Separate Diameter (mm) Comparison Feel
Very coarse sand 2.00-1.00 36" Grains easily seen, sharp, gritty
Coarse sand 1.00-0.50 18"
Medium sand 0.50-0.25 9"
Fine sand 0.25-0.10 41/2" Gritty, each grain barely visible
Very fine sand 0.10-0.05 13/4"
Silt 0.05-0.002 7/16" Grains invisible to eye, silky to touch
Clay <0.002 1/32" Sticky when wet, dry pellets hard, harsh

GRAVEL
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TIME FOR SUSPENDED PARTICLES TO FALL ONE CENTIMETER IN
WATER AT ZERO DEGREES CELCIUS

100000

TIME (SECONDS)

-4::|5.7 HOURS :
_J2|(0.001-MDY) |77 : :

Note:

Clay particles require an
extremely long time to settle,
-5.7 hrs to settle 1 cm..

0.1 mm takes 2 sec
0.01 mm takes 200 sec

0.001 takes 20,000 sec.

1

PARTICLE DIAMETER (MM)

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 O.




ACTION PLAN




Policy

v Land development schemes covering an area

500 hectares or more to bring forest into

—t agriculture production

»Need to be reviewed / impose ESCP

» Area should be decreased

» Agriculture contribution should be imposed

»DOA should take lead / with officers should be trained
on ESCP

v Development of agriculture estates covering an
area of 500 hectares or more involving changes
In type of agriculture

» Need to be reviewed

v' Replanting of need to have ESCP




Sample of ESCP during forest clearing




NEW TECHNOLOGY
eg Hydromulching

HARD ARMOR

S

REINFORCED VEGETATION ) GreeaAmmor

System

FGM

Flexible Growth Medium

NATURAL VEGETATION ECB/BFM

Erosion Control Blanket
Bonded Fiber Matrix

STEEPER SLOPES, HIGHER SHEAR STRESS & VELOCITIES
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Soil Loss Two Hours After Application’
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Elapsed Time O 20 40 &l a0 100
Minutes

= Flestera” FGM |

Bare Sail 1. Tested application rate was 3,000 1bs peracre at 3 10-year
storm event (1.3 Inches o at San Dago State LUnersty
Soll Erslan Research Labaratory (SCSUSERL).

Wood Fibers

Co-Polymer Gel
-

HydroMulching/ FGM

* Easy to install
* Costs less
* Saves Time

Interlocking Fibers * Thick vegetative protection

AAA.

Crosslinking
Hydro-Colloid Tackifier

s

* No slope preparation

needed



Soil Conditioner and Erosion Control
Polymer

Application in Agriculture
Reduces soil loss 80% - 98%

First commercial use in the US of

polyacrylamides in 1995, approximately
50,000 acres were treated and one million
tons of soil were saved (Sojka and Lentz,

1996). By 2001, approximately two million

acres were being treated.




Conclusions

»» Plantation and Agriculture Sectors urgently
need ESCP

¢ Agriculture officers need strengthening of ESC
expertise

»» Consultants need to be employed for large

Agriculture areas to prepare ESCP both for:

» New land clearing stage
» Replanting stage
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