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• The Department of Environment (DOE) initiated an extensive

program on the Development of Water Quality Criteria and

Standards for Malaysia in 1985.

• The study was carried out in phases (Phase I – IV).

• It was established the beneficial uses that should be focused

on;
• domestic water supply

• fisheries and aquatic propagation

• livestock drinking

• recreation

• agricultural use

HISTORY OF NATIONAL WATER QUALITY

STANDARDS (NWQS)
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• Phase I of the study involved the review of over 120 physico-

chemical and biological parameters from international and
local literature for the prescribed beneficial uses.

• The initial phase of the study recommended a set of Interim

National Water Quality Standards (INWQS) which defined six

classes (I, IIA, IIB, III, IV and V) to referred to for classification of

rivers or river segments into classes of quality based on

descending order.
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NWQS – BENEFICIAL USES
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HOW DOES THE NWQS COMPARE TO

INTERNATIONAL STANDARDS?

- DRINKING WATER QUALITY CRITERIA

Parameter NWQS Class II US EPA MCL WHO

Arsenic 0.05 0.01 0.01

Lead - 0.015 0.01

Nitrate (as N) 7 10 11

Mercury 0.001 0.002 0.001

Cadmium 0.01 0.005 0.003
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P A R A M E T E R  

( A L L  I N  

M G / L )

C L A S S  I I A  N W Q S

( W A T E R  S U P P L Y  I I  –

C O N V E N T I O N A L  

T R E A T M E N T  R E Q U I R E D )

M O H

( R E C O M M E N D E D  

R A W  W A T E R  

Q U A L I T Y  C R I T E R I A )
B O D 1  - 3 <  6
N H 3 - N 0 . 1  - 0 . 3 <  1 . 5

T S S 2 5  - 5 0 -

N O 3 - N <  7 <  1 0

P O 4
3 - <  0 . 2 -

L E A D <  0 . 0 5 <  0 . 0 5

A R S E N I C <  0 . 0 5 <  0 . 0 1

C A D M I U M <  0 . 0 1 <  0 . 0 0 3

N I C K E L <  0 . 0 5 -

M E R C U R Y <  0 . 0 0 1 <  0 . 0 0 1   
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U S E PA
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WATER QUALITY INDEX (WQI)

 A Water Quality Index (WQI) ascribes quality value to an

aggregate set of measured parameters.

 It usually consists of sub-index values assigned to each pre-

identified parameter by comparing its measurement with a

parameter-specific rating curve, optionally weighted, and

combined into the final index. The sub-index value is also
sometimes referred to as the Q-value.

 The purpose of the WQI is to summarize large amounts of

water quality data for a specific river into simple terms (i.e.

one number and a statement such as “good”).

 This makes it easily understandable for communities in the

watershed and for watershed management.
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DOE-WQI

 The DOE-WQI is an opinion-poll formula – a panel of experts is

consulted on the choice of parameters and on the weight

age to each parameter.

 The parameters that were chosen ; Dissolved Oxygen (DO),

Biochemical Oxygen Demand (BOD), Chemical Oxygen

Demand (COD), Suspended Solids (SS), Ammoniacal Nitrogen

(NH3-N) and pH.

 Calculations are performed not on the parameters themselves

but on their sub-indices.

 The sub-indices are named SIDO, SIBOD, SICOD, SIAN, SISS and

SIPH respectively.
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DOE-WQI

The Best Fit Equations used for the estimation of the 6 sub index values :

Subindex for DO (in % saturation): SIDO

SIDO = 0 for x < 8 %

= 100 for x > 92 %

= -0.395+0.030x2-0.00020x3 for 8 % < x < 92 %

Subindex for BOD : SIBOD

SIBOD = 100.4-4.23x for x < 5

= 108e-0.055x-0.1x for x > 5

Subindex for COD : SICOD

SICOD = -1.33x + 99.1 for x < 20

= 103e-0.0157x-0.04x for x > 20
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Subindex for AN : SIAN
SIAN =100.5-105x for x < 0.3

= 94e-0.573x-5 |x-2| for 0.3 < x < 4

Subindex for SS : SISS
SISS = 97.5e-0.00676x + 0.05x for x < 100

= 71e-0.0016x – 0.015x for 100 < x < 1000
= 0 for x > 1000

Subindex for pH : SIPH
SIPH = 17.2 –17.2x + 5.02x2 for x <5.5

= -242 + 95.5x - 6.67x2 for 5.5 < x < 7
= 181 + 82.4x - 6.05x2 for 7 < x < 8.75
= 536 – 77.0x + 2.76x2 for x > 8.75

Note : x = concentration in mg/l for all parameters except DO (in %DOsat) and pH

DOE-WQI
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Once the sub indices have been calculated (file has build-in

formulae for water quality index calculation incorporated into the

Excel spreadsheet), the DOE-Water Quality Index can be calculated:

Note: * indicates multiplication, where the multipliers are the weight ages for the corresponding parameters

with a total value of 1

DOE-WQI
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WQI CLASSIFICATION
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LIMITATIONS OF DOE-WQI

 Consists of only 6 physico-chemical parameters : DO, BOD,

COD, TSS, pH and NH3-N.

 Based on aggregated, opinion-poll approach; essentially the

sub-indices are “averaged”; which can be misrepresentative.

 Doesn’t include bacteria or heavy metals in the

benchmarking.

 Other than water quality, no information given of other stream

conditions.

 Frequency and amplitude not accounted for, or averaged.
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W1 Sg. Kimanis
DOE-WQI : Class II, Clean
Lowest Sub-index : TSS, 
Class III, Polluted
CCME WQI : Marginal
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W1 Sg. Papar

DOE-WQI : Class II, Clean

Lowest Sub-index : TSS, Class IV, 

Polluted

CCME WQI : Marginal
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W1 Sg. Sembulan

DOE-WQI : Class II, Clean

Lowest Sub-index : BOD, Class IV, 

Polluted

CCME WQI : Marginal
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W2 Sg. Sembulan

DOE-WQI : Class II, Slightly 

Polluted

Lowest Sub-index : COD, Class 

III

CCME WQI : Marginal
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River Station ID

DOE-WQI DOE-WQI Lowest Sub-index
CCME-WQI

(Class IIB)*

Index Class Status
Lowest 

Sub-index
Parameter

Lowest 

Sub-index 

Class

Status Index Status

Sg. 

Kinabatangan
W1 85 II Clean 55

TSS (100 

mg/L)
III Polluted 87 Good

Sg. 

Kinabatangan
W2 86 II Clean 55

TSS (135 

mg/L)
III Polluted 81 Good

Sg. 

Kinabatangan
W3 80 II

Slightly 

Polluted
38

TSS (319 

mg/L)
V Polluted 63 Marginal

Sg. Kimanis W1 85 II Clean 56
TSS (127 

mg/L)
III Polluted 62 Marginal

Sg. Kimanis W2 92 I Clean 90
TSS (13 

mg/L)
I Clean 95 Excellent

Sg. Papar W1 86 II Clean 54
TSS (150 

mg/L)
IV Polluted 48 Marginal

Sg. Papar W2 91 II Clean 81
TSS (30 

mg/L)
II Clean 95 Excellent

Sg. Sembulan W1 83 II Clean 66
BOD (9 

mg/L)
IV Polluted 54 Marginal

Sg. Sembulan W2 80 II
Slightly 

Polluted
53

COD (40 

mg/L)
III - 52 Marginal

Sg. Sembulan* W1 - - - - - - - 86 Good

Sg. Sembulan* W2 - - - - - - - 86 Good

Comparison of Benchmarking Methods

*Sg. Sembulan CCME-WQI Class III target

Email : zakizainudin@gmail.com

Facebook : www.facebook.com/zakizainudin



CCME WQI

The Canadian WQI is based on 3 set criteria ;

1.The number of variables whose objectives are not met,
(Scope)

2.The frequency with which the objectives are not met,
(Frequency) and;

3.The amount by which the objectives are not met,
(Amplitude).
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CCME WQI

F1 (Scope) represents the percentage of variables that do not meet their

objectives at least once during the time period under consideration

(“failed variables”), relative to the total number of variables measured:

F2 (Frequency) represents the percentage of individual tests that do not

meet objectives (“failed tests”):

F3 (Amplitude) represents the amount by which failed test values do not

meet their objectives. F3 is calculated in three steps.
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 The CCME Water Quality Index (CCME WQI)
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Once the CCME WQI value has been determined, water quality is
ranked by relating it to one of the following categories:

Excellent: (CCME WQI Value 95-100) – water quality is protected
with a virtual absence of threat or impairment; conditions very
close to natural or pristine levels.

Good: (CCME WQI Value 80-94) – water quality is protected with
only a minor degree of threat or impairment; conditions rarely
depart from natural or desirable levels.

CCME WQI
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Fair: (CCME WQI Value 65-79) – water quality is usually
protected but occasionally threatened or impaired; conditions
sometimes depart from natural or desirable levels.

Marginal: (CCME WQI Value 45-64) – water quality is frequently
threatened or impaired; conditions often depart from natural or
desirable levels.

Poor: (CCME WQI Value 0 - 44) – water quality is almost always
threatened or impaired; conditions usually depart from natural or
desirable levels.

CCME WQI
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Station No. DOE-WQI WQI (as per CWQI)

1K09    63 (Class III - Slightly Polluted) 39 (Poor)

1K14    46 (Class IV - Polluted) 33 (Poor)

1K15    63 (Class III - Slightly Polluted) 46 (Marginal)

1K18    78 (Class II - Slightly Polluted) 44 (Poor)

1K20    69 (Class III - Slightly Polluted) 39 (Poor)

1K23    64 (Class III - Slightly Polluted) 37 (Poor)

1K26    47 (Class IV - Polluted) 34 (Poor)

1K29    50 (Class IV - Polluted) 39 (Poor)

1K30    53 (Class III - Polluted) 36 (Poor)

CCME WQI
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INDEXES IN OTHER COUNTRIES - AUSTRALIA

The index is broken into 5 parts. It provides a summary of the extent of

change from natural or ideal conditions for each of the parts:

Index Part Description

physical form river bank and bed condition, presence of and access to physical 

habitat, artificial barriers

streamside zone quality and quantity of streamside vegetation

hydrology flow volume and seasonality of flow

water quality key water quality indicators compared against Victorian 

Government environment protection policy water quality objectives

aquatic life diversity of macro invertebrates
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INDEXES IN OTHER COUNTRIES - AUSTRALIA



TARGETS AND IMPAIRMENTS
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WATER QUALITY IMPAIRMENTS
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WATER QUALITY IMPAIRMENTS
Station WQI DO BOD COD SS AN

SM 01 -1
SM 02 -1 -1
SM 06 -1
SM 08 -1
SM 09 -1
SM 10 -1 -1
SM 11 -1
SM 14 -1 -1 -1 -1
TK 01 -1 -1
RC 02
BN 01 -1 -1 -1 -1
BN 04 -1
BR 01 -1 -1 -1 -1
BR 02 -1
LG 01 -1 -2 -1
LG 02 -1
PJ 03 -1 -2 -2 -2

WATER QUALITY IMPAIRMENTS

Water Quality Targets Class I Class II Class III
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THANK YOU
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