FEATURE OF WATER DEMAND AND SUPPLY BALANCE IN MUDA & KEDAH RIVER SYSTEM (1/6)
(  UNDER THE COMPREHENSIVE DAM OPERATION WITH WATER SAVING)

{ unit : million cunm )

YEAR - MUPA RIYER SYSTEM ] KEDAH RIVER SYSTE DRAW OFFf FROM RESERYOIR CONVEYANCE
MONTH .
DOMESTIC/INDUSTRIAL IRRIGATION D/ IRRICGATION .
P.PINANG MUDA P.PINANG MU DA KEDAH MADA NORTH MADA SO0UTH MUDA AHNING BERIS NAOK MUbDA  JENIANG
' FRINGE FRINGE & & TO TRANSFER
PEDV ) REMAN  PERU

ABSTRA DEFI ABSTRA DEFI ABSTRA DEFI ABSTRA DEF1L ABSTRA DEF1 ABSYRA - DEFI ABSTRA DEFL
CTION CiT CTICON CIT CTioN C1T CTION €IT CTION CIT CTION CLT CTION CcI1T

*

1962 .
1 29.8 0 12.8 N 9.8 .0 4.3 .0 12.3 .0 157.5 .0 145.5 .0 262.5 2.7 5.1 29.7 40.5 21.7
2 26.9 .0 13,5 .0 1.9 .0 0 .0 131 . .0 60.3 .0 54.3 .0 108.9 .6 5.7 2.1 17.¢9 1.4
3 29.8 0 12.8 . .0 11.3 0 12,0 .0 12.3 WO 71.8 .0 61.% . .0 113.2 6.3 4.8 8.4 - 28.6 7.1
4 23.8 .0 12.4 .0 20.6 .0  19.6 .0 11.9 .0 96.9 .0 117.9 .0 208.3 2.0 8.4 1.5 24.7 .2
5 29.8 .0 12.8 .0 1.8 .0 7.6 .0 12,3 00 89.7 .0 19.6 .0 64.1 13.6 3.1 12.5 ©69.8 8.8
6 28.8 0 12.4 0 14.2 .0 8.3 0 11,9 .0 33.2 N 5.9 0 36.0 z.4 3.1 5.6 61.4 4.2
T 29.8 .0 12z.8 N a. .0 .8 .0 12.3 .0 6.6 .0 .0 .0 4.9 9.4 7:1 2.5 71.0 .1
8 29.8 0 12.8 .0 .9 ) 3.1 0 12.3 0 14.1 L0 10.2 .0 4.5 2.8 9.4 7.9 19.8 6.3
9 - 28.8 .0 12.4 .0 127 .0 316.8 .0 119 0 - 70.8 .0 61.0 .0 45.2 30.9 8.1 23.% 77.6 24.6
10 29.8 .0 12.8 .0 3.5 .0 a.z .0 12.3 0 59.0 .0 42.8 0 47.8 9.6 12.1 25.4 102.7 18.6
1t 28.8 0 12.4 .0 .0 .0 .0 .0 11.9 .0 8.3 .0 4.2 .C .0 5.6 9.5 4.2 B80.4 .0
1z 29.8 .0 12.8 .0 -0 .0 2.1 .0 12,3 .0 81.7 .0 17.0 .0 84,1 .8 6.3 . 11.4 53.1 9.8
ANKUAL  350.6 .0 150.5 .0 89.8 .0 77.8 L0 145.2 .0 755.0 .0 539.5 .0 979.4 66.8 83,7 134.3 707,7 108.7
1963
1 29.8 0 12.8 .0 .0 .0 1.4 .0 12.3 .0 163.8 .0 107.2 .0 252.6 .7 4.4 13.4 33,7 12.1
2 26.9 .0 1.5 .0 .0 .0 .0 .0 Il.% .0 58.4 L0 49.1 .0 103.5 & 7.1 .7 15.6 .0
3 29.8 .0 12.8 .0 11.5 © .0 18.6 .6 12.3 0 74.8 .0 71.9 0 1107 8.9 10.1 3.2 25.0 2.3
4 28.8 0 12.4 .0 30.2 .0 24.7 0 11,9 .0 180.0 0 181.9 .0 299.5 1.8 26.56 39.1 16.2 . .0
5 29.8 .0 12.8 .0 2.9 .0 4.4 .0 12.3 0 90.9 .0 19.1 .0 BL.0 - 4.2 4.0 18.5 47.8 52.2
[ 8.8 0 12.4 .0 11.3 .G 1.3 .0 11.9 .0  32.5 .0 2.9 0 21.2 1.9 3.0 3.5 58.0C 2.6
7 29.8 0 12.8 .0 12.5 .0 3.0 L0 12,3 00 1.7 .0 7.9 0 69.3 .6 3.a 9.5 52.6 7.5
8 29.8 .0 12.8 .0 2.0 .0 5.0 .0 12.3 .0 39.1 0 12,2 .0 41.6 .6 3.3 8.5 44.7 6.2
9 28.8 .0 12.4 .0 13.0 0 13.7 O 11,9 .0 60.8 .0 45.3 .0 44.4 3.4 3.0 34.3 65.2 3.5
10 29.8 .0 " 12.8 .0 1.2 .0 3.6 .0 12.3 .0 36.9 0 25.4 .0 3.3 7.3 . 3.1  11.7 100.9 6.5
13 28.8 0 124 .0 2.6 .0 0 .0 11.9 .0 LT .0 2.5 .0 .0 18.3 3.0 6.8 106.6 .0
12 29.8 .0 12.8 .0 .0 .0 .2 .0 12,3 .0 6.8 .0 .8 .0 5.8 3.1 6.3 4.0 88.3 .9
ANNUAL  350.6 .0 15¢6.5 . .0 87.2 .0 74.0 .0 145.2 .0" 816.5 .0 506.3 .0 1032.9 50.9 77.2 153.3 654.7 120.9
1964 i :
1 26.8 .0 12.8 .0 .0 .0 1.4 .0 12,3 .0 111.9 .0 80.2 .0 176.9 .5 4.5 11.5 32.7 10.7
2 27.9 .0 12,0 .0 1.2 .0 .0 .0 11.5 .6 57.1 .0 40.8 .0 24.5 .5 6.3 .9 13.9 .3
3 29.8 0 12.8 .0 16.5 .0 18.6 .0 12,3 .0 85.1 < .0 79.8 .0 128.8 .6 29.8 35.3 17.7 .0
4 28.8 .0 12,4 . .0 20.8 .0 15.1 0 11.9 .0 106.7 .0 88,1 .0 11).8 .4 1i.7 81.3a 28.0 3.4
5 29.8 .0 12.8 .0 3.2 .0 6.4 0 12.3 .0 13.5 S.0 21.3 .0 14.2 3.0 7.0 5.5 74.1L 48.6
6 28.8 .0 12.4 .0 .0 .0 8.7 0 11.9 0 65.4 ~.0 21,0 .0 70.0 .7 3.0 8.2 55.9 3z.9
7 295.8 .0 12.8 .0 2.5 .0 6 .0 12,3 | .0 74,4 .0 .0 .0 73.4 +6 3.1 .3 51.5 33.0
a 29.8 w0 12.8 .0 2.2 .0 5.7 0 2.3 .0 44.3 .0 17.5 .0 42.0 .5 3.4 14.5 48.4 8.3
9 28.8 0 12,4 .0 4.2 .0 4.1 0 11,8 .0 §8.5 0 33,2 .0 16.1 8.0 3.0 18.0 109.3 27.1
10 29.8 0 12.8 .6 5.8 .0 3.7 0 12,3 .0 7.5 - .0 48.5 . .0 I8, 4 6.6 3.1 . 22.9 71.5 18.9
11 28.8 .0 12.4 .0 .0 .0 .0 .0  11.9 0 6.0 .0 1.5 .0 8.1 3.0 7.9 100.4 .0
12 29.8 .0 iz2.8 .0 .0 .0 .2 00 12,3 .0 54.8 .0 2.3 RS 1 .9 a.t 4.1  635.0 2.2
ANNUAL 351.6 .0 150.9 .0 56.3 .0 64.5 .0 1i45.6 .0 760.3 .0 434.0 .0 807.3 30.4 81.0 211.86 668.4 183.5
1965
1 29.8 .0 12.8 .0 3.3 .0 6.3 0 12.3 .0 168.0 .0 67.8 .0 226.1 .5 4.3 6.9 21.9 6.3
2 26.9 .0 11.5 0 1.4 .0 00 .0 11 .0 59.2 .8  25.5 .0 83.0 .3 9.7 -4 14.8 .0
3 29.8 .0 12.8 00 12,2 .0 14.4 .0 12.3 .0 76.9 0 65.2 .0  77.7 .3 17.2 64.9 13.5 .2
4 28.8 L0 12.4 TL.0 12,3 ¢ 12.6 .0 11.9 .0 85,5 .0 114.4 - .0 112.4 2.6 4.7 53.6 70.6 43.2
5 29.8 .0 12.8 0 12.2 .0 4.4 00 12,3 0 .0 21,6 .0 32.9 S .0 28,7 7.6 3.1 .0 39.5 33.9
6 28.8 .0 12.4 0 26,8 W0 16.5 0 11,9 0 6.7 -.0  3B.6 .0 29.0 1.2 3.1 2.2 45.4 27.8
7 29.8 .0  12.8 -0 4.4 .0 3.5 0 12,3 .0 12.2 .0 246 ° .0 11.9 .5 3.5 24.7 47.8 29.4
] 29.8 .0 12.8 .0 1.0 .0 3.1 .0 12,3 ¢ L0 11.2 .0 16.8 © .0 5.4 8.7 3.1 5.9 44.9 12.8
) 28.8 .0 12.4 .0 8.1 0 10.1 0 11.9 .0 58.3 0 42.2 .0 T.4 6.7 3,0 22.0 66.6 27.5
19 29.8 .6 12.8 .0 7.4 .0 2.7 00 12.3 0 44.3 .0 42.9 .0 23.6 13.9 3.1 22.6 107.5 15.5
11 28.8 L0 12.4 .0 3.3 .0 el 0 11,9 . .0 11,7 .0 2.1 0 .0  16.1 :10.3 6.8 99.0 .0
12 29.8 .0 12.8 .0 .0 .0 1.5 0 12.3 0 12,8 .0 .0 .0 .0 18.3 14,5 - 5.9 1Z3.1 .0
ANRUAL 350.5 .0 150.5 .0 92.5 .0 75.1 .0 145.2 .0 568.3 0 474.0 .0 605.3 77.0 79.6 218.0 694.6 198.6
1966 : . ' ‘
1 29.8 : .0 12.8 .0 .0 .0 .4 00 1z.a - L0 78,5 .0 28,0 .0 80.8 i.6 7.2 16.0 61.3 15.5
z 26.9 .0 11.5 .0 .0 .0 0 w0 11,1 .,0  45.5 .0 a7.0 .0 - 72.9 .7 3.4 8.8 .26.8 7.6
3 29.8 .0 12.8 0 10.% .0 13.4 .0 12,3 .0 60.5 .0 57.5 ° .0 109.6 .5 5.3 6.3 20.6 5.4
4 8.8 0 12.4 .0 7.4 0 17,9 .0 11.9 40 88,2 0 B84.2 .0 157.0 1.4 5.0 8.4 25.7 6.4
5 29.8 .0 12.8 .0 3.3 N I | .0 12.3 .0 8.5 .0 7.5 .0 7.3 3.8 3.1 8.2 55.1 4.0
6 28.8 .0 12.4 .0 a.5 .0 8.7 .0 11.9 .0 i.1 .o .0 0 -4 4.0 1.9 3.1 56.2 .0
7 29.8 .0 . 12.8 .0 .0 .0 2.5 .0 12.3 .0 . 8,9 W0 6.3 .0 8.6 .8 4.6 7.3  39.2 4.6
a 29.8 .0 12.8 .0 .7 .0 3.1 .0 12,3 .0 26.9 .0 18.2 0 29.0 1.3 4.2 15.¢ 35.7 13.5
a 28.8 .0 12.4 .0 12.3 .0 14,1 .0 11,9 W0 66.5 .0 5Z2.4 .6 70.3 6.4 5.8 17.8 48.3 16.5
10 . 29.8 .0 12.8 .0 5.1 O 5.5 .6 12.3 .0 57.7 0 a7.3 .0 8.2 - 23.3 8.7 21.2 73.8 16.0
11 28.8 .6 12.4 0 2.4 .0 i.6 .0 . 11,9 Wweo7.7 - .0 10.6 .0 0 . 3.4 9.4 5.9 79.7 .4
12 9.8 0 12,8 0 A .0 8.1 .0 12.% W00 L0 0 - 8.7 .00 .0 5.5 .8.8 10,2 75.0 4.2
ANNUAL  350.6 .0 150.5 .0 45.0 0 TT.4 L0 1458.2 L0 448.1 .0 244.8 - .0 543,7 - 32.3 70.5 128.1 $596.0 94.3
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FEATURE OF WATER DEMAND AND SUPPLY BALANCE IN MUDA & KEDAH RIVER SYSTEM (2/6)
( UNDER TIE COMPREHENSIVE DAM OPERATION WITit WATER SAVING)

{ unit : million cum }

YEAR - MUDPA RIYER SYSTEH ¥ KEDAH RIVER SYSTE DRAW OFF FROM RESERVOIR CONVEYANCE
MONTH : i
DOMESTLC/INGUSTRIAL IRRYGATION D/ IRRIGATION _
P.PINANG MUDA P.PINANG HUDa XEDAR MADA NORTH  MADA SOUTH MUDA ~ AHNIKG BERIS NACK KUDA  JENIANG
‘ : FRINGE FRINGE & & TG  TRANSFER
: : PEDU REMAN  PEDV
ABSIRA DEFI ADSTRA DEFI ABSIRA DEFI ABSTRA DEFI ABSTRA DEFI ABSTRA DEF1 ABSTRA DEFI .
CILON ©IT €TION CIT CTION CIT ©TION CIT CfIoN CIT CTION €1T  CTioN CIT
1967 S
1 29.8 0 12.8 O 1.6 .0 2.1 .0 12.3 .0 .0 .0 39.2 0 19.7 4.2 8.7 19.3 73.5 15.7
2 26.9 .0 11.5 .0 1.8 .0 .0 . .0  11.1 0 30.6 .0 50.1 .0 63.8 .5 3.1 7.3 17.8 6.9
k] 29.8 .0 12.8 L0 4.7 0 175 0 12.3 0 82.4 .0 78.8 .0 155.8 .6 8.4 1.2 19.6 .3
4 28.8 .0 12.4 0O 19.9 .0 19.2 .0 11.9 .0 66.3 .0 853.3 .0 138.8 1.0 8.¢ 5.0 32.9 3.4
5 29.8 0 12.8 .0 9.7 .0 18.1 ° .6 12.3 .0 7.6 .0 24.6 .0 .0 12.9 3.6 15.0 125.6 8.0
6 28.8 .0 212.4 0 17.5 .0 6.3 .0 il.9 .0 2.1 .0 14.7 .0 8.1 9.2 8.8 8.1  74.4 4.7
1 29.8 .0 12.8 .0 5.7 .0 1.8 00 12.3 N .8 .0 .0 .0 .0 2.8 9.0 2.7 76.7 .0
8 29.8 .0 12.8 .0 2.0 .0 2.1 .0 12.3 .0 25.0 .0 17.6 .0 19.1 z.3 6.4 8.9 54.0 10.1
9 26.8 00 12,4 .0 16.6 .0 14.3 00 11.9 0 54.7 .0 50.9 .0 32.0 2.8 5.2 29.% 44.1 27.7
10 29.8 .0 12.8 .0 6.6 N 4.4 0 12.3 .0 39.0 .0 45,1 .0 77.5 i5.6 10,1 20.1 18.2 15.7
1 28.8 .0 12,4 .0 3.7 .0 3.1 .0 11.9 .0 10.1 .0 5.7 .0 115.1  10.5 11.8 7.0 .0 N
12 29.8 .0 12.8 .0 .0 .0 2.6 .0 12.3 00 53 0 55.9 .0 134.8 2.9 9.1 21.8 2B.4 i8.8
ANKUAL 350.6 .0 150.5 .0 99.7 6 86.1 .0 145.2 .0 37L.6 .0 467.8 .0 770.7 65.4 92,1 146.4 565.2 111.5
1968
1 29.8 0 12.8 0 4.0 .0 8.5 .0 12.3 .0 158.5 .0 147.2 .0 292.5 .8 3.7 7.7 22.6 6.8
2 27.9 .0 12.0 .0 1.3 00 .0 0 11.5 -.0  59.7 .0 50.3 .0 10L.4 .6 5.3 4.0 21.1 3.2
3 29.8 .0 12.8 .0 12.3 0 15.7 .0 12.3 .0 69.8 .0 B67.5 L0 114.2 5.3 11.3 .6 15.7 .0
4 26.8 0 12.4 .0 19,1 0 35.1 00 11,9 .0 9i.8 .0 122.7 .0 138.6 16.0 13.9 3.7 25.5 2.2
5 29.8 .0 12.8 .0 12.3 .0 z2.1 .0 12,3 .0 22.5 .0 40.8 .0 18.5 1.9 4.0 1i.8 a7.7 2.7
] 28.8 0 . 324 0 14.7 0 10.8 .0 11.9 .0 8.7 .0 6.1 .0 8.4 .9 3.0 5.1 34,1 3.9
7 29.8 .0 12.8 .0 2.7 .0 .3 0 32,3 .0 20.0 .0 5.3 .0 4.0 2.4 3.1 4.7 73.0 .9
8 29.8 .0, 12.8 .0 2.4 .0 5.6 .0 12.3 0 20.2 .G 19.4 .0 .8 3.1 3.1 13.4 47.8 8.8
9 . z8.8 .0 12.4 .0 13.9 0 15.4 .0 14,9 .0 81.6 .0 53.8 .0 14.5 3.7 3.0 2zi.4 S56.7 22.5
10 29.8 0 12.8 .0 13.3 -0 6.3 .6 12.3 .0  68.1 .0 29.3 .0 2.1 14.4 a.1 8.3 82.0 .5
11 28.8 .0 12.4 .0 .0 .0 1.7 .0 11.9 .0 9.2 .0 14.3 .0 Z2.0 4.5 3.1 6.3 63.2 4.9
12 29.8 .G 12.8 .0 1.4 ) 1.0 .0 12.3 .0 12,5 .0  53.8 .0 41.0 5.5 4.3 13.2 36.3 12.5
ANNUAL 351.6 .0 150.9 .0 97.3 .0 81.5 .0 145.6 .0 602.5 .0 610.5 .0 738.1 62.3 60.8 100.3 515.8 76.0
1969
1 29.8 .0 12.8 .0 .9 .0 4.5 .0 12.3 .0 111.1 .0 39.7 .0 128.3 1.3 4.3 1.7 3z.2- 9.1
2 26.9 .0 11.5 .0 1.9 .0 .0 W6 111 .0 58.5 .0 39.7 .0 86.4 .7 5.2 6.1 20.6 5.4
3 29.8 .0 12.8 00 12.2 O 14,2 .0 12.3 .0 63.0 .0 70.7 .0 115.8 9 11.7 5.9 23.1 3.5
4 28.8 .0 124 00 30.7 .0 21.0 .0 11.9 .0 132.3 L0 143.3 .0 223.3 1.1 4.7 -26.6 356.1 24.8
5 29.8 0 12.8 .0 6.4 .0 5.2 0 12.3 .0 80,1 .0 22.6 .8 51.3 4.6 3.1 10.7 56.7 6.2
6 28,8 .0 12.4 .0 9.1 .0 7.3 0 11.9 .0 37.5 .0 .9 .0 30.6 3.2 3.0 3.8 45.9 .5
7 29.8 .0 12.8 .0 2.9 .0 7 .0 12.3 .0 8.4 .0 .0 .0 4,5 1.9 3.1 3.6 51.1 .1
8 29.8 .0 12.8 .0 3.6 .0 3.6 .0 3Z2.3 .0 36.6 .0 13.7 .0 18,7 11.2 5.0 7.7 12.9 i.9
9 28.8 .0 12.4 .0 15.9 .0 18.4 .0 1L.9 0 84.7 .0 57.8 .0 44.8 6.9 8.5 30.5 71.8 32.5
10 29.8 .G 12.8 .0 3.2 .0 2.2 .0 12.3 0 74.1 .0 57.9 .0 8.0 7.8 10.5 23.4 89.1 17.0
11 28.8 .00 12.4 .0 .9 .0 .0 .0 11,9 .0 a.1 .0 6.5 .G .0 16.4 10.1 8.3 85.4 N}
12 29.8 .0 12.8 - .0 .0 .0 1.0 .0 12.3 .0 39.6 .0 1.1 .0 29.7 3.7 7.6 4.9 64.5 1.4
ANNUAL 350.6 .0 156.5 .0 B&.2 .0 8.1 .0 145.2 .0 129.0 0 4511 0 742.4 6z.8 16.7 143.1 630.5 103.0
1970 -
1 29.8 .0 12.8 .0 .0 .0 1.2 .0 12.3 .0 135.0 .0 87.0 .0 198.9 .8 3.5 16.0 24.3 14.5
2 26.9 .0 11,5 .0 .5 .0 .0 .0 11.1 .0 60.8 .0 55.5 .0 109.1 .7 5.1 .8 11.7 1
3 29.8 .0 12.8 - .0 13.7 .0 15.3 .0 12.3 .0 59.8 .0 67.1 .0 118.5 .8 1.3 z.8 18.8 2.0
4 28.8 .0 12.4 = .0 23,2 0 - 12.3 0 11.9 " .0 136.9 .0 100.0 .0 218.6 1.1 6.7 5.8 18.4 3.5
5 29.8 .0 12,8 .0 8.7 0 10.1 L0 12.3 .0 29.8 .0 20.3 .0 9.7 7.3 3.1 12.7 66.5 10.1
6 28.8 .0 12.4 . .0 16.2 .0 1%,.0 .0 11.9 .0 7.4 .0 1.8 0 2.5 4.5 3.2 4.1 48.0 .5
1 "29.8 .0 12.8 .0 .0 .0 .0 .0 12.3 .0 4.6 NG 3.7 .0 .0 5.4 3.1 5.3 52.6 1.8
8 29.8 .0 12,8 .0 2.6 .0 5.4 o 12.3 .0 18.3 .0 i8.6 N -0 4.8 3.1 12.4 5L.7 7.3
9 28.8 0 12,4 - .0 10.1 .0 1.5 .0 11.9 .0 37.8 .0 1B.0 .0 .8 11.6 4.8 9.3 79.5 4.9
10 29.8 .0 12.8 .0 2.3 .0 1.0 .0 12,3 .0 6l.0 .0 21.0 .0 .0 13.9 9.0 . 16.0 76.% 8.9
11 28.8 .0 12,4 .0 .0 .0 .0 .0 11.9% .0 7.5 .0 .0 .0 .0 9.6 - 9.4 8.3 80.1 .0
12 29.8 .0 . 12.8 O .0 .G .6 0 12.3 O 44,4 .0 .0 .0 25.3 15.4 a.1 4.2- 1.3 .2
ANNUAL  350.6 .0 150.5 .0 77.1 .G 65.8 .0 145.2 .0 604.0 .0 392,9 0 683.4 16.0 71.5 97.7 606.4 53.7
1971 - . .
1 29.8 .0 12,8 0 N .0 i.1 .0 12,3 .0 132.3 .0 32.0 .0 '128.0 2.6 5.5 15.6 46.3 13.9
2 26,9 0 1L.5 .0 1.9 .0 .0 L0 11.1 0 47. 0 39.4 .0 79.4 1.0 11.1 2.9 33.0 7
3 29.8 .0 12,8 0 1z.3 .0 17.5 L0 12,3 0 65.5 .0 67.1 .0 B2.0 7.8 3.5 18.4 89.7 15.9
4 28.8 .0 12,4 . .0 31.6 0 19.3 .6 11.9 .0 178.3 .0 150.4 .0 218.8 .8 8.5 2.4 28.5 1.2
5 29.8 .0 12.8 .. .0 20.9 0 9.0 .0 12,3 .0 21.8 .0 17.2 .0 25.3 2.6 3.6 9,0 42.3 7.0
6 28.8 L0 12,4 .0 16.5 .0 9.7 L0 11,9 0 .0 6.6 .0 0 <0 2.3 3.1 3.5 3.0 60.7 .1
7 29.8 .0 12.8 .0 B.9 .0 . 1.6 0 12,3 .0 15.2 .0 7.7 .0 11.9 1.7 6.0 7.9 52.7 5.1
8 29.8 0 312.8 0 .7 .0 1.2 .0 12.3 .0 42.0 .0 19.0 .0 16.2 16.0 6.8 11.9 57.9 7.0
9 28.8 0 12.4 0 6.1 0 6.9 .0 11.9 .0 46.1 .0 42,5 .0 14.3 6.3 B.1 27.6 69.0 28.3
10 29.8 .0 12.8 .0 6.7 40 2.9 0 12,3 O 57.0 .00 33.3 .0 27.6  10.7 8.3 18.1 70.0 11.5
11 29.8 .0 12.4 0 2.6 -0 1 .0 11,9 0 15.%2 .0 .8 .0 1.6 7.9 6.8 4.4 57.6 .0
12 29.8 .0 12.8 . .0 .0 .0 .6 .0 12.3 .0 7.9 0 8.9 .0 5.9 3.4 5.4 7.5 45.8 5.6
ANNUAL  350.6 .0 150.5 w0 108.4 0 70.5 .0 145,2 - .0 £634.9 L0 4168.4 .0 714.3 66.7 17.0 129.8 653.5 96.3




o

FEATURE OF WATER DEMAND ‘AND SUPPLY BALANCE IN MUDA & KEDAH RIVER SYSTEM {3/6)
( UNDER THE COMPRERENSIVE DAM OPERATION WITII WATER SAVING)

[ untt : million cum )

YEAR HMUDA RIVER SYSTEM * KEDAHR RIVER SYSTE DRAYW OFF FROM RESERVOIR CONVEYANCE
MONTH -
DBOMESTIC/INDUSTRIAL IRRIGATION D/1 IRRIGATLON )
P.PINANG MUDA P.PINAKG HUDA KEDARHR MADA NORTH MADA  SOUTH MUDA AHNING BERIS NAOK MUDA JENIANG
" " FRINGE FRINGE & &L T0 TRANSFER
PEDU REMAN PEDY
" ABSTRA DEFl ABSTRA DEF! ABSTRA DEFi ABSTRA DEF1 ABSTRA DEF1 ABSTRA DEFl ABSTRA DEFI f
CTION [ CTION CIT CTION CIT CTION CIT ~CTION CIT CTION ciT  CTION CIiT H
1972 . : R
1 Z9.8 .0 12.8 .0 3.0 .0 1.9 .0 12.3 .0 145.8 0 82.1 .0 205.7 . 1.1 3.8 8.5 16.9 6.9
2 27.9 .Q 2.0 0 1.2 0 .0 .0 i1.5 .0 52.6 ] 29.0 .0 73.9 .8 9.2 2.1 29.8 .8
3 29.8 .0 12.8 .0 11.1 .0 17.8 - .0 12.3 0 73.9 0 67.0 .0 129.4 .8 9.4 3.4 18.2 2.4
4 28.8 O 12.4 .0 14.6 .0 12.7 .0 i1.9 .0 77.5 .0 109.0 .0 137.0 3.6 5.3 14.6 42.2 11.86
5 29.8 .0 12.8 .0 18,3 .0 16.8 .0 12.3 .0 66.2 ) 37.3 . .0 48.9 1.4, 3.1 1.3 54.5 19.2
6 23.8 .0 12.4 .0 .4 .0 4.6 .0 11.9 Q0 1Z.8 .0 21.8 .0 1%.9 .8 3.0 10.9 60.7 10.1
T 29.8 0 iz.8 .0 7.5 N 7.3 Ny 12.3 O 11.8 .0 €0.3 .0 46.6 8 3.8 17.8 42.6 18.4
8 29.8 .0 12.8 .0 2.8 .0 6.9 .0 12.3 . .0 17.3 .0 25.1 .0 25.9 . 1.5 3.6 10.5 41.5 9.4
9 28.8 0 12.4 .0 4.9 .0 5.4 .0 11.9 L0 374 .0 32.6 .0 11.2 19.3 6.1 10.% 94.4 2.3
10 29.8 .0 12.8 -0 10.3 O 5.6 .0 12.3 .0 68.6 .0 46.9 .0 7.8 T.2 12.3 32.6 104.2 26.4
11 2B.8 0 12.4 .0 .0 .0 .0 .0 11.9 .0 3.1 .0 3.0 -0 26,0 29,1 13.4 14.1 91.4 .0
12 25.8 .0 12.8 .0 .0 .0 2.7 .0 12.3 .0 .0 .0 6.2 0 317.1 2.8 11.9 6.3 +0 .8
ANBUDAL 351.6 0 150.9 .0 73.9 .0 B1.8 .0 145.6 0 556.9 .0 - 520.2 .0 856.4 68.9 84.9 133.0 596.5 108.3
1973
1 29.8 .0 12.8 .0 .0 .0 7.7 0 12,3 0 27.6 .0 33.6. .0 BO.5 4.0 5.9 13.5 12.5 12.2
2 26.9 .0 11.5 .0 .0 .0 MY 0 11,1 .0 42,9 0 47.2 .0 84.7 .7 5.3 4.2 18.8 3.3
3 22.8 .0 12.8 .0 9.0 .0 14.6 .0 12.3 0 70.7 «0 71L.0 .0 132.5 .8 8.2 1.4 23.7 3
4 28.8 -0 12.4 .0 9.8 .0 14.1 .0 11.9 0 93.7 .0 47.9 .0 98.5 3.9 3.0 26.9 73.8 19.5
3 29.8 .0 12.8 .0 9.0 .0 9.0 .0 12.3 .0 3.0 0 23.4 .0 2.0 12.0 9.1 14.2 101.3 5.1
6 28.8 -0 12.4 .0 2.7 .0 8.8 - 0 11.9 .0  62.3 WO 8.2 .0 37.3 12.9 9.7 9.4 82.7 7.6
7 29.8 .0 12.8 .0 1.9 .0 1.3 0 12.3 .0 44.5 W0 .0 .0 78.1 1.0 9.2 5.4 48.0 -5
8 29.8 .0 12.8 -0 .6 .0 1.9 .0 12.3 .0 23.1 .0 5.3 0 161.4 3.2 15.1 10.2 0 2.1
9 28.8 .0 i2.4 .0 17.5 N 17.7 .0 11.9 .0 84.8 W0 53.5 0 95.8 1.7 2.9 30.1 7.5 41.1
10 29.8 .0 12.8 .0 12.7 .0 3.8 .0 12.3 .0 44.2 .0 28.4 0 123.9 5.2 11.8 20.0 3.1 12.4
11 28.8 -0 12.4 .0 .0 .0 .0 .0 11.9 N 7.5 0 13.3 .0 118.0 7.7 1.7 9.2 O Z.3
12 29.8 .0 12.8 .0 .0 .0 2.6 .00 12.3 0 3.4 0 10.3 0 122.6 8.7 12.3 13.8 .0 5.1
. ANNUAL  350.6 0 130.5 -0 665.3 .0 B1.2 0 145.2 .0 542.9 0 342.0 0 1135.4 6.9 111.2 158.4 371.3 111.6
1974 . . .
i 29.8 .0 12.8 .0 .0 0 7.6 N 12.3 0" 87.8 .0 94.9 .0 151,86 1.1 5.2 21.0 42.1 9.1
2 26.9 .0 11.5 -0 1.3 .0 .0 -0 i1.1 .0 44.2 .0 36.0 0 68.3 1.0 3.0 6.5 20.6 5.0
3 29.8 .0 12.8 - .0 12.8 .0 16.4 .0 12.3 0 60.2 .0 64.3 0 113.% .8 6.1 1.4 21.4 -4
4 28.8 .0 12.4 .0 13.2 0 10.7 .0 11.9 .0 139.4 0 86.1 .0 213.3 .8 1L.9 13.9 46.3 12.5
5 20.8 .0 iz2.8 .0 2.8 .0 7.5 .0 2.3 - .0 47.0 0 14.7 -0 42.2 .9 3.1 2.0 50.5 3.2
6 28.8 .0 1z2.4 .0 17.6 .0 14.8 0 11.9 .0 15.1 .0 19.2 -0 16.4 3.8 3.6 7.0 34.4 4.5
7 29.8 .0 12.8 .0 9.8 .0 6.3 0 12.3 .0 .0 .0 5.9 0 .6 1.4 3.9 4.6 36.9 3.0
8 29.5 .0 12.8 .0 2.9 .0 7.5 N 12.3 0 16.3 - 0 13.1 .0 i7.0 - .8 3.1 9.2 37.5 8.3
9 28.8 .0 12.4 -0 10.3 .0 9.1 .0 1.9 O 59.6 0 38.2 .0 30.2 10.95 3.7 18.0 74.1 12.2
10 29.8 -0 12.8 .0 2.7 R 4.0 -0 12,3 L0 37.5 L0 4.0 .0 10.8 7.2 8.4 17.5 TL.2 16.8
11 28.8 .0 12.4 .0 2.1 0 3.0 -0 11.9 .0 19.1 0 1.4 0 a.a 7.0 3.4 7.0 26,9 1.6
12 20.8 .0 12.8 .0 2.8 .0 22.4 -0 12.3 - .0 -138.0 .0 47.1 .0 163.6 1.9 4.5 5.1 18.3 3.6
ANNVAL  350.6 .0 150.5 .0 52.4 0 109.8 0 145.2 .0 684.1 .0 466.8 .0 831.5 37.1 59.5 120.2 480.5 90.2
1975 : -
1 29.8 .0 1z2.8 .0 5.9 .0 3.3 .0 1z2.3 .0 50.8 .0 52.2 .0 89.3 3.9 4.6 6.7 20.7 J.8
2 26.9 .0 1L.5 .0 .8 0 . 0 0 7.0 1.1 .0 30.8 .0 45.6 .0 67.1 .7 5.7 1.8 15.6 .1
3 29.8 -0 12.8 .0 8.2 .0 14.9 B 12.3 .0 61.0 .0 68.3 .0 - 110.7 .8 5.6 8.7 28.5 6.7
4 28.8 .0 12.4 .0 18.8 .0 9.4 .. .0 11.9 0 96.2 .0 35.3 0 114.9 2.2 3.0 22.1 37.5 21.2
5 29.8 .0 12.8 -0 18.4 .0 10.3 .0 12.3 .0 47.7 .0 7.4 .0 41.0 2.0 T.0 10.0 63.2 4.5
6 23.8 .0 12.4 .0 17.4 .0 . 13.8 .0 11.9 - L0 L.t .0 42.5 0 9.0 ‘2.8 3.0 13.1 42.3 10.6
7 29.8 .0 12.8 .0 6.0 .0 5.8 .0 12.3 0 24.6 .0 47.8 Y 4T.r 10.5 3.8 12.2 52.4 6.7
a8 20.8 .0 12.8 .0 2.1 . 0 5.0 .0 12.3 Q0 2.5 .0 25.4 .0 33,95 2.3 3.1 10.4 41.7 8.3
@ 28.8 .0 i2.4 0 5.9 0 9.5 -~ .0 11.9 .0 47.5 .0 19.6 0 3.8 13.5 4.8 12.6 6L.6 8.3
10 29.86 O 12.8 0 i1.1 Ay 5.4 .0 12.3° .0 60.7 0 38.5 0 35.8 6.6 7.7 23.7 635.2 19.9
i1 28.8 0 12.4 i 1.1 Y 0 -0 11.9 .0 2.9 w0 16.1 .0 .0 23.9 10.3 7.2 B87.2 1
12 29.8 .0 12.8 .0 .9 .0 .0 .0 12.3 - .0 1.2 0 6.3 0 .0 11.0 12.4 9.6 104.8 '3
ANRNUAL  350.6 .0 130.5 .0 96.5 .0 87.8 L0 145.2 .0 490.0 0 425.3 0 574.3 80.3 T0.9 138.1 623.8 S0.6
1976 ) - —
1 29.8 .0 12.8 .0 5.5 0 5.3 .0 12.3 .0 63.6 .0 4.2 .0 114.7 1.4 5.3 23.2 454.4 24.8
2 27.9 .0 12.0 .0 .6 .0 .0 .0 11.5 .0 - &0.1 - Nil 51.4 0 99.3 .8 4.2 1.8 13.1 8
3 29.8 .0 12.8 .0 13.¢0 .0 . 14.8 G 12.3 O 77.4 .0 57.0 Q0 121.7 2.1 9.5 2.4 16.7 .8
4 28.8 -0 12.4 .0 15.8 .0 . 16.5 .0 1.2 - .¢ 113.1 - .0 58.6° 0 142.6 &.0 8.8 4.2 35.6 1.3
] 29.8 .0 12.8 . .0 .2 .0 2.6 .0 . 12.3 .0 18.8 0 - 20,0 0 .0 20.8 3.1 11.8 81.1 s.2
& 28.8 .0 12.4 .0 1.7 .0 0.8 - 0 11.9 0 54.4 .0 20.4 .0 411.9 1.7 3.0 26.1 67.0 23.9
7 29.8 .0 12.8 .0 6.0 .0 2.6 .0 12.3 0 26.4 .0 .0 L0 13.0 1.5 4.8 ‘3.1 76.3 W
8 29.8 .0 12.8 .0 3.7 .0 3.9 .0 12.3 .0 13.0 .0 11.6 S0 6.8 1.6 6.0 9.1 51.0 10.5
9 28.8 0 12,4 - .0 7.4 .0 i5.8 .0 11,9 0 38.3 .0 36.3 .0 37.5 6.0 6.6 17.1 55.9 14.0
10 29.8 0 12.8 .0 3.1 .0 6.4 .0 12.3 - .0 - 46.7 .0 19.3 0 O i5.1 8.7 9.6 74.0 8
11 28.8 .0 12,4 .0 .5 .0 3.0 .0 11.9 0 9.9 .0 ic.z22 - .0 ei.1 12,9 9.3 7.2 12.9 .0
12 29.8 0 12.8 .0 O .0 16.0 0 12.3 .. .0 57.7 - .0 51.7 .0 101.5 2.7 6.6 22.1 23.1 23.8
ANNUAL  351.6 0 150.9 .0 57.4 0 97.8 0 145.6 .0 379.6 .0 439.8 O 770.2 8z.5 76.6 137.9 553.0 106.0
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FEATURE OF WATER DEMAND AND ‘SUPPLY BAIANCE IN MUDA & KEDAU RIVER SYSTEM (4/6)

( UNDER THE COMPREHENSIVE DAM OPERATION WITH WATER SAVING)

. -- L ( unit : millfon cum }
YEAR MUDA RIYER SYSTEM KEDANHR RIVER SYSTE DRAW QFF FROM RESERVOIR CONYEYANCE
MONTH :
DOMESTIC/INDUSTRIAL IRRICGATION D/i IRRIGATION
P.PINANG MUDA P.PINANG MUDA KEDAH MADA NORTH MADA SOUTH MUDA AHNING BERIS NAQK MUDA JENEANG
FRINGE FRINGE & & TC TRANSFER
. PEBU REMAN PEDU .
ABSTRA DEF1 ABSTRA DEFI ABSTRA DEF1 ABSTRA DEFI ABSTRA DEF1 ABSTRA DEFI ABSTIRA DEFL
CTION CkT CTION CIT CTION CI1T CTION CIT - CTION CLT CTION CIT CTION CIT
19717
1 29.8 .0 12.8 .0 2.4 .0 6.0 .0 12.3 0 99.2 .0 104,4 .0 163.7 1.0 4.7 26.5 ar.1 27.2
2 26.9 .0 11L.5 .0 T At 0 0 11.1 .0 61.2 .0 38.9 0 88.9 T 4.5 1.4 11.6 .6
3 29.8 0 12.8 .0 16.6 .0 19.7 .0 12.3 .0 82.4 0 76.4 O 148.9 8 18.k T 10.7 0
4 z28.8 0 12.4 .0 24.0 .0 26.2 0 1%.9 0 169.7 .0 115.4 .0 276.1 .6 40.7 T 18.5 .0
3 29.8 .0 12.8 .0 3.2 Ko 11.3 .0 12.3 0 18.2 .0 9.3 0 8.6 - 5.5 4.0 8.5 31.0 1.9
6 28.8 .0 12.4 0 6.4 0 10.3 .0 11.9 .0 49.9 .0 14.0 .0 23.8 13.0 3.0 T.4 69.2 3.3
7 29.8 0 12.8 .G 2.6 .0 3.8 .G 12.3 .0 69.8 .0 11.8 .0 73.2 T 3.1 2.6 34.3 1.2
a 29.8 0 12.6 Q 1.8 .0 3.8 .0 12:3 .0 14.2 .0 18.3 0 8.4 2.8 4.0 11.8 52.6 .5
<] 28.8 .0 12.4 0 6.6 N 10.3 0 11.9 0 416.4 0 24.4 .0 12.2 3.8 3.0 17.5 72.7 20.35
10 29.8 0 12.8 0 W3 0 1.9 .0 12.3 .0 37.4 0 23.2 .0 0 20.2 3.1 13.0 138.6 0
11 28.8 .0 12.4 .0 4 .0 1.3 0O 11.9 .0 7.4 .0 5.6 0 .9 8.9 3.0 4.2 112.5 0
12 29.8 0 12.8 .0 0 O 9.0 .0 12.3 .0 59.5 .0 39.0 .0 97.0 .8 3.1 13.5 53.8 12.2
ANNUAL 350.6 .0 150.5 .0 71.9 L0 105.6 .0 145.2 .0 714.4 .0 500.6 0 903.7 67.9 94.3 104.7 642.5 76.4
1978
1 29.8 .0 12.8 0 4.7 .0 7.0 +Q 12.3 .0 112.6 .0 110.8 O 210.6 .6 4.6 3.5 is.8 4.7
2 26.9 .0 11.5 .0 1.0 .0 0 O 1.1 0 60.9 .0 46.3 0 100.4 .5 8.9 .6 9.8 .0
3 29.8 .0 12.8 .0 a.8 N 14.2 0 12.3 0 68.9 O 63.7 0 124.4 2.0 14.2 .7 9.4 .0
4 28.8 O 12.4 .0 25.6 .0 22.7 .0 11.9 L0 137.1 .0 114.9 0 242.4 2.3 14.0 3.1 13.7 2.1
3 9.8 .0 12.8 .0 .3 .0 .2 .0 12,3 .0 58.8 O 43.4 .0 46.7 4.4 S.0 3z. 1l 34.1 28.1
[i] z28.8 .0 12.4 .0 .0 +Q .6 .0 11.9 .0 4¢.6 0 K] .0 30.1 1.7 3.2 z,0 16.2 .2
T z29.8 .0 12.8 .0 .0 .0 .1 .0 12.3 0 17.8 .0 O .0 2.5 2.5 3.1 2.2 52.0 .0
8 29.8 0 12.8 O 1.4 0 3.7 .0 12.3 .0 35.8 .0 18.2 .0 34.7 1.3 2.1 8.4 34.3 7.1
9 28.8 .0 12.4 .0 13.8 .0 15.9 .0 11.9 .0 54.0 +0 45.3 .0 20.9 8.6 3.0 19.6 44.1 19.4
10 29.8 .0 12.8 0 7.7 .0 6.9 .0 12.3 .0 €5.3 .0 32.4 .0 25.% 12.7 3.1 12.1 48.9 8.4
11 28.8 .0 12.4 .0 .9 .0 3.5 N 1L.9 0 2.5 0 16,2 .0 2.3 11.2 3.0 8.6 1.3 4,0
12 29.8 .0 12.8 .0 20,9 .0 23.9 -0 12.3 Q0 125.5 .0 57.7 .0 163.8 1.2 10.9 9.4 18.3 8.8
ANNUVAL 350.6 .0 150.5 .0 86.1 0 e8.7 .0 145.2 0 T82.7 .0 550.8 <0 3003.7 49.0 76.0 104.2 330.9 82.7
1979 . * . :
1 29,8 .0 12.8 .0 13.7 O 7.1 .0 12.3 .0 162.8 0 135,0 .0 164.6 3.7 18.6 122.3 7.4 0
z 26.9 .0 11.5 0 1.8 .0 .0 .0 11.1 .0 61.3 .0 52.7 0 56.2 30.6 17.1 22.1 5.0 +0
3 29.8 .0 12.8 O 11.8 .0 18.8 .0 12.3 .0 69.4 .0 67.8 .0 67.7 39.86 24.5 60.9 3.6 .0
4 28.8 .G 12.4 .0 11.9 .0 14.3 .0 11.9 .0 80.2 - .0 64.0 .0 61.9 - 21.3 3.1 13.8 38.9 15.5
5 29.8 .0 12.8 0 13.5 0 8.2 .0 12.3 .0 85.9 .0 41.4 -0 25.4 7.2 3.1 1.0 39.7 44.6
6 28.8 .0 12.4 .0 z.1 .0 7.6 .0 11.9 .0 57.1 0 1.5 .0 Az.7 1.0 2.2 .2 40.8 23.2
T 29.8 0 12.8 O 4.9 0 4.5 0 12.3 .0 a.1 .0 .7 .0 5.2 .2 . 4.3 Nt 10.2 4.3
8 29.8 .0 12.8 .0 1.6 0 4.7 .0 12.3 0 25.3 0 256.0 .0 16.4 1.8 2.9 2.9 12.0 8.2
9 28.5 .0 i2.4 .0 10.4 0. 14.2 0 11.9 .0 63.2 .0 53.9 .0 28.0 2.0 a.0 .0 73.2 70.5
10 29.8 0 12.8 0 16.0. 0 T.6 .0 12.3 .0 16.5 0 61.1 .0 64.3 3.7 3.8 39.1 51.1 3.7
11 28.8 .0 12.4 .0 .0 .0 .0 0. 11.9 +Q 5.0 .0 1.8 .0 0 1 3.0 4.1 99.2 29.9
iz 29.8 .0 12.8 .0 .0 .0 5.8 .0 12.3 0 56.5 .0 45.4 .0 58.6 .4 3.1 36.0 46.1 6.4
ANNOUAL  3530.6 00 150.5 0 87.6 .0 92.9 .0 145.2 0 T52.4 .0 553.4 .0 581i.0 111.6 89.4 302.4 427.2 245.2
1980
1 29.8 .0 12.8 0 1.7 0 8.3 .0 12.3 0 169.,0 .0 154.8 .0 161.0 35.5 17.9 120.2 7.2 .2
2 27.9 0 1z.0 0 i.8 .0 0 .0 11.5. .0 49.5 .0 416.1 0. 45.7 . 23.5 3.0 44,5 5.9 .0
3 29.8 0 i2.8 .0 13.4 .0 15.0 .0 . 12.3 .0 75.5 0 55.5 4.0 5.0 1.0 2.7 34.8 22,8 6.1
4 28.8 0 12.4 .0 22.2 .0 17.4 0 11.9 .0 23.2 ‘2.4 64.6 23.9 62.7 al.z2 1.3 37.1 10.9 .3
5 29.8 .G i2.8 O 15.4 e 12.4 0 12.3 .0 €6.5 .0 5L.6 9.2 a8.8 2.8 3.3 1.7 46 . 4 27.0
[ 28.8 .0 12.4 O 14,2 +O 14.8 0 11.9 .0 20.0 .0 8.4 3.6 29.5 3.9 3.0 1.4 32.6 31..8
7 29.8 .0 12.8 .0 6.6 O 5.1 .0 12.3 .0 1 .0 2.5 .0 1.6 A 3.6 .0 32.6 13.9
] 28.8 .0 12.8 .0 i.3 .0 3.8 .0 12.3 0 15.6 .0 17.4 .0 15.8 .2 3.1 .0 63,8 57.2
g 28.8 0 1Z2.4 .0 3.4 .0 4.6 .0 11.9 .0  82.0 .G 49.1 .0 58.8 .8 3.0 20.6 S58.6 50.3
10 29.8 .0 12.8 .0 3.5 .0 1.0 .0 12.3 .0 61.6 .0 33.0 0 1.9 1 a.1 1.3 111.4 77.3
11 28.8 0 12.4 By .7 0 .0 .0 11.9 .0 8.1 0 .1 .0 .0 -1 2.0 6.2 80.9 .0
12 23.8 .0 12.8 0 .0 .0 3.1 .0 12.3 .0 .3 +0 14.0 .0 .0 .1 3.1 11.6 55.7 11.4
ANNUAL 351.6 .0 150.9 .0 84.3 .0 85.5 {4 145.6 0 641.3 2.4 5I9.1 40.7 480.9  138.3 50.1 279.4 535.8 275.8
1981 _ , - - : _
1 29.8 ] 12.8 .0 1.7 .0 3.1 .0 12.3 .0 . 90.0 .0 62.2 .0 110.9 o4 3.8 30.8 12.1 16.0
z 26,9 -0 11.5 0 .0 0 .0 .0 iil.1 .0 . 36.1 St 49.9- .0 44.1 .4 2.7 6.2 5.3 <0
3 29.8 .0 12.8 0 12.9 0 17.7 .0 12.3 .0 79.9 0 . 67.7 .0 74.6 ] 21.9 70.5 8.1 .0
4 z8.8 0 12.4 .0 10.7 .0 15.9 .0 11.9 .0 38.1. R BT.7 .0 54.7 9.2 i.X 37.3 9.7 10.8
5 29.8 .0 iz.8 .0 7.3 0 T2 . 0. 12,3 .0 87.0 0 52.4 .0 64.5 6.3 3.4 9.8 71.7 48.6
6 28.8 0 12.4 +0 20.0 0 12.6 .0 1L.9 .0 95.0 .0 43.3 .0 13.6 1.1 3.0 3.4 62.8 63.0
7 Z3.8 .0 12.8 0 13.8 0 5.7 0 12.3 0 44.5 «Q 3.8 .0 42.1 .2 3.4 3.8 43.9 26.3
g 29.8 .0 12.8 D 3.0 .0 6.1 0 12.3 W0 28.4 .0 49,1 0 52.2 . .3 3.4 20.4 25.2 13.2
9 28.8 ‘.0 12.4 .0 4,3 0 5.0 .0 11.9 0 T0.9 . .0 88.0 0 87.5 .4 3.0 30.4 65.0 65.4
10 29.8 .0 i12.8 .0 15.9 .0 7.5 .0 12.3 .0 #3.8 0 72.7 .0 .7 .4 3.1 62,3 42.0 324.3
11 28.8 .0 12.4 .0 0 0 2.5 .0 1.9 0 4.3 0 10.6 .0 .0 1 3.0 .3 58.4 33.8
12 29.8 .0 12.8 N 4.9 .0 24.3 .0 12.3 .0 90,6 0 12a8.7 0 106.2 .3 5.6 7.7 49.8 18.8
ANNUAL 350.6 0 150,55 N 10#.5 .0 109.56 0 145.% 0 7495 0 .0 76B.1 39.9 . 64,5 411.0 454.3 330.3

708.0
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FEATURE OF WATER DEMAND AND SUPPLY BAEANCE IN MUDA & KEDAR RIVER SYSTEM (5/6)
( UNDER THE CONPREHENSIVE DAM OPERATION WITH WATER SAVING)

- { unit miiifon cun )}
YEAR MUDA RIVER SYSTEM . KEDAH RIVER SYSTEB DRAY OFF FROM RESERVOIR CONYEYANCE
MONTH :
DOMESTIC/ INDUSTRIAL 1RRICATION pD/1 IRRIGATION ,
P.PEINANG MUDA P.PINANG MUDA KEDAR MADA NORTH MADA SOUTH MUDA ANNING BERIS NAOK HUDA JENIANG
FRIKGE FRIKGE & T0 TRANSFER
. PEDY REMAN PEDU
ABSTRA DEFI ABSTRA DEFI ABSTRA DEFI ABSTRA DEPI ABSTRA DEFI ABSTRA DEFI  ABSTRA DEFI
CTION CiT CTION CiT CTION C1T CTION cir CTION CIT CTION CET CTION CiT
1982 .
1 290.8 0 12.8 .0 7.7 .2 9.2 .1 12.3 0 1565.7 .0 146.8 7.1 149.6 37.8 17.1 116,9 7.2 .0
2 256.8 .1 11.3 .0 1.7 W2 .0 .0 3L, .D 47.9 4.4 37.6 14.8 26.6 22.2 5.5 26.2 2.8 .0
3 29.8 .0 1z2.8 0 11.6 .0 14.3 +0 12.3 .0 65.2 13.0 52.4 23.6 43.2 22.8 2.6 49,8 2i.8 3
4 28.8 0 12.4 0 14.6 .0 8.5 .0 31.9 .0 &0.7 3.8 55.3 11.1 23.2 9.1 2.1 18.2 19.1 16.2
5 29.8 O 12.8 0. 1.7 .0 6.2 | .0 12.3 000 14.1) .0 11.8 .0 2.3 1 2.8 W1 47.9 59.8
6 28.8 .0 12.4 0 .0 O 10.4 .0 11.9 .0 4.9 O - .0 z.7 1 3,0 .0 27.9 44.0
T 29.8 .0 12.8 .0 .0 .0 4.4 .0 12.3 0 .7 .0 W0 .0 <1 .1 3.1 .0 33.3 8.9
E:} 29.8 .0 12.8 .0 3.5 .0 5.4 .0 12.3 0 17.0 O 15.0 .0 16.2 .3 3.9 10.8 20.8 11.4
9 28.8 .Q 1z2.4 .0 6.7 .0 15.0 .0 11.¢ .0 . 84.0 .0 66.9 .0 85.8 .B 3.0 24.3 65.4 64.5
i0 29.8 0 iz.8 .0 9.8 .0 5.0 0 12.3 .0 51.8 .0 39.5 0 8.4 .3 3.1 7.3 75.4 49.4
11 z8.8 0 12.4 .0 0 .0 G .0 11.%9 .0 10.5 0 9.1 .0 1.6 3 3.0 6.5 91.6 1.2
i2 29.8 0 12.8 .0 0 .0 3.o O 12.3 0 39.7 .0 50.7 s 29.7 .5 3.1 20.5 64.7 26.0
ANNUAL  350.6 .1 150.5 .0 67.2 .4 82,2 .1 145.2 0 562.3 21.2 485.6 56.7 389.4 94.3 52.4 289.7 477.2 311.8
1983
1 29.8 .0 12.8 0 1.5 - .0 7.7 .0 12.3 .0 152.7 .0 123.5 .0 154.6 .4 3.6 114.8 17.0 12.7
2 26.9 .0 11.5 .0 1.9 O .0 0 11.1 .0 £0.0 0 53.8 .0 55.1 10.8 8.2 43.8 3.4 .0
3 29.8 .0 12.8 i 11.3 .0 16.4 .0 12.3 .0 81.0 .Q 64.4 .9 5.7 1%.2 i7.2 51.5 11.4 .9
4 28.8 .0 12.4 .0 33.2 0 27.5 .0 10.9 1.0  145.4 31.2 35.3 110.0 121.1 33.9 1.1 74.2 8.4 0
3 29.8 .0 12.8 .0 .3 .0 2.4 .0 12.3 0 2Z2.3 9.0 10.3 4,7 16.5 1.0 2.3 1.9 23.1 28.5
6 23.8 .0 12.4 .0 .0 .0 0 .0 11.9 .0 17.7 .2 .4 .0 1.9 W2 3.0 .0 a6.9 4.7
7 29.8 .0 12.8 .0 .0 .0 1.5 0 12,3 .0 19.6 1.1 7.3 .3 22.2 .3 3.9 2.2 30.6 13.0
8 20.8 0 12.8 .0 Z2.8 .0 5.6 0 12.3 .0 20.8 .0 18.4 .0 19.0 .2 3.1 0 63.7 47.6
g 28.8 0 12.4 D 3.2 K 3.3 O 11.9 .0 36.1 .0 ao,.1 .0 B.8 .1 3.0 .0 113.4 91.2
10 29.8 0 12.8 .0 12.2 .0 5.3 L0 12.3 .0 52.8 0 43.8 .0 23.7 .5 3.1 10.9 15.9 a7.8
11 28.8 L0 12.4 .0 1.7 .0 9.6 .0 11.9 .0 7.1 .0 10.4 .0 0 Y 3.0 6.0 82.3 .0
12 29.8 .0 12.8 .0 1.0 0 16.5 .0 12.3 0 43.4 .0 36.1 0 850.3 .2 3.1 17.2 79.0 12.7
ARNUAL 350.6 0 150.5 0 69.1 .0 85.7 .0 144.2 1.0 658.9 41.5 433.8 115.8 ©558.8 67.7 54.6 322.7 545.1 279.0
1984 - T R _
1 29.8 .0 12.8 .0 10.1 .0 7.2 0 12,3 .0 113.5 .0 120.8 .0 210.2 .a 5.2 19, 18.9 9.7
2 27.9 .0 12.0 .0 O .0 0 i) 11.5 .0 a57.8 .0 41.7 .0 53.5 .2 6.9 42.3 4,5 .a
3 29.8 .0 12.8 .0 12.7 .0 14.9 .0 12.3 .0 67.0 .0 57.6 .0 68.2 3.3 15.2 52.4 12.2 1.1
4 28.8 0 12.4 .0 8.5 .0 10.5 0 11.9- .0 93.0 .0 . 53.9 .0 97.8 .5 3.1 43.6 35.8 35.5
3 29.8 .0 12.8 0 8.5 .0 1.4 .0 12.3 .0 86.0 .0 24.7 0 87.2 .1 3.1 20.8 25.9 2.7
[ 28.8 N 12.4 0 18.8 .0 7.2 .0 11.9 .0 20.4 .0 .9 .0 21.1 .1 3.0 .6 22.2 19.0
7 29.8 .0 12.8 .0 8.0 .0 3.1 .0 12.3 .0 .4 0 W2 .0 .1 -1 4.3 .0 76.7 68.4
8 29.8 .0 iz.8 .0 3.0 .0 6.2 .0 12.3 .0 18.9 .0 39.6 WO 23.8 .2 3.} 27.7 38.9 12.9
9 28.8 .0 12.4 .0 13.5 0. 14.9 0 11.9 .0 61.3 .0 67.7 .0 71.3 .1 3.0 S54.4 31.2 13.5
10 29.8 .0, 12.8 .0 14.9 .0 8.8 L0 12.3 .0 58.6 -0 70.5 .0 62.4 .1 3.1 8.9 65.1 55.4
11 28.8 .0 i2.4 .0 1.6 0 9.7 .0 11.9 0. 19.1 .0 14.4 .0 z.2 .1 3.0 g.a8 63.0 6.6
12 29.8 .0 12.8 .0 2.6 .0 11.3 D 12.3 .0 5.6 .0 74.8 .0 49,9 8 3.1 16.7 42.0 13.9
ANNUAL 351.6 .0 150.9 L0 100.2 .0 935.3 .0 145.6 .0 601.5 .0 566.8 0 747.6 6.1 56.2 295.3 456.3 268.9
1985 ) . ]
1 Z20.8 .0 12.8 .0 10.4 .0 7.8 .0 12.3 .00 132.1 0 140.3 .0 134.7 .d 4.0 130.0 14.1 11.8
2 26.9 .0 11.5 .0 1.2 .0 .0 .0 11.1 .0 34.1 O 7.2 .0 51.3 5.4 6.4 13.4 19.3 -3
3 29.8 .0 12.8 0 11.1 O 15.5 .0 12.3 0 66.0 0 50.8 N 82.9 9.8 3.2 36.5 42,8 25.3
4 8.8 .0 12.4 0 15.7 O 15.1 WO 11.9 .0 99.1 .1 84.0 6,0 96.3 26.0 3.4 532.% 13.1 8.8
5 29.8 .0 12.8 .0 20.6 O 6.5 .0 1i2.3 .0 BT.3 .0 40.1 3.8 63.9 T.7 3.2 16.0 G0.4 40.6
& 28.8 0. 12.4 .0 18.0 0 16.2 .0 11.9 .0 7.5 .0 42.6 0 59.5 1.6 3.0 21.3 1.7 63.2
T 29.8 O 1z2.8 .0 8.0 .0 5.8 .0 12.3 O 84.8 1.5 42.6 0 99.1 3.4 3.8 30.6 61.9 31.7
8 29.8 0 12.8 .Q 1.6 R 4.7 .0 12.3 0 35.8 .0 26.3 ) 44,2 3 3.1 6.4 70.5 52,9
9 28.8 .0 12.4 .0 9.9 .0 9.1 .0 il.s .0 51.7 O 52.7 .0 59.1 +3 3.0 18.3 59.5 44.9
10 29.8 .0 12.8 .0 1.9 0 2.8 .0 12.3 0 56.0 0 36.2 .0 4.3 .1 3.1 18.5 86.%5 32.3
11 8.8 0 12.4 .0 .3 0 .0 0 11.9 0 T.3 0 7.1 .0 .0 .1 3.0 13.2 115.3 4
iz 22.8 .0 12.8 0 .0 WO 3.6 0 12.3 .0 50.8 .0 3.7 .0 47.1 2 3.1 6.4 78,2 3.2
ANNUAL 350.6 .0 150.5 .0 98.9 .0 87.1 0 145.2 0" 7182.6 1.6 573.0 0.8 733.5 $5.3 44.4 363.5 693.2 315.4
1986 . ] . ]
1 29.8 .0 12.8 0 5.8 0 5.4 .0 iz2.3 Q- 155.3 .0 68.1 .0 162.5 .1 3.2 55.1 22.0 13.3
2 26,9 .0 iL.5 ,0 1.9 .0 0 .0 1i.1 0. 59.9 g1 45.8 .0 56.2 .1 4.5 £6.3 T.2 0
3 29.8 .0 12.8 .0 12.4 .0 16.2 .O' 12.3 0 76.8 ] 59.4 .0 80.0 8.2 10.6 50.4 19.5 7.1
4 268.8 .0 12.4 .0 24.5 .0 19.0 B 11,9 0 95,2 0 74,1 w0 74.9 13.0 15.4 28.5 30.2 21.7
5 29,8 G 12.8 .0 5.7 .0 5.2 0 2.3 .0 65.1 .0 35.7 .0 55.3 4.0 3.1 15.7 29.5 a5.9
5] 28.8 .0 12.4 .0 -0 .0 15,8 .0 11.9 .0 26.5 .0 31L.5 LG 44.9 .2 3.0 10.7 24.8 29.1
7 29.8 .0 12.8 .0 5.8 .0 5.5 0 12,3 .0 o94.4 0 5.8 .0 1.7 .1 3.2 6.2 16.0 18.0
8 20.8 0 12,8 .0 1.8 .0 4.7 6 12.3 .0 26.3 .0 1i.8 0 23.8 ) 4.3 8.7 14.8 9.3
9 28.8 .0 12.4 .0 2.3 P e 4.2 0. 1t.9 .0 57.4 .0 33.9 .0 47:1 .4 3.0 14.0 51.5 48.8
10 29.8 0 12.8 .0 2.9 N1 2.3 O 12.3 G 47.1 .0 19.4 . .0 0 1 5.4 6.6 141.2 29.9
11 28.8 .0 12.4 .0 ) .0 .0 L0 11,9 .0 6.3 0 2.9 -0 .0 .1 3.0 6.0 124.8 .0
12 29.8 .0 12.8 .0 8.4 .0 .2 0 12.3 .0 92.1 0 12.9 .0 41,1 .2 3.1 12.2 84.2 8.6
ARNUAL '350.6 .G 150.5 .0 71.4 T L0 145.2 .0 766.3 .0 401.0 0 617.6 27.0  59.5 260.3  565.8 221.8
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FEATURE OF “ATER DEMAND AND SUPPLY BALANCE IN MUDA & KEDAH RIVER SYSTEM (6/6)

{ UNDER THE COMPREHENSIV}L DAM OPERA“ION WITH WATER SAVING)

. - - { unit @ mlnion cun }
YEAR MUDA RIVER SYSTEM KEDAH RIYER SYSTRE DRAW OFF FROM RESERVOIR CONVEYANCE
MONTH
DOMESTIC/INDUSTRIAL IRRIGATION D/E _ IRRIGATION
P.PINANG MUDA P.PLNANG MUDA KEDAH MADA NORTH  MADA SOUTH MUDA AHNING BERI3Z NAOX MUDA  JENIANG
: FRINGE FRINGE A & TO  TRANSFER
PEDV REMAN  PEDU
ABSTRA DEF1 ABSTRA DEFI ABSTRA DEFI ABSTRA ODEFI ABSTRA DEFL ABSTRA DEFI ABSTRA DEF1
CTION cCIT CTIoON CIT CTION €IT <©TioN CIT CTIoR CIT CTION - €IT CTION CiT
1987
i z29.8 .0 12.8 .0 12.0 .0 6.3 0 12.3 .0 160.9 .C B81.9 .0 173.9 .3 3.2 64,8 23.3 14.7
2 6.9 .0 11.5 .0 1.9 .0 .0 0 1b.) .0  61.0 .0 52.9 .0 58,1 W1 5.0 53.4 6.7 .0
a 29.8 .0 12.8 .0 13.8 0 18.7 .0 12.3 0 69.5 .0 64.8 .0 65.L 11.8 8.8 46.2 18.¢ 9.2
4 28.8 .0 12.4 .0 18.8 0 18.5 .0 11.9 .0 127.5 .5 110.4 6.3 127.5 40.7 22.9 &7.9 18.3 7.0
5 29.8 .0 iz.8 .0 2.8 0 12.3 0 12.3 0 81.5 1.5 10.8 2.1 52.8 2.6 2.3 4.6 35.3 23.2
6 28.8 .0 12.4 .0 11.3 .0 15.2 ' .0 11.9 .0 122.6 4.9 .5 .2 82.9 ! 3.0 .5 59.¢ 59.1
7 29.8 0 12.8 .0 5.6 .0 6.6 00 12.3 .0 89.7 7.3 22.4 .5 83.9 9.8 3.1 14.8 26.1 16.2
B 29.8 .0 12.8 .0 2.5 .0 5.9 .0 12.3 .0  31.0 .0 22.4 .0 13,6 .2 3.1 .0 102.2 89.5
9 23.8 .0 12.4 6. 7.7 .0 5.6 0 11.9 .0 . 37.0 0 26.8 .0 11.2 .4 3.0 11.0 115.6 13.2
10 29.8 .0 12.8 .0 16.2 .0 5.9 .0 12,3 .0 48.9 .0 28.4 .0 .0 .1 a1 12.4 149.7 .1
i1 28.8 .0 12.4 .0 .G .0 .0 .0 11,9 .0 4.6 .0 5.8 .0 .0 .1 3.0 11..6 131.3 .9
12 29.8 .0 12.8 .0 .0 0 .0 .0 12,3 .0 31,2 .0 35.9 .0 23,1 .3 3.1 22.4 104.1 20.3
ANNUAL  350.6 .0 150.5 .0 93.6 0 9z2.8 .0 145.2 .0 851.4 14.1 463.1 9.0 6£95.1 6€6.8 65.6 309.5 769.8 253.5
1988
1 29.8 .0 12.8 .0 . .8 .0 .2 .0 12,3 .0 14:.8 .0 94.0 0 204.9 .3 a.1  26.6 33.5 25.6
2 27.9 .0 12.0 .0 1.0 .0 .0 .0 11.5 .0 37.3 .0 2.2 .0 36.9 .2 3.0 1.8 10,0 .8
3 29.8 .0 12.8 .0 . 10.8 .0 14.5 .0 12.3 .0 50.2 .0 53.8 .6 100.9 .1 5.6 i.t 8.9 .3
4 28.8 .0 12.4 .0 9.2 .0 17,1 .G 11.9 .6 64.1 .0 36.0 .0 3%.9 .1 4.8 14.9 49.2 17.3
5 29.8 0 12.8 .0 18.6 ¢ AT.T L0 12.3 0. 23.5 .0 39.1 .0 5.1 -1 3.1 17.9 69.8 17.4
6 8.8 0 12.4 .0 18.0 L0 10.2 L0 11.9 .0 44.6 .G 20.8 .0 41.3 .2 3.0 13.8 48.8 11.4
7 29.8 .0 12.8 .0 7.4 .0 6.5 L0 12.3 .0 13.4 .0 15.9 .0 T.4 .1 3.1 10.1  73.2 5.1
8 29.8 .0 "1%2.8 0 .8 .0 1.1 .0 12.3 .0 21.3 .0 10.4 00 11.0 .1 12.0 9.0 107.0 2.6
9 28.8 .0 12.4 .0 10.8 .0 8.6 .0 11.9 .0 49.8 .0 36.5 .0 1.4 i 16.5  15.9 140.2 7.3
10 29.8 .0 12.8 .0 6.5 0 3.5 0 12.3 .0 53.4 .0 33.0 .0 7.3 L1 13.8 22,1 117.3 21.4
i1 25.8 .0 12.4 .0 3.1 .0 2.6 Q0 11.9. .0 15.8 .0 16.9 .0  20.6 .6 16.2 26.8 125.% 16.7
i2 29.8 ¢ 12.8 .0 7.2 L0 20.1 0 12,3 0 1.0 .0 37.8 .0 107.8 5.6 10.6 12,3 19.0 10.1
ANNUAL 351.6 .0 150.9 .0 54.3 .0 97.0 0 145.6 .0 516.0 .0 401.3 .0 590.6 7.8 94.9 172.2 802.0 135.9
1989 . .
1 29.8 0 12.8 .0 13.8 .0 6.6 .0 12.3 .0 B82.6 .0 115.2 .0 181.4 .3 3.9 11.0 28.9 0.4
2 26.9 .0 11.5 .0 1.9 .0 .0 20 11,1 .0  6l.6 O  52.1 .0 108.2 .2 2.9 2.5 11.0 1.8
3 29.8 .0 12.8 00 124 00 115 .0 12.3 .0 62.2 .0 61.0 .0 120.0 .2 6.4 3.1 15.7 1.3
4 28.8 .0 12.4 L0 13 .0 6.1 .0 11.9 0 89.7 0 40.0 .0 97.4 .5 3.0 22.2 45.1 20.8
5 29.8 .0 12.8 .0~ 23.0 w0 14.5 .0 12.3 0 76.8 .0 33.6 .0 52.8 4.2 3.1 16.0 53.4 12.0
6 28.8 0 12.4 .0 3.5 .0 7.5 .0 11.9 .0 73.9 .0 3.5 .0 57.1 2.4 5.1 6.7 52.6 3.9
7 29.8 .0 12.8 .0 3.6 .0 2.2 .0 12,3 .0 73.0 .0 25.0 0 41.8 a.g 6.8 186.6 57.9 13.9
8 29.8 .0 12.8 .0 1.0 .0 3.5 .0 12.3 .0 37.5 .0 18.1 .0 25.0 .4 4.9 13.86 41.6 12.3
g 28.8 .0 12.4 L0 6.6 .0 8.4 .0 11.9 .0 44.6 .0 42.8 .0 37.6 9.4 9.9 27.5 84.3 28.1
10 29.8 .0 12.8 .0 11.8 .0 3.9 .0 12.3 .0 49,7 .0 25.5 .0 o 16.4 14.0 16.3 118.7 6.6
11 28.8 .0 12.4 ) 2.7 .0 3.6 .0 11.9 .0 6.4 .0 14.5 .0 .0 1.6 12.4 10.5 105.1 6.3
1z 29.8 .0 12.8 .¢  15.5 .0 15.8 w0 12.3 .0 37.9 .0 46.3 .0 69,5 .3 5.0 18,3 28.7 20.3
ANKUAL 350.6 .0 150.5 .G 109.0 .0 83.5 .0 145.2 .0 696.1 .0 478.6 .0 800.8 39.7 77.4 166.4 643.1 137.8
1990 - .
1 29.8 .0 12.8 .0 12.4 0 6.3 .0 12,3 .0 144.5 0 95.7 .0 231.5 .1 3.z 6.0 14.0 5.1
2 26.9 .0 11.5 .0 1.6 .0 .0 00 11,1 .0 57.2 0 49.23 .0 102.0 N1 4.4 .9 10.9 .2
3 29.8 0 12.8 0 1241 0 16.3 .G 12.3 .0 7L.6 0 69.1 .0 135.7 .4 11.6 1.8  26.0 1.5
4 28.8 .0 12.4 00 12,2 00 20.7 s 11.9 .0 93.9 .0 129.7 .0 1%8.6 .3 3.1 15.8 41.6 13.1
5 29.8 .0 12.8 .0 4.2 .0 6.1 .0 12.3 .0 36.9 .0 48.7 .0  30.9 .5 8.1 13.7 76,7 7.4
6 28.8 0 12.4 .0 21.3 b0 12,4 .0 11,9 0 .5 .0 39.4 .0 20.4 .1 3.0 11.5 40.0 13.7
7 29.8 .0 12.8 .0 13.8 .0 6.1 .0 12.3 O 36.4 .0 14.9 .0  45.6 .1 3.1 5.2 22.8 3.9
8 29.8 00 12.8 .0 2.4 .0 5.1 .0 12.3 .0 66.9 .0 21.2 .6 8z.8 i1 3.3 3.7 18.0 2.7
9 28.8 .0 12.4 .0 12.6 0 1z.3 .0 11.8 .0 83,2 L0 44.4 0 85.5 .2 3.0 40.1 45.2 38.6
10 29.8 .0 12.8 .0 3.1 .0 6.5 .0 12.3 .0 31,7 .0 48.8 .0 9.4 5.4 B.2 34.6 95.3 30.6
11 28.8 00 12.4 .0 .0 .0 .0 .0 11,9 .0 13.1 .0 2.0 .0 1.9 9.2 14.1 7.3 119.3 .1
12 29.8 .0 12.8 .0 -0 .0 7.9 .0 12.3 .0 40.1 .0 9.4 .0 31.4 2.1 7.5 9.8 63.5 8.0
ANNUAL  350.8 .0 150.§ .0 95.8 .0 89.6 .0 145.2 .0 676.0 .0 564.7 .0 975.6 18.8 67.5 150.3 573.4 1i24.9
1991 :
1 29.8 .G 12.8 .0 3.1 .0 7.0 .0 12.23 0. 112.6 .0 82.8 .0 184.7 -1 4.0 7.6 20.3 6.8
2 26.9 .0 11.5 .0 1.9 .0 .0 .0 1L.1 .0 5%.9 .0 49.9 .0 107.6 .1 6.8 7 10.5 .2
3 29.8 .0 12.8 .0 6.7 .0 14.4 .0 1Z.3 .0 59.8 .0 57.1 .0 95.2 .3 12.3 3.4 19.2 2.2
4 28.8 00 12.4 .0 23,0 .0 16.9 .0 11.9 0 109.8 .6 119.9 .0 186.3 1.5 8.6 21.2 271.6 5.5
5 29.8 L0 12,8 .0 2.2 .0 7.8 .0 12.3 0 20.6 .0 19.1 .0 .0 15.5 3.1 7.4 95.9 2.3
6 28.8 .0 12.4 .0 .0 0 .0 .0 11.9 O 0 .0 1.6 .0 .0 18.9 3.0 4.4 129.5 .0
7 29.8 .0 12.8 .0 .0 .0 .0 0 12,3 .0 ia 0 24.4 .0 .0 i8.8 9.4 9.2 97.3 4.4
8 29.8 .0 12.8 0 .7 0 2.3 L0 12,3 .0 i4.2 .0 18.5 .0 10.7 3.5 9.5 7.7 80.5 5.7
9 28.8 .0, 12.4 N 9.4 .0 13.3 .0 11.9 .0 68.6 .0 51.3 .0 24.1 4.1 8.2 29.5 €69.5 238.7
10 29.8 .0 12.8 .0 9.1 .G 6.7 .G 12.3 .6 54.9 .00 16.1 0 15.3 9.3 9.8 10.5 83.1 a.3
11 28.8 0 12.4 0 1.9 .G 8.7 G 11,9 00 13.4 .0 6.8 0 .0 4.1 11.6 5.7 98.4 .2
12 29.86 .0 12,8 0 14.9 O 21,2 .0 12.3 .0 128.3 0 26.9 .0 137.3 - .3 5,7 1.5 48.2 10.3
ANNUAL 350,86 .0 150.5 .0 72,8 0 98.4 .0 145.2 .0 642.5 0 475.0 .0 761.3 7.6  92.0 119.0 780.2 91.7
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MONTHLY RAINFALL DEPTH AND RAINY DAYS OF KEY STATION
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TABLE 1.1

List of Bird in Gunung Inas
Foresl Reserve {Kedoh) and

Bintang Hijan Forest Reserve (Perak)

Macropygia nochall
Chalcophaps indica
Centropus béngalensis
GCaprimulgus macrurus
Merops leschenauiti
Rhyliceros undutalus
Anthracoceros convexus
Y8uceros rhinoceros
Rhinoptax vigil
Megalaima lineata
Megalaima chrysopogon
Megalaima mystacophanos
Megalaima franklinii
Catorharnphus fuliginosus
Hemipus picauls :
Pericrocolus divaricatus
Pericrocotus fammeus
Chloropsis cyanopogon
Cloropsis aurifrons
*Chioropsis cochinchinensis
Peynonolus alriceps
Peynonoctus melanicterus
Pcynonotus squamalus
Pcynonolus jocosus
Peynonotus fintaysoni
Criniger ochtaceus
Hypsipetes criniger
Hypsipetes melaccensis
Dicrurus aeneus

Qriolus chinensis

frena puella

Minta Strigula

Alcippe peracensis
Helerophasia picaocides
Copsychus malabaricus
Enicurus leschenaulti
Phyliopscopus ricketti
Ficeduta vestermanni
Cyornis rubeculoidas
Rhipidura albicollis
Hypothmis azurea
Terpsiphone paradisi
Motacilla cinerea
Aethopyga saturata
Aethopyga siparaja
Arachnothera fongirostra
Arachnothera flavigaster
Prionochilus maculatus
Prionochilus percussus

Blanus cagrulaus Black-shouldered Kile
Spitornis cheela Grosted Serpent-Eagle
Caloperdix oculea Fercunginous Wood Partridge
Arqusianus argus Great Argus

Barred Cuckoo-Dove
Green-vinged Pigeon/Emerald Dove
Lesser Coucal
Large-tailed Nightiar
Chestnut-headed Bee-ealer
Wreathed Horabill
Southern Pied Hombill
Rhinoceros Hornbill
Helmated Hornbill
Lineated Barbet
Gold-whiskered Barbet
Red-throated Barbet
Golden-throated Barbet
Brown Barbet ,
Bar-vinged Flycalcher-Shrike
Ashy Minivel

Scarlet Minivet

Lesser Green Leafird
Golden-fronted Leafbird
Blue-winged Leafoird
Black-headed Bulbul
Black-crested Butbul
Scaly-breasted Bulbul
Red-wiskered Bulbul
Red-whiskered Bu'bul
Ochraceus Bulbu!
Hairy-backed Buibul
Streaked Bu'bul

Bronzed Brongo
Black-naped Oriole

Asian Fairy-Bluebird
Chestnut-lailed Minta
Mountain Fuivetia
Long-tailed Sibia
White-rumped Shama
White-crowned Forklail
Sulfur-breasted Warbler
Litl'e Pied Flycatcher
Blue-throated Flycalcher
White-throated Fantail
Black-naped Monarch
Asian Paradise Flycatcher
Grey Waglail
Black-throated Sunbird
Crimson Sunbird

Little Spiderhunler
Spectacied Spiderhunter
Yellow-breasted Flowerpecker

Crimson-breasted Flower pecer

9

1
4
2
4
6
2
1
1
2
13
8

16
1
2
1
2
3
2
2
2
5
2
2

1

i

1

1
4
6
2
6
4
0
4
2
i
5
2
2
8
2
1
1
2
1
3
7
1
2
i
5
2
]
]
2
3

TABLE 1.2

List of Mammal, Primate and
Reptite in Gunng Inas Frest

- Reserve (Kedah) and Bintang Hijan
Forest Reserve (Perak)

 CCCECP 00O OEC0CEC00000000R0000000O00ROLROCWOOOORR A0S

Total

206 , 13

(Data Sourca : Department of Wild life)

Python rebculatics Python ) 1 0
Prosbytis crislata Sivered Leal-monkey 2 0
Presbytis melalophus Banded Leal-monkey 9 1
Macaca fascicylaris Long-lailed Macaque 11 0
Ratufa bicolor .. Black Giant Squirrel 2 0
Hystrix brachyra Malayan Porcupine 2 1
Trichys lipura Long-tailed Porcupine i 0
Aonyx cinerea Oriental Small-claved Ofter . 6 0
Panthera ligris corbetti Malayan Tiger 3 7
Elephans maximus maximus |Malayan Elephant 7 15
Tapirus indicus Taplr : 5 14
Dicerorhinus sumatrensis  |Lesser Two-horned Rhinoceros 0 7
Sus scrofa Wild Pig o 1 16
Muntiacus muntjak Barking Deer/indian Muntiac 7 4
Capricornis sumatraensis  |Serv 0 3
Total 57 68

(Data Source : Depaitment of Witd life)
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TABLE 13

INVENTORY of WILDLIFE in STATE of KEDAH (1993)

(1)

{Data Source : DWNP)

No. Scientific Malaysian Total District
Name Name Number
1 |Python reticulatis Ular Sawa 1 Bandar Baharu
2 |Varanus salvator Biawak Air 2 Baling
' 1 Bandar Baharu
4 [Kulim
6 Langkawi -
1 Padang Terap
1 Sk
1 Yan
3 YVaranus nebulosus Biawak Tikus 1 - Kulim
4 |Butorides striatus Pucong Keladi i Bandar Baharu
6 |Langkawi
5 lArdeota bacchus - |Pucong Cina 10 |B8andar Bahara
57 Kubang Pasu
6 jEgretla eulophotes Bangau Cina 7 Kubang Pasu
7 |Egrelta garzetta Bangau Kecil 26 |Baling
5 Kubang Pasu
: 12 |Kulim
8 |ixobrychus eurhythmus Pucong Gelam 2 Kubang Pasu
1 Yan
9 {ixobrychus cinnamomeus Pucong Bendang 2 Baling
2 Kuala Muda
2 Kubang Pasu
10 |Aviceda jerdoni Lang Baza 2 Kubang pasu
11 {Machaer hamphus alcinus Lang Matam 1 Langkawi
12 |Elanus cacruleus Lang Bahu Hitam 1 Baling
2 Bandar Baharu
1 Kuala Muda
5 Kubang Pasu
1 Langkawi
3 Pendang
13 {Haliastur indus jLang Merah 1 Kuala Muda
2 Kutim
9 Langkawi

TABLE L3 INVENTORY of WILDLIFE in STATE of KEDAH (1993) {217}
No. Scientific Malaysian Total District
Name Name Number
14 |Haliaeetus leucogaster Lang Siput 1 Kuala Muda
' 8 Langkawi
2 Padang Terap
15 [Spilornis cheela Lang Berjambul 1 Baling
1 Bandar Baharu
1 Kubang Pasu
2 Sik
16 Accipiter gularis Lang Sewah 1 Kota Kuala Muda
1 Kuala Muda
-2 Padang Terap
17 . |ictinaetus matayensis Lang Hitam 1 Padang Terap
18 |Spizaetus cirrhatus Lang Hindek 7 Sik
19 |Coturnix chinensis Pikau 1 Baling
20 . |Gallus gallus Ayam Hutan 2  |Kuala Muda
3 Padang Terap
4 Sik
21 jTurnix suscitator | Puyuh Tanah 2 Sik
22 |Rallus striatus Sintar 4 Yan
23i Amaurornis phoenicurus Ruak-Ruak 6 Bandar Baharu
: 1 Gurun
7 Kuala Muda
1 Kubang Pasu
1 Langkawi
2 Yan.
24 |Gallicrex cinerea Ayam-Ayam 3  |Kuala Muda
' ' 2 Kubang Pasu
25 |Tringa totanus Kedidi Kaki Merah i |Kuala Muda
26 |Tringa glareola Kedidi Kyu 30 [Kubang Pasu
27 lAcltitis hypolehéos Kedidi Pasir - 2  |Kota Star
: 11 [Yan
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TABLE 1> INVENTORY of WILDLIFE in STATE of KEDAH (1993) @

No. Sclentific Malaystan Total District . -
Name Name Number
28 "|Gallinago gallin396 Berkek Ekor Kapas 2 |Kuala Muda
29 |Sterna hirundo Gamar Siput 20 |Kuala Muda
30 |Sterna sumatrana Camar Topi Hitam 22  |Kuala Muda
31 [Sterna albifrons Camar Kecil 20  |Kubang Pasu
32 |Treron olax Punai Daun 5 Langkawi
- 5 (Sik
33 {Ducula aenea ~|Pergam besar 2 Baling
34 [Chalcophaps indica Punai Tanah 7 Baﬁng
5 . |Bandar Baharu;
3 Kulim
2 |Langkawi -
6 Sik
1 Yan
35 |Loriculus galgulus Bayan Kecil/Serindit 7 Baling
3 Kuala Muda
4 Sik '
36 |Cacomantis merulinus Sewah Mali Anak 2 Baling - :
: % Kubang Pasu -
a7 {Phaenicophacus chlorophaeus |Cenok Kerak 4 Baling '
38 [Phaenicophaeus curvirostris  [Cenok Birah 1 Kulim
39 |Centropus rectunguis But-But Besar 1 .|Bating
' 3 Kubang Pasu
40 [Centropus sinensis But-Bul Carik Anak 4 Baling
' - 1 Kuala Muda -
41 |Centropus bangalensis But-But Kecil 1 Baling
— 1 Kota Star
1 Kubang Pasu .
5  |Kulim _
2 {Padang Terap
3 [Yan

CTABLE 1.3 INVENTORY of WILDLIFE in STATE of KEDAH (1993} (4r7)
No. ~"Scentio ~Maiaysian Toul Oistrcl
_ . Name Name Number '
42 |otus bakkamonea - Hantu Reban 1 Kulim
‘ | 1 Sik _
43 |caprimulgus macrurus Tukang Kubur 1 |Kuala Muda
‘ ; : _ S 1 |Langkawi
44 - jAlcedo allhis Pekaka Git-Cit Keci! 4 Kubang Pasu
45 Pélargo'p's'_is capensis Pekaka Paruh Pendek 1 Kubang Pasu
46 |Halcyon s“myr'nensis: Pekaka Belukar 27 |Baling
‘ : 4  |Bandar Baharu
4 |Kuala Muda
n 15 |Kubang Pasu
8 Kulim
5 Padang Terap
6 {Pendang
4 Sik
5 Yan
47 [Halcyon clhloris Pekaka sungai 2 {Baling
I _ 1 Kota Star
3 Kuala Muda
48 [Merops phlippinus |Berek-Berek Carit Dada 2 Kubang Pasu
49 |Eurystomus orientalis Tiong Batu 2 |Padang Terap
50 Rhyﬁcéros undulatds Enggang Gunung 14  |Langkawi
; o ' 5 Padang Terap
2 Sik
51 |Antharacoceros convexus £nggang Kelingking 3 |Baling
' R ' 20 {Langkawi
8 Padang Terap
4 Sik
52 IBuceros fhinoceros% ‘|Enggang Lilin/Badak 2 Baling
; : 15  |Sik
53 |Rhinoptax vigil - Enggang Tebang Menlua 5 |Sik
54 |Psilopogon pyrolophus Takor Api 1 Sik
55 |Megalaima lineata Takor Kukup 1 Baling
56 |Megalaima chrysopogon Takor Jambang Emas 4 Baling
3 Kulim

1V - 4




TABLE 1.3 INVENTORY of WILDLIFE in STATE of KEDAH (1993) (517)
No. Scientific . . Malaysian Total District
Name _ Name Number
57 IDinopium javanense Belatok Pinang Muda 1 Baling
58 |Dinopium rafflesii Belatok Rimba 2 Sik
59 |Picoides canicapilius - Belatok Belacan 1 Baling
60 |Hirundo rustica Sualo Api 2 [Kuala Muda
‘ 1 Merbok -
61 Pericrocotus' Mas Belukar 18 |Langkawi
62 Aegithina _Iaﬁesnayei ‘ Kunyit Bukit 2 Kulim
: : i L.angkawi
2 Yan
63 |Pcynonotus Zeylanicus Barau-Barau 2 |Kulim -
64 (Pcynonotus étriceps : Merbah Siam 20  [Kulim
65 |Pcynonotus jocosus - Merbah TelingaQMerah 2 Baling _
' 4  [Kuala Muda
4 Kulim
66 |Pcynonotus finlaysoni |Merbah Luris Leher 11 - |Baling
2 Kuala Muda
3 Kubang Pasu
2 Kulim -
67 |Dicrururs remifer Cecawi Hamba Kera 2  |Langkawi
68 |Dicrurus paradiseus Cecawi Anting-Anting 2 Baling
6 Kuala Muda
: 8 Kulim
! _ 1 |Yan
69 |Oriolus chinensis Dendang Sel_ayang - 4 Baling
70 [Oriolus cruentus Dendang Mas 2 Kulim

TABLE I\ INVENTORY of WILDLIFE in STATE of KEDAH (1993) {(6/7)
No. ~ Scientific Malaysian Total District
Name Name Number
71 |Copsychus malabaricus Murai Rimba 1 Kubang Pasu
S . _ 1 |Kulim
5 Langkawi
72 |Enicurus leschenaulti Murai Cegar Belukar 2 Yan
73 |Gracuta religiosa Tiong Mas 3 |Baling
' ' : 15 |Langkawi
2 Padang Terap
3 Sik
74 Echinosorex gymnurus Tikus Ambang_ Bulan 1 Baling
75 [Pteropus vampyrus Keluang 20 |Sik
76 Presbytis cristata - |Lotong Kelabu 10 |Baling
: 40 |Kuala Muda
9 Kutim
19  |Langkawi
5 |Padang Terap
6 Sik
77 Presbylié; melalophus ‘{cenekarSenekalKekah 7 Kuala Muda
: . 5 .- |Kubang Pasu
78 |Macaca fascicutaris Kera 6 Bandar Baharu
- 109  |Kuala Muda
20  |Kulim
- 13 |Langkawi
79 {Macaca nemesirina Beruk 1 Kuata Muda
20 (Kulim
2 Sik
80 |Hylobates lar Ungka Tangan Putit/ 4 |Baling
: f Wak-Wak 2 Kubang Pasu
e 1 Kulim
1 Sik
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TABLE 1.3 INVENTORY of WILDLIFE in STATE of KEDAH (1993) (7/7)
No. Scientific Mataysian Total District
Name Name Number
81 |Hylobates agilis - Ungka Tangan Hitam/ 1 Baling
Wak-Wak
82 |Manis javanica Tenggiling/ Pengguling 3 Kulim
83 {Ratufa bicolor Kerawak Hitam 1 |Langkawi
1 Pendang
-2 ISk
1 " |Yan
84 |Callosciurus prevostii Tupai Gading 1 Kulim
85 |Petaurista petaurista Tupai T_erbang 4 |Padang Terap
- 86 Memerang 4 - kutim
18 . |Padang Terap
15 |Sik :
87 |Lutra sumalrana Memerang Hidung Berbulu 5  |Kuala Muda
88 |Lutra perspicillata Memerang Bulu Licin 3 Langkawi
89 |Paradoxurus hermaphroditus ' Musang Pulut -1 Kota Kuala Muda
-3 Kulim
1 . jLangkawi
90 [Herpectes auropunctatus Bambun Kecilf Cerpelai 1 |Pendang
91 |Elephas maximus maximus Gajah 4 Kulim
92 |Sus scrofa Babi Hutan 3 . [Kulim
_ 3 |Langkawi
- & |Padang Terap

_ ‘(Data Source : Department of Wildlife)
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TABLE 1.5 STATUS OF WILDLIFE

_(by JICA PKP Study in 1982)

item Specios Status
No.
1. | Common Wild Pig E
2. | Leaf Monkey E
3. | White-Handed Gibbon \Y
4. I Long-Tailed Porcupine R~
5. { Common Palm Civet E
6. | Malay Civet E
7. { Sambar Deer i F
8. | Barking Deer \Y
9. | Lesser Mouse Deer \
10.] Tiger E
11.| Leopard R
Note :
E : Endangered
V  : Vulnerable
R : Rare

10.

1.

12.

13.

14.

15.

16.

17

18.

i5.

20.

21.

22,

23.

TABLE 1.6 LIST OF WILDLIFE IN SIK DISTRICT (1/10)

(Data source : Report of Beris Dam)

Local Name

Wildlife Mannnal

Babi Hutan

‘Beruang

_Bemk

Cencka

Cipan

‘Gajah
"Hariman Dahan

‘Kelawar Ladam Bulu Kitat

Kelawar Ladam Hutan
Kelawar Ladam Kenarong
Kelawar Ladam Muka Kunin 2

Kelawar Ladam Bulat Lawas

Kelawar Muka Lekok
Kera

Kerawak Hilgm

-Kijang

' _Kuchin.g Balu

_ Landak Raya

" Lotong Bercelak/ Cengkong
 Memerang Bolu Licin

" Memerang Darat

Memerang Kecil

Mengkira

English Name

Wild Pig

Malayan Sum Bear
Pig-tailed Macaque
Banded Lea.f-monke.y
Tapir

Malayan Elephant
Clouded Leopard

Glossy Horseshoe DBat

Intenmediate Horseshoe Bat

Acuminate Horseshoe Bat‘
Trefoil Horseshoe Bat

Lawas Roundleaf Horsesﬁoe Bat
Hollow-faced Bat
Long-tailed Macaque

Black Giant Squirrel

Barking Deer

{eopard Cat

Malayan Porcupine

Dusky Leaf-monkey

Smooth Olter

Otter Civet

Oriental Small-clawed Otter

Yetlow-throated Otter
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24.
25.
26.
27,
28.
29,
30.
3.
12,
13.
14,
3.
36.
1.

38.

TABLE {6 LIST OF WILDLIFE IN SIK DISTRICT (2/10)

Wildlife Mammal {Continued)

Napuh

Pelanduk

Rusa Sambar
Seladang

Tenggalung

Tikus Belukar

Tikus Duri Hitam-pudar -
Tikus Duri Merah
Tikus Kendeng

Tupai Cerlch

Tupai Pinang

Tupai Tératak
Tupai-moncong Besar
Ungka Tangan Hitam

Ungka Tangan Putih

1arge Mou se-deer
Lesser Mose-deer
Sambar Deer
Scladang

Malay Civet.

Malaysian Wood-rat

}!rown Spiny Rat

Red Spiny.Rat
Pencil-taited Tree-mouse
Slender Squirrel
Plaintain Squircel
Grey-bellied Squ frrel
Common Treeshrew
Agile Gibbon

White-handed Gibbon

10,
11,
2.
13.
14.
i5.
16.
17.
18.
19,
20,
21.
22.

23.

TABLE 1.6 LIST OF WILDLIFE IN SIK DISTRICT (3/10)

1Nap

Wildlife Bird
Ayam Hutan
Ayam Pegar
Bangau Kendi
Barau-Barau
Bayan Kecil
Delatok Belacan
Belatok Berjalor
Belatok Gajah
Belatok Masi
Belatok Pinang Muda

elatok Punggoh
Belatok Ranum
Berek-Berek Carik Dada
Berek-Berek Jan geot Merah
Berek-Berek Senja
Berek-Berek Tadah Hujan
But-But Carik Anak
Cecawi Anting-Anling -
Cecawi Keladi
Cecawi Rajawali -
Cekup Artik
Cekup Rimba

Cekup Sampah’

English Name

Red Junglefowl

Crested Fireback

Catlle Egret

Straw-headed Bulbul
Blue-crowned Hanging Parrot
Grey-capped Woodpecker
Great Salty Woodpecker
White-bellied Woodpecker
Crimsdn:winged Woodpecker
Common Goldenback
Grey-and-Buff Woodpecker
Orange-backed Woodpecker
Blue-tailed Bee-eater
Red-bearded Bee-eater
Chesnut-headed Bee-eater
Blue-throated Bee-eater
Greater Coucal

Grealer Racket-tailed Drongo
Bronzed Drongo

Black Drongd

Arctic Warbler

Inornate Warbler

Great Reed Warbler
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24.
25.
26.
27,
28.
29.
30.
3l
32,
33,
34.
35,
36.
37
33.
39.
40.
41,
42.
43,
44.
45,
46.

47.

TABLE . 1.6 LIST OF WILDLIFE IN SIK DISTRICT (4/10)

Wildlife Bird (Conlinued)
Cenuk Birah

Cenok Kecil

Cenok Kerak

Cenok Perut Hitam
Ciak Amab

Baun Besar

Daun Kecil
Dendang Gajah
Dendang Selayang
Dendang Senja
Enggang Belukar
Enggang Galal Birah
Enggang Gunung
Enggang Jambul Putih
Enggang Kelingking
Enggang Lilin/ Badak
Enggang Papan
Enggang Tebang Mentua
Falko Rajawali
Gagak Anting-Anting
Gagak Kambing
Gagak Paruh Besar
Hantu Kuang Kuik

Kedidi Pasir

Chesnut-breast Matkoha .
Chesnut-bellied Malkoha
Raffle’s Malkoha
Black-bellicd Malkoha
Plain-backed Spasrow

Grealer Green Leafbird

Lesser Green Leafbird

Asian Fairy-Bluebird
Black-na.pecl Criole
Dark-throated Oriole
Bushy-crested Hombill
Black Horabill
Wreathed Hombili
White-crowned Hornbill
QOriental Pied Hombill
Rhinoceros Hornbiil
Great Hornbill
Helmeted Hombill
Black-thighed Falconet
Racket-1ailed treepie
Black Magpic
Large-billed Crow
Common Scoops-Owl

Common Sandpiper

48.
49.
50.
51.
52.
53.
54,
55.
56.
51.
58.
59.
60.
61.
62,
63.
64,
65.
696.
67.
68.
69.
70.

7l

TABLE LG LIST OF WILDLIFE IN SIK DISTRICT (§/10)

Wildlife Bird (Continued)
Kelicap Gunung

Kelicap Jantung

Kelicap Mayang Kelapa
Kelicap Rimba

Keticap Sepah Raja
Kuang raya

Kunyit Bukit

Lang Berjambul

Lang Hindek

Lang Hilam

Lang Kangok

Lang Kepala Kelabu

L.ang Malam

Lang Merzh

Lang Sewah

Lang Sikap

Lang Siput

Lang Tiram
Layang-LAyang Asia
Layang-Layang Jambul Kecil
Layang-Layang Kecil
Layang-Layang Perut Putih
Mas Belukar |

Mas Padang

Black-throated Sunbird

Littie Spiderhunter

Brown-throated Sunbird

Purple-naped Sunbird
Crimson Sunbird
Great Argus

Comimon lora

Crested Serpent-Eagle

Changeable Hawk-Eagle

Black Kite

Lesser Fish Eagle

Grey-headed Fish-Eagle

Bat Hawk

Brahminy Kite

Japanese Sparrowhawk

Crested Goshawk

While-bellied Sea Eagle

Osprey

Asian Palm-Swilt
Whiskered Treeswifl
Silver-rumped Swifk
White-bellied Swiftlet
Scarlet Minivet

Ashy Minivet

1IvV-13



12.

3.

74.

5.

76.

71,

78.

79.

80.

81.

82,

83.

84.

85.

86.

87.

8.

§9.

LD

91.

92.

93.

94,

95.

TABLE (.6 LIST OF WILDLIFE IN SIK DISTRICT (6/10)

Wildlife Bird (Continued)
Merbah Abu

Merbah Bulu Panjang Tengkok
Merbah Jambul Hitz;m
Merbah Kapur

Merbah Lorek Bukit
Merbah Luris Leher
Merbah Mata Merah
Merbah Mata Putih
Merbah Perut Kuning
Merbah Rengkong Kembang
Merbah Rengkong Putih
Merbah Sampah

Merbah Siam

Merbok Balam

Murai Belanda

Murai Cegar

Murai Kampung

Murai Rimba

Murai Siberia

Murai Siberia Kelabu
Pacat Bukit

Patuk Baldu

Pekaka Belukar

Pekaka Bintik-Bintik

Ashy Bulbul
Hairy-backed Bulbu}
Black-crested Bulbul
Yellow-vented Buibul
Sireaked Bulbul
Striped-throated Dulbul
_Red~eyed Bulbul
Cream-vented Buibul '
Yellow-bellied Bulbul
Puft-throated Bulbut -
White-throated Butbul
Grey-checked Bulbut
Black-headed Butbul
Biack-headed Bulbul
Orange-headed Thrush
Chestnut-naped Forktail
Magpie Robin -
White-ramped Shama
Siberian Blue Robin
Siberian Thrush

Banded Pitta’
Velvet-Tronted Nuthatch
White-threated Kingflisher

Dlue-eared Kingfisher

96.

97.

98.

99.

100.
101.
102,
103.
104.
105,
106.
107.
108.
109,
1190.
ill.
i1z,
13,
114,
115,
116,
il
113.

118.

TABLE 4.6 LIST OF WILDLIFE INSIK DISTRICT (7/10)

Wildlife Bird (Continued)
Pekaka Bukit

Pekaka Cit-Cit Kecil
Pekaka Kopiah Hitam
Pakaka Paruh Pendek
Pekaka Rimba
Pekaka Sungai
Perenjak Belukar
Perenjak.Bukil
Perenjak Padi
Perenjak Pisang
Perenjak Rimba
Perenjak Sainpah '
Pergam Besar

Pikau

Pipit Batu

Piﬁil ](uning.

Pipit Padi

Pipit Tanaﬁ

Pubhong Jawa
Puchdng.l(eladi
Puchong Merah
Punari Bakok

Punai Daun |

Punai Leng'guak'

Blue-banded Kingfisher
Common Kingfisher
Black-capped Kingfisher

Stork-bilted Kingfisher

Black-blacked Kingfisher

Collared Kingfisher
Dark-necked Tailorbird
Ashy Tailorbird
Yellow-bellied Prinia
Common Tailorbird
Rufous-tailed Tailorbird
Rufescent Prinia

Green Imperial Pigeon
Blue-breasted Quail
Grey Wagtail

Yellow Wagtail
White-bellied Munia
Richard’s Pipit

Javan Pond-Heron
Littie Heron

Yellow Bittern

Large Green Pigeon
Little Green Pigeon

Thick-billed Pigeon
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120.

12i.

122.

123.

124.

125.

¥26.

127.

128,

129,

130.

131.

132.

333,

134.

135.

136.

137.

138.

139,

140.

141.

142,

143,

TABLE 1.6 LIST OF WILDLIFE IN SIK DISTRICT (8/10)

Yildlife Bird {Continued)
Punai Tanzh

Rembah Batu

Rembah Kayu Besar
Rimba Bealor

Rimba Beimisai

Rimba Merbah Sampah
Rimba Pong-Pon_g
Rimba Sampah

Rimba Tua Besar
Rimba Tua Kecil .
Ruak-Ruak

Sanibar Asia

Sambar Belantara
Sambar Bukit

Sambar Ekor Panjang
Sambar Pacal

Sambar Paya

Sambar Rengkong Biru
Sambar Uban Hitam
Sepah Puteri Bukit
Sepah Puteri Merah
Sepah Puteri Raja
Sewah Gila

Sewah India

Emerald Dove

Black-winged Flycatcher-Shrike
Large Wood Shrike

Striped Tit-Babbler
Moustached Babbler
Chestnut-winged Babbler
Fluffy-backed Tit-Babbler
’Fermginous Babbler.

Rufous crowned Babbler
Scaly-crowned Babbler.
White-breasted Waterhen
Asian Brown Flycatcher
Brown-streaked F!ycalcher
Hill Blue Flycatcher

Asian Paradise Flycatcher
Grey-headed Flycatcher
Rufous-winged Flycatcher
Blue-throated Flycatcher
Black-naped Monarch
Orange-bellied Flowerpecker
Scarlet-backed Flowerpecker
Yellow-breasted Flowerpecker
Brush Cuckoo

Indian Cuckoo

144.
145.
146.
147.
148.
149.
150.
151.
152,
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.

1617,

TABLE & LIST OF WILDLIFE IN SIK DISTRICT (9/16)

Wildlife Bird (Continued)
Sewah Kapas -

Sewah kecil

Sewah Mati Anak
Sewah Rimba

Sewah Sawai

Sewah Tanzh

Siul Berjambul

Sualo Api

Sualo Batu .

Takau Hitam Kuning
Takau Rakit

Takau Selawil

Takor Bukit

Takor Dahan

Takor Gunung

Takor Jambang Emas
Takor Mahkota Kuning
Takor Raya

Tiong Batu

Tiong Gembala Kerbau
Tiong Hutan

Tiong Mas.

Tirjup Rimau

Tirjup Tanah

Pied Triller

Lesser Cuckoo-Shrike
Plaintive Cuckoo
Bar-bellied Cuckoo-Shrike
Drongo Cuckoo

Asian Emerald Cuckoo
Crested Wood Partridge
Barn Swallow

Pacific Swallow
Black-ang! -Yellow Droadbitl
Black-and-Red Bmadbill
Green Broadbill
Black-browed Barbet
Brown Barbet
Red-crowned Barbet
Gold-whiskered Barbet
Yellow-crowned Barbet
Red-throated Barbet
Dollarbird

Common Myna

Jungle Myna

Hilt Myna

Tiger Shrike

Brown Shrike

ivV-15




168.

169.

TABLE 1.6 LIST OF WILDLIFE IN SIK DISTRICT (10/19)

Wildlife Bird (Continued)
Tukang Kubur

Yuhina Perut Putih

Large-tailed Nightjar

White-bellied Yuhina

TABLE 1.7 Standard Statistical Classitication’

of Common Malaysian Freshwater Fishes

Divislon group of

spacles Local Nama English Name Scientific Name
FRESHWATER FISRES
Caips, Babols Tengas - Carp Acrossocheilus Hexagonoicpis
and othars Kap Kopala Besar Big HoadCarp Aristichths pobilis
: kan Mas Edible Gols Fish Crrassius suratus
Kap Lumnpur Mod Gap : Cirhirs molitorelia
Kap Rumpit Grass Cap Cleacpbaryngaden indeBus cyprinids
Tompéras Cap Cyclochelichthys apogoa
Lec Koh . Common Carp Cyprisus Cwpio
Selimang Balu Camp Epbalicocthynchos kalopterus
Sebaral | Camp Hampals macrolepidots
Kap Peral Silver Carp " Hypophthaluichthys motitris
Pucuk Pisang Carp/Bab Labiobarbus fascistus
Lomah Carp/Barty " Lebicbarbus ocelfefus
Jotawal River Gap Leptobarbus bocvenii
Jenkua Carp Morvhivs chrysophekadion
Kap Hitam - Black Cap - Mylopberyrgodon piceus
Sia Cap - Mystacoleuscus masginelus
Terbol Cap Osteochifus basseitis
takang Carp Oxygaster avomalura
Bulw Ayam : Carp Oxygaster spp. ‘
Temoleh, Temeban Glanl River Cap Probarbus Jotlicai
Putih, Tebal Sisek Common Barb Puatius binotatus
Tengalan Cap/Barb Puntius buls
Keral Kunyll - Cap/Barb . Puatius duruphand
_ Lampam Java Javanese Carp Puntius goplonolus
Bagoh Spannet Bab Puntiuslalerstigt
Lampam Sungai® River Carp Puntivs schwarelcldii
Susur Balang Raasbora Rusbora einthoveal
Seluang Two-spot Rasbora Resaboxr clegans
Kelah River Carp Tor tamboroides
Titaplas and Cichlids - Tiapia Tilapia Tilepia mossambica
Miscolianeous Puyu* Climbing Perch Anabas tectudines
lieshwaler fishes Tuna River Eol ' Anquiliz bicolor/A. nebulose
Kepala Timah White Spol Aplocheilss panchax
Lali-lali ' Loach Botis spp.
Keli* Freshwatar Calfish Clarias batrachuns/C. marceocephalus
Limbal Freshwaief Callish Clarias nievholi
Boha Swamp Eol Flute xlba
Temakang Kissing Gowraml Helostoma temminckif
Susoh Bals Loach flomaloplera spp.
Baung* Rivor Catlish Mystus gamurus
. Tonghy Lotah fliver Callish Mustus wyckii ‘
Belida* Featherback . Notopterus poloplerus
Kali* Gianl Geurami Osphronemus gocamy
Bujuk Snake Head © Ophicephatus focius
Toman Snake Head Ophicephajos micropeltes
Haruan' Snake Head Ophicephalus stristus
Ketutu® - Goby : Ouyeleotris manmaoratus
Lawang Rivor Gatlish Pangassivs micronemus
Patin' River Callish Pangassius pangassiug
Kepar, Palong Perch ' Pristiplepisfasciatus
Kelesa : Sderapages Scleropages formasus
Sepat Slam Snakeskin Gouramy Trichogasterpecforalis
Sepat Padi* Two-spol Gour?my | Trchogastertrichoplerus
. Tapah . Giant River Galfish Wallago spp.
CRUSTACEANS : ‘ .
Fioshwalor Udang Galah * Giant Freshwaler Maémtucbiummsm&agii
Crustaceans : prawn SR

" Common in 8g. Muda
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TABLE 1.8

TABLE 1.9 FOREST DATA OF STATE OF KEDAH
Description Kedah (ha) Penisular Malysia {ha)
1. Forested and Non-forested land
(1) Land Area 942,530 13,161,270
(2) Permanent Forest Eslate
. Existing 307,173 4,499,741
. Proposed 35,567 198,718
. Total 342,740 4,698,459
{3) Other Forested Area
. Stateland 868 667,146
" . Wildlife Reserve 0 658,403
. Total 8G8 1,325,549
{4) Tota!
. Forested 343,608 6,024,008
. Non-Forested 598,922 7,138,262
2. Permanent Forest Estate by Forest Type
(1) Forest
. Inland . 334,706 4,393,930
. Peat Swamp e 169,591
. Mangrove 8,034 88,038
. Total 342,740 4,698,459
3. Progress in Gazettement of Permanent
Forest Estate
(1) As At 1.1.19893 307,173 4,499,741
(2) Under Consideration of Exco 31,270 44,847
(3) Preliminary Notification 4,297 153,871
(4) Gazetted During the Year 0 0
(5) Excluded During the Year 0 0
(6) As at 31.12 1993 342,740 4,698,459
4. Forest Area opened for Logging
(1) Permanent Forest Estate 5168 47,970
(2) Stateland 274 107,368
(3) Others 0 13,760
(4) Tolal 5,402 169,088

LIST OF FOREST RESERVE
IN STATE OF KEDAH (1985)
District and Reserved Forest Proposed Rossived :
Nams of Forest Area (ha) Fc‘;r{:asl Area (ha) Tolal Area ha)
Daerah Kedah Utara
Ayer Hangat €05.00 £05.00
Bukit Kayu Hitam 252250 2,522.50
Bukit Malut 1.381.30 1,391.30
Bukit Perangin 13,095.90 13,096.90
Bukit Sawak 3,353.34 3,353.34
Bukit Tangga 3,359.01 3,359.01
Bukit Tampol 1,768.54 1,768.54
Chabar Bestar '8,826.91 8,826.91
Dayang Bunting 3,849.51 3,849.51
Gua Cerita 1,308.80 1,308.80
Kisap 2,558.52 2.558.52
Keoh Moi 0,447.72 9,447.72
Kuah 35.21 35.2%
Kubang Badak 419.27 419.27
Machinchang 5,130.64 5,130.64
Padang Terap 13,541.26 13,541.26
Padu 15,540.48 15,540.48
Pulau Langgun 655.61 655.61
Pulau Singa Basar 635.78 635.78
Putav Timun 856.75 856.75
Pulau Fuba 503.85 503.85
Gunong Raya 5,184.61 5,184.61
Solat PPanchor 1,359.79 1,359.79
Sungai Badak 2,.901.70 290470
Yanjung Dagu 764.07 764.07
Bukit Payung 1,187.79 1,187.79
Bk, Tiang Layar 32255 32255
Bukit Kachi 744.65 744.65
Bki. Genting lboi 5,369.98 6,369.98
Bukit Keramat 11,060.45 11,060.45
Bukil Kemunting 8,025.20 8,025.20
Bukit Kerogn - 390,94 390.94
Sub-lotal 99,617.07 28,101.56 127,718.63
Daereh Kedah Tengah
Bukil Enggang 7.844.71 - 7.844.71
Bukit Perak 12,342,862 - 12,342.62
Chebar Kecil 1,183.75 - 1,183.75
Gunong Jerai 8,676.35 8,676.36
Merbok §378.87 5,378.87
Rimba Teloi 22,928 91 22,928.91
Sungkop 2,318.03 - 1,092.69
Terenas 659175 1,092.69 7.684.44
Ulu Muda 55,706.95 1,359.39 57,066.34
Bukil Siong ] - 8,191.13 8,191.13
Sub-folal 122,971.95 10,643.2] 132,389.82
Dasrah Kedah Selatan 1052450 10,524.50
Gunong bongsu 38594.22 38,594.22
Gunang Inas 1,368.20 1.368.29
Bukit Relau 13,723.30 13,728.30
Rimba Tele 49,507.76 49,507.76
Ulu Muda 72.04 72.04
Kulim Catchment 80.94 80.94
Parit Buntar
Sub-otal 113,676.05 ’ . 113,876.05
Total 336,465.07 _ ©38,744.77 373,984.50

. (DataSource : Department of Forest)

(_To be Koﬂ{‘l'-’hvted. )
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Tab‘e- LA CConttmuned )

Table 1.4 (Contimued )

Moulding Mills

Desciription Kedah (ha) Penisular Malaysia (ha)
5. Number of Mills in selected Wood based
in Industries
(1) Sawmills
. Licensed 35 704
. Operation 29 592
(2) Plywoodeneer Mills
. Licensed 2 45
. Opetration 2 38
(3) Moulding Milis
. Licensed G 105
. Operation 0 60
6. Number of Workers Employed in the
Logging Industries and selected Wood
Based Induslies
(1) Logging "
. BP 900 9,392
. BBP 300 7,484
' . Total 1,200 16,876
(?) Sawmills '
.BP 267 -20,151
. BBP 223 13,196
. Tota! 490 33,347
(3) Plywood/Veneer Mills
.BP 151 12,509
. BBP 142 5,324
. Total 293 17,833
(4) Moulding Mills
.BP 0 2,480
. BBP 0 1,602
. Total 0 4,082
7. Consumption by Mills in the Wood based
Industry
(1) Consumption of Logs
. Sawmills 244,325 7,420,397
. PlywoodVeneer Mills 42,647 2,032,094
. Tota! 286,972 9,452 491
(2) Consumption of Sawntimber by
0 264,182

(To be (ontinued )

Description Kedah (ha) Penisular Malaysia (ha)
8. Production by Mills in the Wood Based
Induslry
(1) Sawmills
. Sawnlimber 131,487 4,927,518
{2) Plywood/Veneer Mills
. Piywood 14,326 1,004,001
. Veneer 5,664 340,996
. Blockboard 0 4,502
(3) Moulding Mitls
. Mouldings . 0 204,606
9. Log Production
(1) Species {m3) (m3)
. Balau 9,541 -
. Keranji 6,780 -
. Merbau 10,366 -
. Others 7,928 -
10
(1) Species
. Meranti Merah 76,037 -
. Meranti Putih 23,053 -
. Nyatoh 12,350 -
11. Forest Revenue and Expendilure (ha) (ha}
(1) Premium 30,138,197 180,611,102
(2) Royalty
. Sawlogs 5,860,281 98,526,847
. Other Forest Products 461,674 5,720,205
(3) Cess 1,107,413 26,290,193
(4) Other Sources 0 40,703,158
{5) Total 37,567,465 351,851,505
12. Expenditure
{1) Operating Expendilure {(RM)
. Emolument 3,524,213 50,956,275
. Survices and Supplies 190,642 13,332,414
.Assets 477,691 8,877,023
. Transfer Allowance - 0 591
. Others 0 1,325,583
. Total _ 4,192,746 74,561,886
(2) Development Expendilure - 4,369,491 53,514,796
(3) Total Expenditlure 8,562,237 128,076,682

Dafa Srence t 1913 Amnas Repert bapartment of, ForesU
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TABLE 2.1  Water Quality Classfication and Proposed Interim _ _ . |
National Water Quality Standards for Malaysia (DOE) (1) Table 2.1 Water Quality Classfication and Proposed Interim

National Water Quality Standards for Malaysia (DOE) (2)
Ammoniacat Nirogen X o3 03 0.9 2.7 2.7
80D (mg/) | i 8 3 6 12 12 8 {mof) 1 3.4 0.75
CoD (mgh) 10 25 25 - 50 100 100 Cl((mg i) : : o 200 ) 79
DO(mgN) 7 5—7 5-8l 35 3 1 . Gi2 mg/i) 1 . 0.022 :
Colour (TUC) | 15.00|  150.00 150 - -l . : N {0.058) E
Elect. Conductivity {umhosicm)** 1000 1000} 4 - 6000 . F (maf) A . \ - 1 ;
Floatables _ - Nvp AN NV . . - ; T {11) E
Odour NOO NOO NOO S I NO3/NO2 (mg) U /< . 0.028 5] L
Salinity (%) ** , 0.5 1 1 - 2 R ' (0.37) s
Taste NOT NOF NOT¥ 1 - - : P (mgf) A 0.1 010 '
Tolal Dissolved Solids (mgh) 500 1000 - . 4000, . . - Sitica (mg/) L 50 NR - A
Tolal Suspended Solids {mgA) 25 50 50 150 300 300 S04 (mg/) 200 . . 8
Tomporaturs (C) Noimal 2 o RNomnal2) : . S (mof) L 0.05{ 0.001 |1 o
Tourbldity (NTU) 5 50 50 - R - - 02 (mgh) £ 1B ) ) v
Faega! Colform - 10 100 400] © 5000 5000 Gross (8q)) v ot . i £
(counts/ 100 mi) : {20000)@| {20000)@| ' : Gross (84q)) E 1
Total Colform (counts/100 mi) {00 5000 50001 5000 5000 5000 Ra-:226 (eq) L 409 . ) v
Al {mgh) _ - - - 0.056 0.5 : Sr-90 (Bq)) s +0.4 : - -
As (mg/) 0.05 0.045 0.1 CCE {ugf) s00| - N )
(044) | MBAS/BAS (ugh) 500 _ 200
Ba (mgh) L1 . - O&G {Mineral) {mgh) : N 40; NF NL
Cd {mg/) 0.005| - 0.001 0.0 , 0&G {Emulsified adible } (ugh) 7000; NF NL
, - (0.011") v PGB (mg4) | o 0.1 0.044
Cr {IV) (mg/) . 005 0.054 0.4 | , : : . 6.
| (1.45) Phonol {ugh) - | A 1] - NR . NR NR
Cr (il1} (mg#) . . : ; S {9500)
N (2.53) L Aldri/ E 0.02 0.008
Cu (mg#) A 1.00 0.01 02 E Dieldrin (v} N (0.2}
T {0.012') v f T 0.13
Hardnass (l’l'gﬁ) U 100 - £ ‘ 8HC (Ugﬂ) 200 (gg)
Ca (mgA) R - y . L Chlordane {ugA) 0.08 (2.2}
Mg (mg#) A 0.05 : : |1 S Cu (mgf) , 0.004
Na (mg) L - NR || 3ISAR t-DDT {ugh) 0.1 (1)
K {mg#) . . . A Endosut fan (ugh) 10 .
- Fa (mgA) L 0.3 1.00 1 {Leal} 8 : (0.01)
E 5{Others)} O Heplachlol/ A 005 0.06
E (0.014°) -l E Lindane (ugh} s 2 0.38 NR NR
Mn (mgh) L 0.1 0.4 0.2 £ NR {2.9)
“ Hg (mah) S 0.001 ) 0.0001 0.002 2'4_0 (Ugﬂ) N 70 (450}
. . {0.004) 2,4, 5T (ugh) T 10 (160)
Ni (mg#) : 005} - j N 0.2 2, 4, 5-TP (ugh) 4 (850)
: : . {099 Paraquat (ugh 10 (1800)
Se {mg/) _ 0.01 - 0.037 0.02} : _ ' _
. ' {0.25) ' '
Ag (mgh) ' 0.05 - .
‘ . {0.0002)
Sn (mg/l} NR ' 0.05
U {(mg/) N -
Zn (mgh) 5 . 2 ‘
_ (0.35) {Conlinued...)

(COntiﬁu ed..)
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Table 2.1 Water Quality Classifications and Proposed Interim
National Water Quality Standards for Malaysia (DOE) (3)

Conservation of nalural envirenmenl Water Supply | - practically no freatment

CLASS! ars .
nacessary Fishary | - very sensilive eguartic specles
CLASS A Water Supply Il - conventional treatment required Fishery Il - sensitive aquatic
specios
CLASS D ! Racreational use with body contact
CLASS I : Water Supply Il - oxtensive trealment required Fishery Il - common, of
*  economic value, and toleran! spacles Liveslock diinking
CLASSIV @ [{migation
CLASSY © Noneoftheabove

NV - No Visible floatable materials or debris
NOO - No. Objectionable odour '
"NOT - No Objectionable tasta
** . Related Parameters, only one recommendod for use
@ - Maximumnotto bo excéedad
NR - No Recommendation
* - Alhardness 50 mg/1 CaCo3
# - 24-hraverage and maximum (bracketed) concentrations are shown
NF - Free fromvisible {ifm, sheen, discoloration and deposits '
NL - Frea from visiblo layer, discoloration and deposits
# - 24-hr average and maximum (brackeled) concentralion are shown

TABLE 2.2

- Recommended Raw Water Quality Criteria and
Frequency of Monitoring (JBA/DOH) (1)

v-21

Yotat Coliform 5000 W M M WHO1
Turbldity 1000 w M M WHO?2
Colour 300 W M M WHO1
pH 55-90 - w M M MAL
Total Dissolved Solids 1500 M Y4 Y4 WHO1
CCE 05 M Yi4 Y14 WHOY
Biological Oxygen Demand 6 M Y/4 Y4 WHO1
Chemical Oxygen Demand 10 M Yi4 Yi4 WHO1
Chloride ' 250 M Y4 Yi4 MAL
Anionic Detergent MBAS 1.0 M Y14 Y4 WHO1
Ammionla (as N) 0.5 M Y4 Y4 WHO!1
Nilrate {as N) 10 M Yi4 Y4 MAL
Total Nitrogen N (-NO3) L 1.0 M Yi4 Y74 WHO1
Iron [as Fe) 1.0 M Yi4 Yi4 WHO1
Fluoride 1.5 M Yi4 Yi4 WHO1
Hardness 500 M Y4 Yi4 MAL
Mercury 0.061 Yi4 Y4 Yi4 MAL
Cadmium 0.005 Y4 Y4 Y4 MAL
Selenlum 0.01 Yi4 Y4 Y4 WHO1
Arsenic 0.05 Y/4 Yi4 Yi4 WHO1
Cyanlde 0.1 ¥4 Yi4 Yid MAL
Lead 0.4 Y14 Yi4 Yt4 MAE
Ch=romiu_m 0.05 Y14 Y14 Y4 WHO1
Silver 0.05 Yi4 Yi4 Yi4 MAL
Copper - .0 Yi4 Yi4 Y/4 - MAL
Manganese 0.2 Yi4 Y4 Y4 MAL
Magnesium 150 Yi4 Yid Y14 MAL
Sodum 200 Y14 ¥4 Y14 MAL
Zinc 15 Yi4 ¥4 Y4 WiHO1
Su'phate 400 Yr4 Y4 Y4 WHO1'
Mineral Ol 0.3 Yi4 Yi4 Yi4 MAL
Phenol 0.002 Yi4 Yi4 Yi4 WHO1
{Continued) .



Table 2.2 . Recommended Raw Water Quality Criteria and

Frequency of Monitoting (JBA/DOH) (2)

Column | Column I} Column il
Parameter Acceplable Frequency 1o be monitored Surface of
Value Direct ‘ '
Surdace | Ground Imping” Relerence
Biocides : Tolatl 0.1 Yi4 Y4 YI4 MAL
Omganechiorine Pesticides : _
Alddin/Dieldrin 0.00003 Yi4 Yi4 Yi4 MAL
Chilordane 0.0003 Yia Yi4 Yi4 MAL
ODT 0.001 Yi4 Yi4 Yi4 MAL
Heplachlor & Heptachlor Epoxide 0.0001 Yia Y4 Y/4 MAL
Hexachlorobanzena 0.00001 Yi4A Y4 Y4 MAL
Lindane 0.003 Yi4 Yi4 Y14 MAL
Methoxychlor 0.03 Yi4 Yi4 Y4 MAL
Harbicides :
2.4-D 0.1 Y14 Y4 Yi4 - MAL
Radioactivity :
Gross o 0.1 Y Y Y MAL
Gross 1.0 Y Y Y - MAL

w

M

Yid

Y
WHO1
WHO2
MAL

NOTE:

Indicales Paramsters to be monitored at least once a week

Indicates parameters to be monitored at least once a month

indicates parametars fo be monitored at least once in 3 months

indicales paramatlers to be monitored al leasl onca a year

Refers 1o who Intornational standards for drinking water 1963

Refers to who guidalines for drinking water quality vol, 1 & 2 1984

flefers to values adapled for Mafayslan conditions

Coliaction of samples of both raw and lrealed walar {or
examination lor loxic subslances should be carrled oul

mora frequency if values above the acceplable values

ara known 1o be present in the source of supply, or

* where such potential pollution exlsls,

TABLE 23 Standard for Sewage and Industrial
Effluents (JBA/DOH)
. Standard *
Parameter Unit
' A B
(1) (2) {3) (4)
1 Tomporature ‘C 40 40
2 PHVahe — 6.0-90 55-9.0
3 BDSs at 20°C mgA 20 50.00
4 COD mgA 50 100
5 Suspendod Solids mgA 50 100
6 Morcury mad 0.005 0.05
7 Cadmlum mgA 0.01 002
8 Chiomium Hexavalant moh 0.05 0.05
g9 Arsenlc mgh 0.05 .10
10 Cyanlds mg/ 0.05 ‘0.0
11 Lead mgh 0.10 0.50
12 Chromium, Trivalant mgh 0.20 1.0
13 Coppeor mgh 0.20 1.0
14 Manganese mgh 0.20 1.0
15 Nickel mg# 0.20 1.0
16 Tin mgh 0.20 . 1.0
17 Zinc mg/i 1.0 1.0
18 Boren mg/l 1.0 4.0
19 Iron (Fe) mgfl 1.0 5.0
20 Phenot mgA 0.001 1.0
21 Frea Chlorine mgA 1.00 20
22 Sulphids maA 0.50 0.50
23 Oit and Grease mgA Not dsleclable 10.00

A
B:

Discharge upstream of waler supply sources

Dischargo downstroam of waler supply sourcos
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TABLE 2.5 DOE Water Quality Criteria for Malaysia
(Classification of Malaysian Rivers 1994) (1/5)

TABLE 24  E1 Standard of Water Qualily for Padi Cultivation

{MADA) ' . ' Domestic Aquatic Life

: Livestock R i
Parameter Water Supply Avg. (max.) v C ecrealion

ftem . Standard Values :
. INORGANIC (mg/L)
Alkalinity »20
Ci Chioride Under 80ppm Ammonla total (as N) 0.1 0.2
pH Concenlration of hydrogen ion 860 75 fres (as NH) 0.02
. Aluminum 0.056
CcoD Chemlc-al Oxyg en dema.nd Under 6ppm Arsaric 0.04 0.045 (0.44) 05
S8 Inorganic suspended solid Under 100ppm Barium 5
DO Dissolved oxygen Over Sppm Bicarbonate -
TN Total nitrogen Under ippm Boron 04 3.4
E£C Eleciric conductivity Under 0.3 nvem (mifimhofcm) Cadmium 0.005 0.0007 (0.011") 0.02
(300 gmho 7 cm) Calcium o
As Arsenic Under 0.05ppm Carbc?n Dioxide -
. Chloride 200
Zn Zinc Under 0.5ppm Chiatine (PRH 1 ' 0.0022
Cu Copper Under 0.02ppm Chromium (V) 0.05 0.054 {1.45)
Fe Iron Under 1ppm Chromium {{{) (2.53)
Salinity Under 2% Cyanide 0.2 0.0023 (0.058)
E Flouride Under 1% Copper 1 0.008 {0.012") 2
. Fluoride H (1)
Hardnsss 100
lon 0.1 1
Lead 0.05 0.0013 (6.004") 05
Manganese 0.05 0.1
Magnestium -
5 Mercury 0.001 0.0001(0.004) 0.003
> Nitratel 7 -
Nitrites _ 3 0.028 (0.37)
Nitrogen Kjoldahl (as N} - .
" Nickel 0018 {0.9") '
Phosphate {as P} 01 04
Potassium '
Selenium 0.04 0.037 (0.25) 0.05
Silver 0.05 {0.0002)
Silica, Reactive 50 -
Sulphate 200
Sulphide 0.05 - 0.0001
Uranyl lon -
Zino s {0.35") 20
Tin 0.05
* At hardnoss 50mg/l. CaCO3
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Table 2%  DOE Water Quality Criteria for Malaysia ‘Table 2.5  DOE Water Quality Criteria for Malaysia
o (Classification of Malaysian Rivers 1894} (2/5} {Classification of Malaysian Rivers 1994) (3/5)
Parameter wgf;‘gf;::y gﬁ;a;ﬁgﬁ Livestock - Recreation : ' Parameter wgfg;::;;w gg;akr'cn;f‘)’ Livestock Recreation
| , RADICACTIVITY
Aluminium 0.5 05105 20 . Gross-Alpha 0.1 BgL . -
Assonic ol 2 - 2 Gross-Beta 1Bl . . .
Berylium 0.1 - . 05 Radium-226 <0.1 BgL . - .
Bicarbonate 142 14210355 >355 - Skontium-90 <1 BglL - - .
Boron 0.75 075102 >2 - ' .
_ ORGANIC{ nG/L)
Cadmiurn o.M - - 0.05 General
Chloride 7.9 7910 477 >477 . CCE . . .
Chromium 0.4 - . i MBAS/BAS 500 200 . 500
Cobalt (sandy) 0.05 . . q O&G {mineral) nb e nd
Cobalt (normal) 1 - - 5 Q&G (emulsifiededible) nb nc - nd
PCB 0.03 0.044 (6.1) - -
Conductivity (in mmhos/em) 0.75 0.7510 3 >3 - Phanol 1 {9900) . ne
Coper 0.2 - - 5
Fascal colilorm # [in counts/{00mL) 1000 (4000)@ - - . OrganochlorinePesticides
Fluoride 1 - - 15 © - AldricyDieldrin 0.02 0.003 {0.2) 0.09 -
lron (feaf) 1 - . q BHC 2 0.13 (9.9} 0.8 .
. Chlordane 0.08 0.02 (2.2} 0.3 -
tron (others) 5 . . e 1DDT 0.4 0.004 (1) 03 .
Lead 5 . 0 Endosutfan 10 (0.01) 12
Lithium {citrus) 0.4 . - q . _ Endrin 0.06 0.014 (0.25) 0.09 -
Lighium (others) 25 - - . q HeptachlorEpoxida 0.05 0.06 (0.91) 0.06 -
Manganesa 02 - 10 Lindane 2 - 028 (2.9} 0.6 -
Mathoxychlor 100 0.05 (0.45) 18
Mercury 0.002 . . . q Toxaphsna 0.3 {1.4) 1.5 .
Malybdenum 0.01 - 005 )
Nitrate + Nitrite {as N) 5 51030 >30 - OrganophosphorusPesticides
Nickel 02 - - qQ Malathion 100 (0.32) -
oH 45019 45109 45109 . ‘ Parathion 20 (0.44) .
Parathion-mathy 1 6 {3.7) - -
Selenivm - 0.02 . - q . ’
Sodium 3 SAR 3to9 >9 : . CarbamatePesticides
Total Dissolved Solids 480 48010 1920 >1920 e o Carbary | 60 {2.9} - -
Vanadium 0.1 - . ' Carbofuran 10 {0.01} -
Zine 2 . 10 Propoxur 800 (8.9) -

# =200 {goometric mean) for crops ealentaw

q = qv normal

@= Maximum nol 1o be exceaded

na no objactionabla odor

ne Free from visible layar, discoloration and depasits

nd No visibla fitm, discoloration or doposit; no objsctionable odor

IvV-24
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Table 2.5

DOE Water Quality Criteria for Malaysia

(Classificalion of Malaysian Rivers 1994) {4/5)

Parame;er W{:f::gz:::’ly g&;akﬁ];f? lLivestock Recréation
Chlorophenols

Chlorophenols 0.1 {2200) n2

2.4-Dichiorophenon 03 {3400) - n2

Dichlorephenols 0.04-05 23 -84 - n2

Trichlorophenols 1-2 (2500) - n2

Telrachlorophenols 1 (18} n2

PcP 30 (60) -
PHYSICAL

Coloud (TCU) - - -

Dissolved Oxygen 7 (daily mean) -

{mg/L) "2 {daily min.)

Electrical Conductivity - -

pH 65-9.0 -

Total Dissolved Solids - - -

Suspended Solids - - - -

Flgalables Absent - Absent

Taste & Odor n2 . n2

Temperalure - -

Turbidity (NTU) 1 -

Salinity - -
QTHERS

BOD (mg/L} 1 - . .

COD (mgil) i0 .
MICROBIOLOGICAL (counisf100mL)

Feacal coliform 0 - - 200

Total coliform 0

n2 Frea from objeclionable taste and odor

** Geomelric mean

Table 25 DOE Water Quality Criteria for Malaysia
(Classilication of Mataysian Rivers 1994) (5/5)
Parameter Dom;:)u;;' ater Qegazﬁ;;!‘; Livestock Recrealion

Horbicides

2,40 70 {450)

24,57 10 {160)

2,4,5-TP (850)

Paraquat {1800)
Otherinsecticides

Acephata 120

Aldicarb 7

Azinphos-methyl 10 -

Carbophencthion 1 -

Chlorlenvinphos 10 - -

Chlorpyrifos 6 -

Diazinon 10 -

Dichlorvos 20 .

Dimethoate 100 - - -

Gisulioton 10

Ethion 30

Fanchlotphon €0

Fenitrothlen 30. -

{ensulfothion 10

Fenthlon 3 -
~ Mothamidophos 10

Methidathion 30

Methomyl 60

Movinphos 9

Monochrolophos 3

Omethoate

Phorate 0.6

Piimiphos-mathyl €0

Temephos "300 -

Trichlotfon 30
OtherHerbicidas

Alachlor 10

Asvlam 300 -

Atrazine 100

Bromacil 70

MCPA 7 .

Picloram 1000

Thiobencarb 50 .

Trifluratin 500

2,3,7,8-TCDD 0.00002 -
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TABLE 2.6 DOE Inlerim National Water Quality Standards for Malaysia{1/3}

NH3-N {mg/L} 01 03 0.3 0.9 27 >2.7
BOD (mg/L) t 3 3 6 12 »12
CCD {mg/L) 10 25 25 50 100 >100
DO {mgl) 7 5-7 5-7 35 <3 <l
pH ' 6.5-8.5 G- 59 59 5-¢ -
Colour (TCU) 15 150 150.00 - - -
Elect.Cond.* { pohmsicm) 250 500 - - - .
Floatables N N N . . -
Odour N N N . . -
Salinity* 05 1 - - - -
Taste N N N - . -
TotalDiss. Solid*  {mg/) 500 1000 - - - -
Total Susp. Solids  {mgi) 25 . 50 50 150 300 >300
Ternperature {’C) Nommal 2 -Jormal 2 . -
Turbidity {NTU) 5 50 50 - -
F.Colif.** {counts/100mL) 10 100 400300 {2000)#  (2000)# -
Tot.Colif. {counts/i00mL) 100 1000 1000 50000 50000  >50000
N = No visiole lloatable materials/debris, or objectionabla odour, or objectionable taste.
* = Relatad parameters, only one recommended for use
** = Gecmolric mean
# = Maximum nol to be exceeded
Class Uses
{ Conservalion of natural environment
Waler supply | - practically no trealment nocessary (except by distafection or boiling only)
Fishery | - very sensitive agualic spacles
A Waler supply Il - convanlional treatment required
Fishery I - sensitive aquatic specles
Recreational use with body contact
g Waler supply lll - extansive treatment required
Fishery HI- common, of economic value, and tolerant specles
Livestock Drinking '
v lirigation
v None of the abova

{Continued ...}

Table 26 DOE Interim National Water Quality Standards for Malaysia{2/3)

A

As

Ba

Ccd
Cr(Iv)
Cr (i)
Cu
RHardness
Ca

Mg

tNa

K

fe

3 CELEZeeFE S

o W

az
CN

F
NO2
No3
P
Sllica
504
S
co2

Gross-a
Gross- 8
Ra-226
Sr-90

(mgh)
{mgn)
{mgh.)
{mgA.)
{mgA.)
{(mgn)
{mgA)
{mgn )
{mgh)
(mgA)
(mgi}
(mgh.}
(mah) -

{mgn}
{mgh)
{mgh)
{mgi)
{mgAL}
{moA}
{mgA}
{mgi)
{mgiL)

{mai)
(mgh)
(mgA)
{mgi}
{mgAl}
(mgh)
{mgh}
(mgh)
{mgA.)
{mgh.)
{mgn.)
{mgh)

{BaA)
(Bar)
{BaA)
(BaA)

iN.L. = Naiural Levels

NE.
NL.
N.L.
N.L.
CNL
NL.
N.L.
NA
N.L.
N.L.
Ni.
NL.
CNL

N.L.
NL.
- NL
NL
N.L.
NL.
NL.
NL.
NL

NL.
N.L.
N.L.
N.L.
N.L.
N.L
N.L
N.L.
NL,
N.L.
N.L.
N.L.

N.L.
N.L
N.L.
Ni.

0.05
04
0.001
0.05
0.01
0.05

200

0.02
1.5
0.4

0.2
50
250
0.05

0.1

<0.1

<t .

* u At hardness 50 mgi CaCO3

" « Maximum funbracketed) and 24-hr. avorage (bracketed) concentrations

(0.08)

0.4 {0.05)
0.01*(0.001)
1.4(0.05)
25

0.02*{0.01)
0.1
0.004({0.0001)
0.9*
0.25(0.04)
0.0002

0.004

0.4*.

{3.4)
-{0.02)
0.06 (0.02)
10
0.4(0.03)
0.1

-{0.001)

05

0.1

0.01
c.1
0.2

3 5AR

1 fleaf)

5(hous)
5

0.002
02
0.02

-2

Level above IV
Levet above IV

~ Levol abova IV

Levol abova IV
Level above IV
Level above |V
Level above IV
Leval above IV
Level above IV
Level above IV
Lovel above IV
Leval above IV
Lave! above IV

Level above IV
Level abova iV
Level abova IV
Level above IV
tovel above IV
Lovel above IV
Lovel above IV
Level above IV
Lovel abova IV

Level above IV
Lovel above IV
Levol abave IV
Leval above IV
Level abave IV
Lavel above IV
Level above IV
Level above IV
Leve! above IV
Lavel above IV
Level above IV
Level above IV

Level above IV
Level above IV
Level above IV
Level above 1V
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Table 26 DOE Interim National Water Quality Standards {or Malaysia(3/3) TA
. : s BLE 2.7

WATER QUALITY STANDARDS AND RIVER CLASSIFICATION

CCE (#fgh) NLOA 500 . . i
MBAS/BAS {#/igh) NLOA 500 5000 {200) - . _
0&G (mineral) (#/gh) NLOA 40: N N . i ‘Thé six classes of giver use classification are defined as follows :
0&G(emulsifiedadible) {u/ign) NLOA 7000; N - - - : ‘CLASS ' USES
PCB (#fgl) NLOA 0.1 6 (0.05) . . . :
Phenol {uigl) NLOA 10 - . . 1 : Conservation of natural environment
Aldrin/Dietdrin (i) NLOA 0.02 0.2{0.0%) ] . | 7 Water supply 1 - practically no treatment necessary
BHC {pfg} NLOA 2 9(0.1) - - Fishery I - very sensitive aquatic species
Chlordane (/o) NLOA 0.08 2(0.02) - - : : :
+-DOT (pfg}y HNLOA 0.1 1{0.01)} - -
Endosuifan . {nigh}) NLOA 10 ) T _ B - 1A Water supply i - conventional treatment required
Heptachlor/Epoxide  {ufgl} NLOA 0.05 0.9 {0.6} - - '
Lindane {uighl) NLOA 2 3(0.4) - . Fishery Il - sensitive aquatic species
2,4-D (i) NLOA -0 450 . ] Ing Recreauon_al use with body contact
2,4,5-T {pio) NLOA 10 160 - - . Fishery 1l - sensitive aquatic species
2,4,5-Tp {x/gl) HNLOA 4 850 - - '
Paraquat (kfgl} NLOA 10 1800 - .
1l : Water supply III - extensive treatment required
N.L.O.A = Nat Levals or Absent o Fishery I1L - common and tolerant species

N. = Froe from vishble 1im, sheen, discoloration and deposits

; : Livestock drinkin
" = Maximum (unbrackelad) and 24-hr. average (brackeled) concentrations :

v [rrigation

v None of the above
Class I represents water bodies of excellent quality. Standards are set for the conservation of natural
environment in its undisturbed states. Water bodies such as those in the national park area, fountain-heads,

and in the highlands and uninhabited areas come under this calegory meet the most stringent requirements

for human health and aquatic proteciion.
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T. 2.7 (2)

Class HA represents water bodies of good water quality. Most existing raw water supply sources come
under this category. Class HA standards are set on the basis of the criteria developed for the protection of
human health and sensitive aquatic species known to exist in these wateis. In practice, no body-conlact
activity is allowed in these waters for the prevention of transmission of probable human pathogens. There
is a need to introduce another class for water bodies not used for water supply but of simitar quality level
which may be referred to as Class JIB. The determination of Class 1B standards is based on criteria for

recteational use and protection of sensitive aquatic species.

Class 1l is defined with the primary objective of protecting common and moderately toleran! aquatic
species of economic value. Water under this classification may be used for waler supply with extensive/

advanced treatment. This class of water is also defined to suit livestock drinking needs.

Class 1V defines water quality required for major agriculture irrigation activities which may not cover

minor applications to sensitive crops.
Class V represents other watets which do not meet any of the above uses.

In detenminiog the water quality requirements of each of these classes, the list of parameters which has
becn considered for criteria development are divided into two major groups according to the c_oncepis
introduced above. The primary group are the general parameters which include temp, pii, DO, BOD, S5,
AN, microbiclogical, and aesthetic parameters which determine the general water quality and this is used

as the basic for classification according to the saprobic syslem.

The second group are the many chemical parameters which have been identified in the aguatic

environmenl. The list is expanding, especially for organic chemicals.

T. 2.1 C3)

The different classes of standards may have different trends in quantifying these parameters according the
effects on the various beneficial uses. INWQS are to be recommended for selected chemicals which are
relevant to the local environment and essential to protect the designated uses under the proposed

classification system. Standards values recommended should be compatible with the criteria developed.
The six classes of INWQS were derived from the recommended water quality criteria as follows :

General primary parameters

Standards for the six classes defined are determincd basically according to the saprobic system of
classification, taking into account the general ambient conditions. Criteria developed for the various uses
form the basis of arriving at the various ranges of standard value recommended as shown in the Table DOE
Interim National Watet Quality Standards for Malaysia (Table Al1.2, Appendix 1.2)

Chemical parameters

Important inorganic and organic chemicals are identified for standards setting in each of the six classes
from the list of parameters of which criteria have been developed. For parameters considered toxic, the
criteria derived should be adopied as standards unless site specific effects can be proven. Aesthetic
parameters may be adjusted based on an economic impact analysis. Standards values are derived according
1o the procedures described below :

Class  Standards

1. Criteria derived based on human health protection are adopted.

IV - 28



T. 2.7 (&}

The adopted values are reviewed with respect to the general natural concentzations of water stringent
than the adopted values may be set for purpose of conservation of the existing high level of natural
purity attainable This provision ensures that derived standards would adequately protect naturally

present aquatic habitats of the most sensitive type.

The derived standards are then compared with the analytical detection limits. A namrative standard ‘not

deteciable’ shall be adopted if the derived value is lower than the analytical detection limits.

Class lIA Standards

Criteria derived based on human health and aquatic life protection are adopted.

The adopted value are reviewed with respect to the general water qualily of present and potential water
sources for water supply throughout Malaysia, If existing levels are generally well betow the adoptcd

value, the latter will be chosen as the standards without consideration of treatrnent capability.

If not, removal efficiency of the contaminants by conventional waler (reatment processes will be
assessed to detennine the maximum concentrations acceplable. These concentrations are then adopted

as standards.

These standards are then reviewed with respect to the requirements of sensilive aquatic species known

(o be present in these waters.

Class 1iB Standards

L.

2.

Criteria for aquatic life prolection are to be adopted as standards

‘These standards may be unnecessarily stringent if :

T. 2.0 (5D

¢ the species at the site are more or less sensitive than those included in the national criteria data set;

¢  physical and/ or chemical characteristics of the site alter the biological availability and/ or toxicity

of the chemical, and quality criteria derived are based on laboratory water experimental data,

¢  under theéé c(')ndilions,"sile-spcciﬁc criteria may be developed and adopted as standards.
Guidelines developed by USEPA (1983} for deriving site-specific water criteria may be adopted

for this purpose.

3. Most chemicals in water pose relatively low health effects through dermal contact and accidental
ingestion. The general primary parameters already detennine” and the criteria of chemicals for

protective for recreational use,

Class 1l Standards

Criteria for aquatic life protection and livestock drinking are to be adopted and tevised according to the

local environment conditions as for Class 1113,

Class 1V Standards

Criteria developed for irrigation use are to be adopted and modified according to crop sensitivily and soil

fypes.

Class ¥ Standards
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T 2.1 €6)

These are actually limits of chemical contaminants beyond which n criteria developed for any of the

TABLE 238 INDEX VALUES OF WATER QUALITY BY DOE ( 1986 Report )
beneficial uses will be met,

WQI = (021 x SI1) + (0.24 x SI2)
+ (049 x SI3) + {0.21 x S14)
+ (015 x S15) + (0.15 x S15)

For COD .
SIt = 99.6 x &% ' for x > 20,
SI1 = -1.333x + 99.08 for x <5,
For BOD
Si2 = 10038 x 005 - for x> 5
SI2 = -4.32x + 1004 for x <5,
For AN ‘
13 = 1013 x 1B for x > 0.3,
Si3 = -iOSx;!ﬂ 100.5 : for x 03,
For 588
SI4 = 975 x 00 for x > 50,
SI4 = -0.568x + 97.1 for x < 50,
For pH’
Sis = 1oPB¥x o for x < 6.7,
S15 =100 for 6.7 5 x < 7.58,
SIs = 1047202 . for x > 7.58,

Note: x :Measured concentration of the parameter concerned

Data source : Water Quality Criteria and Standatd for Malaysia ( DE, 1986)
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TABLE 2.9 INDEX VALUES OF WATER QUALITY BY DOE (1990 Report )

WQl = 022 * SIDO + 0.19 * SIBOD + 0.16 ¥ SICOD + 0.15 * SIAN + -
0.16 * SISS + 012 * SipH ,

Subindex for DO (in % saturation ) :

SIDO =0 for x<8

SIDO =100 for x =92

SIDO = -0.395 + 0.030x* - 0.00020% for § <x <92.
Subindex for BOD :

SIBOD = 100.4 - 4.23x forx <5

SIBOD =108 * "™ x -o.ix forx>$
Subindex for COD :

SICOD =1.33x + 99.1 forx <20

SICOD =103 * & - 0.04x for x> 20
Subindex for AN :

SIAN =100.5 - 105x forx <0.3

SIAN =94 * ¢ . 5% :x-2: for0.3< x <4

SIAN =0 forxz4
Subindex for §S:

SISS =975 * ™™ 1+ 0.05x forx < 100

SISS =71 * ¢2% .0.015x for 100 < x <1000

SISS =0 forx = 1000
Subindex for pH :

SIPH =172 - 172x + 5.02x forx<5.5

SIPH =-242 + 95.5x - 6.67¢ for5.5<x<7

SIPH =-181 + 955% - 6.67x° for 7<x <875

SIPH =536 + 77.0x +2.76x° for x = 8.75

Note :

x : Concentration in mg / | for all parameters except for pH
* : multiply by
Data source : Development of Criteria & Standards for water Quality(Phases 11)
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WATER QUALITY RECORDS



TABLE 3.1 \yater Sampling Months by DOE for Muda River (1992 - 1994 )

Sta. No. | 5504602 5505603 | 5506604 | 5607606 | 5608501 | 5605602 | 56055603 | 5608505 | 5603603 | 5106607 { 5706510] 5806514 | 6007608
Aiver Muda Muda Muda | Tawar | Tewar | Tawar | Naksah | Ketd Ketlf | Jerung | Jeung | Muda Muda
Location [Pumbing §P.Tunggal KKell | Tawar KPegangl Baling Jenlang | Medau
1992.4
2
3
a W * * * W % * *
5 * ¥* * * * % [ *
s * ® % * * * * *
7 ® ® * * * ® ® *
8 * w * * * * * *
9 * x * * * * * *
{0
11 * * * * ¥
12
1993.1
F
a ® * ® * * * * *
4 .
3 * ¥ ® % w * * ¥*
5
7 ® x * & * x * %
8 * %* - * ® * * * *
3 * * * ® ¥ * ® *
10 }
11 * * * * * ¥* [ *
12 .
1994.1
2
3 ® * %* * * ¥ ® %
4
5
& * * * ® * * * * |
= —
8
9
i L
1
12

Note: This lable is prepared by compiling the recording sheets fiom DOE,

TABLE 3.2 . Water Quality Records of DOE for Muda R,if_rj

(at Station No. 5504602{1892-1994) , €1 ]

Sta. No. 5504602| 5504602| 5504802| 55045021 5504602 55046021 5504502) 5504602] 5504602) 5504502
River - Muda  {Muda  fMuda  {Muda  |Muda  IMuda  [Muda  |Muda  [Muda  [muda
Date 1992.4.21}1992.5 26 1592.6.14 1992 7.26 1992 6 28 1592.9.14
FiELO TEST
Tempe. D.Centigrad Y a2 20| 8 . 28) . 29
Conductivity |umhoskm 50 50 s 0 a0l . 4of
? ppt
0o ppra
PH . 13 74 1.1 12 6.6 1.2
LABORATORY TEST
GENERALPHYSICAL -
[P |
800 ~ |mga i « 1 { i 1
CO0 mgA 20 20 25 20 15
NHA-N mgA 00 006 0.07 0.13 0.15
‘i_tﬁigl N mgh 0.3 0.3 658 055 05
Klorida mg
Sulfat maA 16 20 1 18 23
Fosfat med 0.3 03 0.25 0.1 0.14
Pepeial Te.  |mgh - 40 40 40 225 25
Jemlah Pepeld mgh :
Pepelal Teranmgh
- [HEAVY METALS
“as mgh
Raksa g
Pb mo
4 mgh '
Cr mgh
Zn mgh
ih‘i IrgA
Ire mgA
BAGCTERIA
Total Coliform |MPN/100mI
€. Coriform |[MPN/160mI
OTHEAS
Cil&Gis  |mgA
Pheno; mg/
MBAS mg/
Note: This lable is prepared by compiting the recotding sheets from DOE,
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Water Quality Records of DOE for Muda River

Table 3.2
(at Station No. 55056031992 - 1994)/,(2)
Sta, No. §505603 5505603 £505603) 5505603 5505603 £505603] 5505603] 5505503] 5505603 5505603
River Mada Muda Muda Muda Muda Muda Mida Muda  [Muda Muda
Date 1992.4.211992.5 261592 6.15 1532.7.261592.8.28 1992.9.14
FIELD TEST :
Tempe. D.Certigrad a2 < IR L 28 27 - 28
Conductivity lumhotkem 50 60 40 - 50 30 - 40
? ppi e
oo oo i
FH - 11 1.5 1.1 [N} 8.5 1.2
LABORATORY TEST
GENERAL/PHYSICAL
PH - _
BOD magA <1 <1 1 1 1
COD moA 15 20, 5 20} 20
NHA-N moh 0.08] 0.14 0.07 0.09 0.08
HNitrat N mo/ 0.5 05 04 085 035
Korida mgA
Suifat mgA 16 21 10 13 24
Fosfal {moh 0.42 01 Q.01 0.17 0.13
Pepejal Te.  [mgh 50 95 as| 85|  as
Jemlah Pepejd mg
Pepejal Teran{ g
[HEAYY METALS
As oA wo| N ND | ND
Raksa mgA 065 ND <0.01 NOD NO ND
fb __|mgA ' .
|Cd mgA <001 NO <0.01 ND D ND
e mgA oot No] <00f ND]  <0.01] <001
Zn mg/
-
Fe mgA 04 i 0.6 0.3 0.6
|BACTERIA
Tolal Coliform | MP N/ OGmt
E. Coriforn  {MPN/100mI 130 110 3500 2500 30G0 2500
OTHERS
Ol& Gris  |mgA
Pheno; mgh .
MBAS mgl
Note: This lable Is prepared by compiling the eoording sheets from DOE,
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Table 3.2 Water Quality Records of DOE for.Muda River
(at Station No. 560860 1}{1982 - 1934) ( §)/.__J\
o o

Sta. No. 5608501| 5605501] 5608601} 5608501 5508601| 6608601) 5606501] 5608601| 5608601 5608501
Rive} Tawar Tawar Taﬁvar Tawar  |Tawar Téwar Tawar  |Tawar Témr, Tawar
Date ' |s438  [346.26
FIELD TEST

Tempe. 0.Centigrade 23 iR
Conductivity jumhosfem 40 35

7 pot ] 0
00 ppm 6.2 1.5
PH - +7.68 &6
LABORATORY TEST i
GENERAL/PHYSICAL

H -

BCD mgh < 1
COD moA 15 10
NH4-N rgh 0.05 0.18¢
|Ma K mgA

[Kionda mgA

Suifat mgA

fFosfat moh P

Pepejal Te.  |moA it 50
Jemlah Pepejd moh

Pepelal Tedargmagh

HEAVY METALS

As mah

Raksa moh

Po T |mon

Cd mgh

Cr ngA

in |mgﬂ

Ni g

Fe mg

BACTERIA

Total Colitorn [MPNA 00mE

E. Coriform  {MPN/10Om!

OTHERS o

Cl&Gis  [moA

Phena; mgh

MBAS [man

Note: This table s prepared by complling the recording sheels from DOE.

Table 2.  Water Quality Records of DOE for M
(at station No. 5608602)(i

e e o P AR i

OE for Muda River
2);65'2‘ - 1994) 76

_)__J\

Iv-38

1Sta. No. 5608502{ 56086021 56086021 5608602] 5508502) 5608602) 5608502| 5608502] 5608502] 55088072
River Tawar © [Tawar  [Tawar  |}Tawar  |Tawar iTawar [Tawar |Tawar  |Tawar  (Tawar
Date 9438 {84626 '
FIELD TESY
Tempe, D.Centigrade 24 21
Conductivity |umbostom 60 50
? ppl: 0 0
|po ppm 6.5 7
[pH < 1.3 6.8
LABORATORY TEST
GENEAAL/PHYSICAL
PH -

800 oA 1 if
oD mgh 3 15

NH4-N vy 69 1.1
Nitrat N ol :
Klorida mgA

Sulfat mgA
Fosfat mgA
Pepejal Te.  ImgA 25 55
Jemlah Pepejadmgl
Pepeial Tedanimg
HEAVY METALS
As mgh
Aaksa mgh
Pb mgh
Cd mgh
cr moh
Zn mgA
Ni maA
Fe  fmeh

)

BACTERIA |

Total Cotiform |MPNAOOM]

E. Coriform  |MPN/100m

OTHERS -
Ol & Gris  |mgh

Phena; mgA-

yms . moA

Note: This table is prepared by compiling the reostding sheets from DOE.




22 Water Quality Records of DOE for Muda

Table B River ,.
at Station No. 60860(911992 - 1994 J
( SB0BBO3AISI2 - 1994) Cy
Sta. No. 5608603 5508503] 560360 5603803 __5;5‘0'85&‘3 5608603 5608603‘ 560860 5608603} 5608603
River Naksah |[Naksah |Naksah |Naksah |Maksah [Nakszh [Naksah [Naksah |Naksah [Naksah
Date ' 3438 [946.26
FIELD TEST
Tempe. 0.Centigrade 24 25
Conductivity fumhioshom 0] 85
? ppt 0 b
DG ppm 4 67
PH . A 66
LADORATORY TEST T
¢ |GENERAL/PHYSICAL
- |pH [
BOD [mga R
©0D [mor 5 20}
NHA-N ma/t 5 0.27
Nitral N mgA
Kiorida mad
Suliat g
Fosfat mg
Pepaial Te.  |mgh 2 9
Jemlah Pepeidmgh
Pepejal Teflan{mgh
HEAVY METALS
As mgh
Ralesa mgh
Fb rngf
Cd mgh i o
Cr mgA
In N mafl
] mgh
Fe mgA
BACTERIA
Total Coliform |MPNA 00ml
E. Coriform  |MPN/10OM - : -
OTHEHS
Oil & Gris mgh
Pheno; mal
L -
_|Note: This lable is prepared by coinpiiing the recording sheets fiom DOE,
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1

Table 3.2 Water Quality Records of DOE for Muda River Table® 3.2 Water Quality Records of DOE for Muda River
| ( at Station No. 5706607({1992 - 1994M o ' o  at Station No. 5706610{1992 - 1984) (1 )
FIELD TEST . THELD TEST ,
Tempe. | . |D.Centigrad 26 28 21 29 27 26 24 23 Tempe. B.Centigrad 28 2? 260 28 25 26 24 25
Conductivity  {umhasicm 153 45 70 5 140 50 40 45 Conductivity umhoskhm 50 . 55 50 45 40 50 150 120] -
? T ot : 0 0 ? ppt 0 0
5 - 0o [opm 08 Y Y 18] 14 DO ppm 52 e 13 81 58 65 39 11
PH . 55 5 6 5.4 49 5.1 5.2 714 84 PH - 5.1 84 6.2 51 55 5.2 53 56
LABORATORY TEST LABORATORY TEST
| GENERAL/PHYSICAL GENERAL/PHYSICAL
PH - - 1 7 1 7 L 7 PH - 7 ? 7 7 1 7
BOD . imgA 24 1 2 135 21 3 1 1 BOD mgh 2 2 1 1 -2 1 38 41
0D  |mgh 130 85 10 150 gl 10 i 5 00D mgh a0 5 1 1 $ $ 125 425
NHA-N . [magA 43 0.63 0.57 9 14 1.8} Y L NHA-N moA 8.06 0.12 0] o0 0.25 0.12 i 15.5
Ntret N rgA 0.5 0.35 0.15 0.6 0.85 1.2 ‘ Mirat N g 0.25 04 0.15 0.1 0.5 0.2
Kierida [maoa 5 15 28 Klorida mgA 5 .
Sulfst mg/ 9 3 50 Sulfat mgA 3 1 a
Fosfal mgh 0.8 066 1.8 Fosfat mgA | 0.47 0,081 <0.05
Pepcjal Te.  Imgh 85 85 25 25 80 50 - 20| 45 Pepejal Te.  |mgA 45 35 a5 15 45 as 150
Jemiah Pepejdmg! 130 115 80 250 ' Jemish Pepejidmoh
Pepejal Tedan mah 85 50 55 225 - |Pepejal Terlanjingh
HEAVY METALS [HEAVY METALS
2] As mgh As g
[Raksa ma - [Raksa mgl
Pb mgA [Po m
Cd mgh Cd . mgA
Cr mgA - Cr : {mgh
Zn mgh Zn moh
Ni mgh Ni maA
fe mgA ' }Fe,—. mg -
BACTERIA _ BACTERIA . :
Tolal Colifosm [MPN/A00m! Total Coliform MPN/100m
£ Coform  |MPN/10Gm! |E: coritorm . [aPNri00mI
OTHERS . JOTHEARS
Oil & Gis mgh Qil& Gris | [mgh
Pheno; maf Pheno; mgh -
MBAS ey MBAS mah
% Note: This table is prepared by compiling the recerding sheets from DOE. Nofe: This table is prepared by compiling the recording sheets from DOE.
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TABLE 3.3

Water Quality of Muda River

In January 1983 by PKP Study Team

Sampling Time
Sampling Date
1 pHat25C
2 BO.D. 5 Days @20C
3 Chemical Oxygén Damand
4 Ammonlacal Nitrogan as N
5 Alburinold Nitrogen '
6 Nirrata Niterogenas N
7 Chloride (as Cl }
8 Flouride {as F)
9 Sulphate {as 504)
10 Phosphale (as PO4 )
11 Total Solids Dried at 105%C -
12 Suspended Sofids Dried at 105
13 Dissolvad Solids
14 Oit and Grease

l 15 Salinity % (Paris per thousand)

16 Conduclivity (umhos/em)
17 Arsenic {as As)

18 lron (as Fo)

39 Color (Hazen units)

20 Turbidity (FTU)

21 Manganase {as Mn)

22 Cadmium (as Cd)

23 Sodium (aé Na)

24 Total Hardness {as CaCO3)
25 Caldium {as Ca)

26 Magnesium f{as Mg)

2? Dissolved Oxygan

1730 1550 1450
Jan. 18]  Jan.16}  Jan. 16
74 721 7.2
T 1 1
20 20 20
0.30 008l 0.04
o2s| ~ o020 o028
2 2 2|
ss] 85 70
3] = 30 10
25 25 60
0 ol of
o] 40 50
0.4 0.2 04
10 5
10 5
. 18 5] 20| -
48 48 55
0.7 0.7 1.0
7.3 7.2 75

1220

.~ Jan, 16

78

Q.10

- 020

40
i2.8
1.9

15

Jan. 18

1110
1.3

20
020

0.15

10
32
1.0
8.1

Jan. 16

1030

73

0.67

0.74

. 10
28
‘10

: 8.5 .

1420
Jan. 16
1.2

0.08

0.40r

55

20|

35

15
a6
1.0
8.2
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