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ABSTRACT

Water quality issues had been the main concern in worldwide as water resource keeps being polluted. River acts as the
main source of drinking water, habitat for aquatic life, agriculture and industry. Poor in water quality led to the increase n
water treatment expenses, water scarcity and affect health. River pollution is caused by industrial discharge, sewage and
wastewater, chemical fertilizers and pesticides and mining activities. This paper aims to review and comments on_factors to
be incorporated in water quality study. Water quality index and pollutants are found to be the critical factors. USA, Canada,
Iraq, Thailand, Vietnam and Malaysia used different parameters in calculating WQI. The parameters being considered in
the WQI are then classified the river according to their classes and usage. Department of Environment (DOE) Malaysia
has highlighted three main pollutants in water quality study which are Biochemical Oxygen Demand (BOD), Ammoniacal
Nitrogen (NH,N) and Suspended Solid (SS) due to their great influence on WQI calculation. However, standard treated water
quality in Malaysia is still based on Environmental Quality Act, 1974 which is nearly 50 years ago. Emerging pollutants
which are mainly organic compounds present as pharmaceuticals and personal care products are found in water resources
nowadays and the treatment should be improvised along time. Some modification of class on usage of water as irrigation

should be considered and the relevant of considering two oxygen demands in calculating WQI (BOD and COD).
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INTRODUCTION

Water covers the earth’s surface by 70%, but only 0.5%
is a freshwater resource such as lakes, rivers, rainfall, and
groundwater readily used by humans (Baker et al. 2016).
Humans, animals, plants and microorganisms rely on
freshwater to live. Most of the clean water is taken from
the river and supplied to household, industry, agriculture
and domestic (Petter and Clark 2013). As time goes by,
urbanization occurs which caused a land-use change.

River pollution is caused by industrial discharge, sewage
and wastewater, chemical fertilizers and pesticides and
mining activities (Shi et al. 2019; Tao et al. 2019; Tsaboula
etal. 2019; Y. Yang, Meng, and Jiao 2018; Zhao et al. 2020;
Zheng et al. 2020). Pollutants come from husbandry (Huynh
et al. 2019) and agriculture activities (X. Sun et al. 2019),
urban stormwater (Perera et al. 2019; Tuomela, Sillanpéa,
and Koivusalo 2019) as well as effluent discharges (Azuma
et al. 2019; Bharathiraja et al. 2019) into the river. Based on
Abu et al. (2020) and Azouzi et al. (2017), polluted water
cause diseases to spread to humans, dead aquatic life and
disturb natural food chain.

The water quality of a river is tested to establish a
record that may eventually help to improve the quality in the

future. The factors need to be incorporated in water quality
modelling are Water Quality Index (WQI) and pollutants.
Water quality study will led us to the water quality index
(WQI) (Tian et al. 2019) as it is considered as the most
effective method is measuring water quality, and pollutants
(Hernandez-Ramirez et al. 2019) which are the main factor
to be incorporated. WQI of a river is evaluated based on
parameters and classes. Some parameters which give a
high impact on water quality are highlighted and studied
in this paper. WQI is based on formulation proposed by the
Department of Environment (DOE).

The formula consists of six parameters which are
Dissolved Oxygen (DO), Biochemical Oxygen Demand
(BOD), Chemical Oxygen Demand (COD), Ammoniacal
Nitrogen (NH,N), Total Suspended Solid (TSS) and pH.
DOE had developed a Water Quality Index Classification
to classify a river into Class 1, II, III, IV and V according
to the value of each parameter. This will indicate the level
of pollutants had been contaminated a river. DOE also had
introduced Water Classes and Uses to explain the possible
usage of a river-based on their class (Class 1, 1A, 1IB, III,
IV and V). The status of a river (clean; slightly polluted;
polluted) can be known by referring to DOE Water Quality
Classification based on Water Quality Index. This table
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consists of three parameters (BOD, NH,N, TSS) and WQI
which the range of values comes from the calculation of
WQI formula. These three parameters are highlighted as the
most polluted water in Malaysia contained a high level of
BOD, NH,N and TSS which had been mentioned by Huang
etal. (2015).

WATER QUALITY INDEX

Water quality index can be evaluated by introducing data to
accentuate the significance of water quality parameters for
drinking purposes (Prasad et al. 2019). According to Tian et
al. (2019), a clear understanding of the water quality in the
streams can be provided by applying a comprehensive water
quality index.

Water quality status can be reflected as WQI methods
combined multiple environmental parameters and converted
them into a single value. The water quality index method
provides integrated information regarding the overall
quantity and is an effective approach to water quality
assessment and management (Wu et al. 2018).

WQI represents the quality of water resources and this
concept is accepted among policymakers as it gives a clear
and comprehensive picture of the pollution status of a water
body (Tripathi and Singal, 2019).

The water Quality of Al-Gharraf River, the main branch
of the Tigris River in the south of Iraq has been evaluated
by mathematically developed Water Quality Index (Abed
et al. 2019). Based on 25 physicochemical water quality
parameters such as Temperature (T), Potential of Hydrogen
(pH), Turbidity (Tur), Total Alkaline (TA), Full rigidity
(TH), Calcium (Ca*?), Chloride (CI"'), Magnesium (Mg™),
Electrical Conductivity (EC), Sulfate (SO,?), Total Solids
(TS), Suspended Solids (SS), Iron (Fe*?), Flouride (F'),
Aluminium (AI”), Nitrite (NO,"), Nitrate (NO,"), Silica
(Si0,), Phosphate (PO,”), Ammonia (NH3), Dissolved
Oxygen (DO), Biochemical Oxygen Demand (BOD,),
Chemical Oxygen Demand (COD), Sodium (Na'') and
Total Dissolved Solids (TDS), proper management of water
resources and gauge information can be built up by local
people which will help in future water administration and
protection arrangements.

Gupta et al. (2017) used three methods (Weighted
Arithmetic WQI, National Sanitation Foundation WQI and
Canadian Council of Ministers of the Environment WQI)
to study the quality of the Narmada River. The WQI was
developed based on eight parameters pH, Temperature,
Total Dissolved Solids (TDS), Turbidity, Nitrate-Nitrogen
(NO*N), Phosphate (PO,*), Biological Oxygen Demand
(BOD), Dissolved Oxygen (DO). The idea about the overall
quality of water to the policymakers can be shown by using
the WQI method. Different physical, chemical and biological
parameters were used to determine the water quality indices
by using various mathematical equations.

Effendi et al. (2015) said USA, Canada and Malaysia
have developed several water quality indices to aid water
quality divisions. US National Sanitation Foundation
(NSF) developed WQI based on indices. NSFWQI provided
a standardized method for comparing the relative quality
of various water bodies. It functioned to summarize large
amounts of water quality data into simple terms for reporting
to management and the public consistently.

The status of pollution load in River Yamuna, Delhi was
investigated by Yadav and Khandegar (2019) by determining
physicochemical parameters such as pH, temperature, DO,
TDS, salinity and conductivity.

Malaysian WQI was derived from measurements of
six water physicochemical parameters (pH, BOD, COD,
NH,N, DO and TSS) and compared with the Biomonitoring
Working Party (BMWP), BMWP™ BMWPV*, Average Score
Per Taxon (ASTP), ASTP™ BMWPY Family Biotic Index
(FBI) and Singapore Biotic Index (SingScore) (Ghani et al.
2018). They found that BMWPY were the most reliable as it
has strong relationship with Dissolved Oxygen content and
could be adopted along with the WQI to assess water quality
in urban rivers.

The Stream Quality Index (SQI) is based on a stressor-
response empirical model. Beck et al. (2019) developed
the unified index that compares the biological response
to physical and chemical sensors using a scientifically
rigorous, easy-to-understand tool intended to facilitate
stream management.

WQI for every country is derived differently in terms of
parameters measurement because it is based on demographic
pattern and environment. WQI is formulated based on water
quality as well as a pollution problem. Thus, WQI is vital in
water quality study related to pollution problems and gives
solutions.

PARAMETER

In order to identify the quality status of a river, six water
quality parameters are used to calculate the value of WQL.
Those six water quality parameters are Ammoniacal
Nitrogen (NH,-N), Biochemical Oxygen Demand (BOD),
Chemical Oxygen Demand (COD), Dissolved Oxygen
(DO), pH and Total Suspended Solids (TSS). Department of
Environment (DOE) Malaysia had developed a formulation
of WQI related to these six water quality parameters as in
Equation 1 (Boah et al. 2015; Dhany et al. 2016; Naubi et al.
2016). Table 1 shows the water quality index classification
proposed by DOE.

WQI=  (0.22*SIDO) + (0.19*SIBOD) +
(0.16*SICOD) + (0.16*SISS) + (Eq 1)
(0.15*SIAN) + (0.12*SIpH)

where;

SIDO = Sub-index DO (% saturation)
SIBOD = Sub-index BOD
SICOD = Sub-index COD



SISS = Sub-index SS
SIAN = Sub-index NH,-N
SIpH = Sub-index pH
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Only six water quality parameters are considered in
WQI formulation is because of their significant on water
quality (Naubi et al. 2016).

TABLE 1. DOE Water Quality Index Classification

Parameter Unit Class

I 1 11 vV \Y
Ammoniacal Nitrogen mg/L <0.1 0.1-0.3 0.3-0.9 0.9-2.7 >2.7
Biochemical Oxygen Demand mg/L <1 1-3 3-6 6-12 >12
Chemical Oxygen Demand mg/L <10 10- 25 10- 25 50-100 >100
Dissolved Oxygen mg/L >7 5-7 3-5 1-3 <1
pH - >7 6-7 5-6 <5 >5
Suspended Solid mg/L <25 25-50 50-150 150-300 >300
Water Quality Index - <92.7 76.5-92.7  51.9-76.5  31.0-51.9 >31

Based on DID (2009) and Prabakaran and Poorna (2012)
DO’s sub-index is multiplied with the highest percentage
which is 22% (0.22) as DO plays the critical parameter
in assessing water quality. This is because it dramatically
influences the living organisms in the water body (Li et al.
2019). DO measures the amount of gaseous oxygen (O,)
dissolved in water which is available to fish, invertebrates
and other aquatic life (Bahadori and Vuthaluru 2010; Wilson
2010). According to Larsen et al. (2019) and Middelburg and
Levin (2009), dissolved oxygen enters the water through the
air and is a byproduct from plants photosynthesis. Therefore,
clear water surface and existence of aquatic plants indicates
a high amount of oxygen dissolved in water (Frighetto et al.
2019; Raine 2018; Smith 2019). Table 1 shows the DO value
of 7 mg/L shows a good water quality while the DO value is
less than 1 mg/L shows a bad water quality.

Biochemical Oxygen Demand (BOD) sub-index is
multiplied with 0.19 (19%) which is the second-highest
value in the formulation. A study by Jouanneau et al. (2019),
Ordaz-Diaz et al. (2014) and Prayitno et al. (2017) states
that BOD value indicates the amount of dissolved oxygen
used for aerobic microorganisms to decompose organic
matter found in the water. Cyprowski et al. (2018) and
Tang (2017) stated that these microorganisms decompose
organic waste such as dead plants, sewage and food waste
biodegradable as their food. A large amount of organic waste
will result in many bacteria working decomposing the waste
(Abdel-Shafy and Mansour 2018; Adebayo and Obiekezie
2018). These microorganisms demand high oxygen for
their respiration (Jing and Kjellerup 2019; Lashgari and
Diarmand-Khalilabad 2016) and remove oxygen from the
water (Ketchell 2019). This process will eventually increase
the BOD level and reduce the level of dissolved oxygen
(Susilowati et al. 2018). Therefore, less than 1 mg/L of BOD
shows a good water quality while more than 12 mg/L shows
a bad water quality.

The sub-index of Chemical Oxygen Demand (COD)
is multiplied with 0.16 (16%) based on Equation 1. COD
level shows the amount of oxygen that would be depleted
from a water body based on bacterial action and oxidation of

inorganic materials (Abdulla et al. 2012; Kolb et al. 2017).
Oxygen is consumed during the decomposition of organic
matter by bacteria and inorganic materials such as ammonia
and nitrite existed in the water body used oxygen for the
oxidation process (Lajer 2012; Luo et al. 2015). High COD
level (>100 mg/L) indicates that bacteria and inorganic
matters consume a lot of oxygen leaving the other aquatic
life with little oxygen. Low COD level (<10 mg/L) shows
that the water body is less polluted by inorganic matter and
bacteria as illustrated in Table 1.

Same value with COD, sub-index of Suspended Solid
(SS) is multiplied with 0.16 (16%). As mentioned by Fosten
(2016) and Miller (2011), Suspended Solid (SS) shows a
measure of turbidity level of the water. Turbidity in the river
occurred when there are floating sediments within the water
body (Sahu et al. 2019). Suspended solids may originate
from sedimentation, decomposing materials and inorganic
materials such as bacteria and algae as mentioned by
Serajuddin et al. (2019) and Zafisah et al. (2020). Stevenson
and Bravo (2019) said that water with high turbidity will
be likely to look milky or muddy due to the light scattering
from very small particles in the water. Both Gall et al. (2019)
and Huang et al. (2016) agreed that high suspended solids
level causing sunlight cannot reach submerged vegetation
thus reduce dissolved oxygen from photosynthesis. Decay
aquatic life will decompose and increase oxygen demand
used by bacteria in the water (Peterson and Risberg 2009;
Tang et al. 2013). SS with a value less than 25 mg/L shows
a good water quality while SS of more than 300 mg/L shows
that the water is polluted.

Ammoniacal Nitrogen, NH,N is an inorganic matter
that comes from sewage, fertilizers and other industrial
applications that causes direct toxic effects on aquatic life as
written by Sundaram et al. (2019). Nuruzzaman et al. (2018)
said that effluent discharges and runoff from agricultural
lands enter the aquatic environment and cause the ammonia
level to increase. Park et al. (2018) had mentioned in his
writing that high ammonia levels cause the water becomes
toxic for aquatic organisms which eventually led to death.
The sub-index of NH,-N is multiplied with 0.15 (15%) based
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on Equation 1. Based on Table 1, Class I water contain less
than 0.1 mg/L NH,-N while class V contains more than 2.7
mg/L NH,-N.

pH value ranges from 0-6 (acid), 7 (neutral) and 8-14
(alkali). Aquatic life such as fish, weeds, amphibian etc in
a river lives with a pH value of 6.5-8.5 (Kale 2016). Too
high or too low pH value will cause these aquatic lives
to die (Tucker and D’abramo 2008). Acidic and alkaline
water cause level of DO depleted thus not enough for the
respiration process. Unsuitable pH (pH of 7 for drinking
water) of water cannot be used as a drinking source as it
needs to be treated first which the cost will be high. pH sub-
index is multiplied with 0.12 which is the lowest percentage
in Equation 1.

Based on the DOE report in 2017 and 2018, WQI is
still used as a reference in Malaysia. This proved that
the six highlighted parameters are crucial and enough
for good water quality study. Based on WQI proposed by
DOE, DO, NH,-N, BOD and SS are essential parameters
that need to be considered. In most cases in Malaysia, pH
value does not give too much concern in contaminating
river (VishnuRadhan et al. 2017). This parameter can be
substituted with other parameters such as turbidity. Turbidity
level plays an important indication of the clarity of a river.
The river should be sustained aesthetically in order to attract
human and aquatic life. Transparent and clear water allows
tourists and residence to do so much water activities in a
river happily. There is two oxygen demand; BOD and COD
parameters being mentioned in the WQI.

Both BOD and COD represent the biodegradable
pollutants in the water body. When microorganisms
increase, they need more oxygen for respiration and in order
to break down organic waste In the other hand, COD level
automatically increases when BOD level increase. Only
BOD should be regarded as most water quality models can
simulate this parameter.

CLASS

Water Classification had been used to classify all rivers
in a country into their suitability and usage. A country
like Thailand, Vietnam, Philippines, US, Canada etc had
developed their class, Malaysia one of the countries that
apply this method. The water classification and usage in
Malaysia are shown in Table 2. Since 1994, The Surface
Water Quality Standards were established and used as
guidelines for river usage in Thailand (Yolthantham 2007).
The surface water quality standards are classified into five
classes; Class 1, Class 2, Class 3, Class 4 and Class 5. The
Environmental Management Bureau applied Water Quality
Management Areas to classify rivers in Phillippines into its
class and usage (Department of Environment and Natural
Resources, 2014). There are five types of class; Class AA,
Class A, Class B, Class C and Class D. in Water Body
Classification and Usage of Freshwater. Based on Nguyen
(2018) and Pham et al. (2017), Vietnam Water Quality Index
2011 contained nine parameters and is classified into five
water quality groups; Al, A2, B1, B2+ and B2-.

TABLE 2. Water Classes and Uses

Class Uses
Class I Conservation of natural environment
Water Supply I — Practically no treatment necessary
Fishery I — Very sensitive aquatic species
Class IIA Water Supply II — Conventional treatment
Fishery II — Sensitive aquatic species
Class 1IB Recreational use body contact
Class 111 Water Supply III — Extensive treatment required
Fishery III — Common, of economic value and tolerant species; livestock drinking
Class IV Irrigation
Class V None of the above
Source: DOE

Based on the result of the formulation, a river is
classified into five classes according to the Water Quality
Index. Class I is the best while Class V is the worst and each
class explains the possible uses of a river. Fishery I can be
found in this river as only very sensitive aquatic species type
live here. Stoneflies, mayflies, caddisflies, hellgrammites
and water pennies are susceptible organisms that require
high dissolved oxygen levels, clear and non-turbid water as
their habitat (Hadley 2019).

Fishery II such as alderflies, dragonflies, whirligig
beetles, riffle beetles, fishflies and scuds can be found in
this class as wrote by (Hadley 2019). This is because these

organisms can survive in fair water quality and their habitats
are not as stringent as very sensitive aquatic species.

Economic value and tolerant species are type Fishery
IIT such as black flies, midge flies and lunged snails (Hadley
2019) that are commonly found in the river.

High level of pollution in the river is not suitable for
human and animal consumption. There is a low level of
oxygen dissolved in Class IV river.

The last class, Class V is the most polluted and cannot be
used for any purposes including irrigation and recreational
activities. No living organisms can be found here as the
level of dissolved oxygen is too little for any respiration or



photosynthesis process. Microorganisms take place which
increases the level of BOD and COD of the river. This water
is strictly cannot be used as drinking water for livestock and
should not have any body contact with human as this will
led to serious illness such as diarrhea, Guinea worm disease,
Typhoid etc (Ding et al. 2017; Haseena et al. 2017; Levy
2015).

Irrigation act as an alternative to water cropland for
agriculture production. Irrigation system had helped to
increase the crop production. However, Class IV of the river
is allowed to be used as irrigation purposes. This type of
water has a high level of pollution. If this class of water
used to water cropland, the salt contained in the water will
accumulate at the root cause loss of permeability (Warrence
et al. 2002). The quality of agriculture may degrade
compared to less polluted water. Thus, a suitable class for
irrigation should be changed to Class III.
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POLLUTANTS

Several pollutants exist in water and can be found by testing
the water quality (Yu et al. 2019). However, there are some
pollutants which have high impact on water quality thus
they are highlighted and studied. Table 3 shows the Water
Quality Classification used in Malaysia.

DOE developed a Water Quality Classification based on
Water Quality Index to classify all rivers in Malaysia into
three categories; clean, slightly polluted and polluted in
Environmental Quality Report (EQR). There are four main
indicators of the water quality classification; Biochemical
Oxygen Demand (BOD), Ammoniacal Nitrogen (NH,N),
Total Suspended Solid (SS) and Water Quality Index (WQI).
These indicators are ranged differently according to their
categories. Why only BOD, NH,-N and SS sub-index are
being considered in Table 3. This is because these three
parameters are the major contributor to river pollution thus,
they are highlighted by DOE.

TABLE 3. DOE Water Quality Classification Based on Water Quality Index

Sub Index & Water Quality Index Index Range

Clean Slightly Polluted Polluted
Biochemical Oxygen Demand (BOD) 91-100 80-90 0-79
Ammoniacal Nitrogen (NH,N) 92-100 71-91 0-70
Suspended Solids (SS) 76-100 70-75 0-69
Water Quality Index (WQI) 81-100 60-80 0-59

Haseena et al. (2017) defined that water pollutants are
unwanted chemicals and materials that contaminated water
in a river that cause the water quality degraded. Usually,
pollutants originate from agricultural, sewage or treatment
plant and commercial activities. This fact also supported by
Sasakova et al. (2018) said that pollutions on ground surface
flow into the river through surface runoff and effluent
discharges from factories increasing pollution.

Agricultural pollution comes from agriculture and
husbandry activities which produce biotic and abiotic
byproducts that result in contamination of ecosystems
(Ogbuewu et al. 2012). Koslow (2013) mentioned that
fertilizers, pesticides and animal waste used from agricultural
activities are washed away in waterways during rainfall
events. Surface runoff brings along the contaminations such
as nutrients and pathogens; bacteria and viruses into the river.
The contamination contains excess nitrogen and phosphorus
which will cause an increase of NH,N, SS and BOD level in
a river. Livestock breeder often released excess water from
animal waste into the nearest drain which eventually flows
into the mainstream. It is quite disappointing that no actions
taken from authorities toward these people as the activities
usually takes place in rural area where people usually focus
more in urban area.

Sewage is wastewater that usually contained faeces,
urine and laundry waste. This wastewater comes from
a residential area or housing area. Residential area with
sewage system is less worried compared to an area with no

sewage system, especially in a rural area. The wastewater
flows through sewage pipes into treatment plants to be
treated (Huler 2010). However, people lived in a rural
area tend to flush the wastewater directly into a river. As
written by Va et al. (2018), restaurants and other commercial
buildings also tend to flush wastewater from sinks into a
drain that will eventually flow into the river. Wastewater is
known as water-borne disease. During flooding, untreated
sewage flows into the river and contaminate the water
sources. The contamination can cause diseases (Pandey et
al. 2014) to spread such as cholera, diarrhea and hepatitis
A, which indicates increasing of microorganisms in water
body.

The treated sewage will be disposed into the sea. In
some cases, water disposal may still contain pollution. This
is because the treatment used in the treatment plant is still
based on the Environmental Quality Act, 1974. We are now
in the 20th century, 202 1to be specific. A lot of new pollution
and diseases brought by viruses and bacteria can be found
in the wastewater due to rapid development of molecular
tools and wide application of next generation sequencing
technologies. Previous treatment still does not include
disinfection processes of inactivation of new pathogens to
treat the wastewater. Thus, the treatment of sewage should
be improvised to adapt environment nowadays.

Effluent discharges from factories and premises always
need to be monitored before release it into the river. There
are standards that need to be followed by manufacturers and
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public as stated in guidelines provided by DOE. However,
some irresponsible manufacturer released the wastewater
without making sure it met the standard highlighted by
authorities. Pollutants from industrial sources are asbestos,
lead, mercury, nitrates, phosphates, sulphur, oils and
petrochemicals. Usually manufacturing factories released
the effluent into nearby drain which will eventually carried
away by streamflow. These pollutants will increase the
Ammoniacal Nitrogen level and thus the level of dissolved
oxygen depleted. Expose to this pollution not only give
harm to animals, but it also causes illness to a human who
had unknowingly consumed this in their drinking water.

After WQI is calculated by using Equation 1, the river
is classified as either clean, slightly polluted or polluted. For
clean river, this means that the six parameters; DO, BOD,
COD, NH,-N, SS and pH had met the requirements. When a
river is classified as either slightly polluted or polluted river,
we need to look into level of BOD, NH,-N and SS. Thus, we
can focus more into the main pollutants contribute to the
decrease of water quality.

The amount of oxygen consumed by microorganisms
such as viruses and bacteria during the respiration process
caused depletion of dissolved oxygen and increase
of Biochemical Oxygen Demand (BOD) level. These
microorganisms resulted from wastewater which is untreated
or partially treated that enters the water body.

Ammoniacal Nitrogen comes from fertilizers and other
industrial applications. Decomposition of organic waste
matter by microorganisms also contributed to a high level
of NH3-N in a river. High level of NH,-N means that BOD
level also increases thus, less amount of oxygen dissolved
in the river.

Total Suspended Solids (TSS) are larger than 2 microns,
smaller size than that is considered dissolved solid. Land
clearing, debris brought by surface runoff, microorganisms
existed in sewage and decomposition of organic materials
contributed to the increase of SS. The high amount of SS
present in the water will cause the clarity of river decrease.

These three parameters and WQI are sufficient to
show the status of a river and classify it into clean, slightly
polluted and polluted.

CONCLUSION

Water Quality Index (WQI) act as a reference for water quality
researchers to understand more about the status of a river.
Every country has developed its own WQI developed and
differs according to demographic status and environment.
Although Malaysia has adapted the NWQI calculation and
standards for almost 25 years, some adjustment should
be considered. BOD only is sufficient to represent oxygen
demand in NWQI out of two oxygen demand; BOD and COD.
Besides, improvement of treatment process of newly found
pathogens in our wastewater due to rapid development of
technologies in recent decades need to be highlighted. Last
but not least, usage of water as irrigation should be modified
to suit it class in NWQI.
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