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Abstract— This review paper focuses on process of water 

treatment using different methods. Water reuse is called the 

greatest challenge of the 21st century. It is the only solution 

to close the loop between water supply and wastewater 

disposal. In many parts of the world reclaimed water is used 

as a water resource. Rivers, lakes are currently degraded by 

both natural and anthropogenic activities, which deteriorate 

the water quality, affecting the ecological balance, pushing 

them to brink of extinction in the process of unplanned 

development, giving rise to planning for suitable 

conservation strategies. Different Parameters were analyzed 

like pH, COD, BOD, Chloride, Alkalinity, Total Hardness, 

Calcium Hardness, Magnesium, Magnesium Hardness, DO 

and TDS. The result indicates that the river, lakes are in 

polluted condition. A systematic study has been carried out 

to assess the water quality. 
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I. INTRODUCTION 

Water is a highly valuable resource. Statements have been 

made that in the future war might not only be fought over 

resources like oil, gold, money or personal freedom, but also 

over water. This very extreme statement inevitably shows 

that the availability and consequently the reuse of water 

become more and more important in the future, especially in 

regions where availability of fresh water is rare. Globally, 

only 0.3% of the water on planet earth is available as fresh 

water in lakes and rivers. A world average of 70% of that 

water is used for irrigation, the rest for domestic and 

industrial purposes. Industrial use can be as high as 59% in 

high income countries. Reuse of water is therefore 

especially important for industrial applications and should 

become a main focus in the future. 

II. BAGMATI RIVER  

The Bagmati River is a river of Nepal. It flows through the 

Kathmandu valley and separates Kathmandu from Lalitpur. 

It is considered a holy river by Hindus and Buddhists. A 

number of Hindu temples are located on its banks. 

 The Bagmati River is considered the source of 

Nepalese civilization and urbanization. The river has been 

mentioned as Vaggumuda in Vinaya Pitaka and 

Nandabagga. It has also been mentioned as Bahumti in 

Battha Suttanta of Majjhima Nikaya. 

A. Pollution in Bagmati River: 

In Kathmandu, Bagmati River gains large amounts of 

untreated sewage, and large levels of pollution of the river 

exist primarily due to the region's large population. Many 

residents in Kathmandu empty personal garbage and waste 

into the river. Attempts are being made to monitor the 

Bagmati River system and restore its cleanliness. 

 Upstream from Kathmandu Valley, the overall 

water quality is very good, but this deteriorates quickly as 

the river reaches the urban areas within the Valley. Table 1 

presents typical water quality data of the Bagmati River at 

Sundarighat, a very heavily populated section of 

Kathmandu. 

Parameter Influent Effluent Removal 

BOD5 (mg/L) 270 25 91% 

COD (mg/L) 1150 250 78% 

TSS (mg/L) 216 100 54% 

TKN (mg/L) 48 30 38% 

TKN (mg/L) 41.7 22.1 47% 

P (mg/L) 6.71 3.2 52% 

Table 1: Water Quality Parameter of the Bagmati River at 

Sundarighat 

B. Treatment Systems: Activated Sludge Treatment Process 

The activated sludge wastewater treatment process is 

identified by three major characteristics: a biological reactor 

for the decomposition of degradable organic chemicals, a 

settling tank for the removal of solids and biomass from the 

water, and a recycle stream from the settling tank to the 

reactor to ensure sufficient levels of microorganisms. From 

the oxidation ditches, wastewater flows into two secondary 

clarifiers for the settling of solids. Up to 2,500 MLSS sludge 

is pumped from the clarifiers back to the oxidation ditches 

to be metabolized by microorganisms, and any excess 

sludge is wasted to one of fourteen drying beds. 

III. TERIP RIVER 

Sungai Terip water treatment plant project is located in 

Seremban, Negeri Sembilan, Malaysia. It has a capacity of 

about 136 Mld nominal, which can be increased to 179 Mld 

maximum. The source of water is from the Terip River.  

A. Treatment: 

1) Phase 1:  

The first phase includes 4 steps, aerator, mixing chamber, 

sedimentation tank, and filtration tank. 

2) Phase 2 (Lamella Tube):  

A Lamella clarifier is a water treatment process that features 

a rack of inclined metal plates, which causes flocculated 

material to be precipitated from water that flows across the 

plates. Inclined plate settlers or Lamella clarifiers are 

primarily used in the wastewater and water treatment 

industries to separate solids from liquids in effluent streams. 

3) Phase 3 (Dissolved Air Flotation): 

Dissolved air flotation (DAF) is a water treatment process 

that clarifies wastewaters (or other waters) by the removal of 

suspended matter such as oil or solids. The removal is 

achieved by dissolving air in the water or wastewater under 

pressure and then releasing the air at atmospheric pressure in 
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a flotation tank or basin. The released air forms tiny bubbles 

which adhere to the suspended matter causing the suspended 

matter to float to the surface of the water where it may then 

be removed by a skimming device. 

4) Result Overview 

It is clear that Lamella tube needs smaller footprints 

compared with other methods and the processes only need 

simpler equipment. Influent enters the lamella clarifier 

where it is usually flash mixed with a polymer flocculent 

and then gently agitated with a separate mixer. The cross-

current entry method reduces the risk of disturbing 

previously settled solids. 

IV. WAIKATO RIVER 

The Waikato River is the longest river in New Zealand, 

running for 425 kilometers through the North Island. It rises 

in the eastern slopes of Mount Ruapehu, joining the 

Tongariro River system and emptying into Lake Taupo, 

New Zealand's largest lake.  

A. Challenge: 

As a result of increasing water demands by the greater 

Auckland region, Watercare Services Limited – the main 

water supplier for the region – needed to secure a new water 

source to ensure future needs would be met. Watercare 

selected the Waikato River as another raw water source. 

Although the river offered more security during times of 

drought, local residents had considerable concerns about the 

quality of the water. Compared to the sheltered reservoirs, 

the river was vulnerable to runoff from neighboring farms. 

With an average turbidity of 12 NTU, a TOC of 5.8 mg/L, 

and an average color of 23°H, the water source would be a 

challenge to treat.  

B. Solution: 

Before deciding on a treatment method for the new water 

source, Watercare formed a Micro-biological Advisory 

Group (MAG), consisting of various independent water 

experts. The MAG performed an in-depth review of the 

water source, and advised on the required water treatment 

for the river.  

C. Result Overview: 

Raw water is pumped though a fine screen, and aluminum 

sulphate is added as a coagulant year-round to reduce color 

and TOC. The influent flows through the clarification stage, 

where the majority of the turbidity is removed.  

The water then flows to the Zee Weed (GE membrane) 

immersed membranes, where permeate pumps draw the 

settled water through the membrane fiber. With a nominal 

pore size of 0.04μm, the ZeeWeed membrane acts as a 

physical barrier to waterborne pathogens. Permeate from the 

membrane then flows through Granulated Activated Carbon 

(GAC) filtration, to re-move organics, taste and odor. 

Chlorine treatment is used for final disinfection before water 

is released from the plant. 

 Raw water Treated Water 

Turbidity(NTU) 10 <0.1 

TSS(mg/L) 20 <1.5 

Giardia(per 100ml) 1 <6 log removal 

Cryptosporidium (per 

100ml) 
4 <6 log removal 

Viruses N/A <2 log removal 

Table 2: Treated Water Results 

V. HUANGPU RIVER 

As the main drinking water source of Shanghai, the largest 

city in China, the Huangpu River provides 4x10
6
 m

3
 raw 

water every day to the city. Due to the increasing industrial 

pollution, the raw water quality of Huangpu River has been 

deteriorated in recent years. 

A. Process in Use: 

Most of local water plants are employing conventional 

surface water treatment processes, which consist of 

coagulation, flocculation, sedimentation, rapid sand 

filtration and disinfection. These processes focus primarily 

on the removal of turbidity, colloid and pathogens, but are 

typically ineffective in reduction of dissolved organic 

pollutants, which may produce adverse impacts to human 

health (e.g. formation of disinfection byproducts during 

chlorination). To provide safe and clean drinking water, 

reliable and effective alternatives for conventional treatment 

processes are highly required.  

B. Experimental Set- Up: 

The pilot scale set-up was installed in the intake pump 

station of the Minhang Second Water plant, Shanghai, 

China, with a designed flow rate at 3-5 m
3
/h (shown in 

Figure)  

 
Fig. 1: Schematic diagram of experiment setup. 
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 A laminated filter was installed before the UF 

booster pump to remove the particles with the diameter 

larger than 150 μm. The UF membrane(LH3, Lisheng 

Company, China), in-pressure hollow-fiber type, was made 

of PVC alloy, the effective filtration area of the membrane 

was 40m
2
, and the molecular weight cut-off (MWCO) was 

100,000 Dalton(Da). The UF system operated at a dead-end 

filtration mode, and the backwash cycle was set at 30 

minute. Once the operating pressure of the UF membrane 

(ΔP=P1-P2) went up to near 0.1 MPa, a chemical clean 

would be executed to restore the membrane flux.  

 NF system was composed of 10 set of NF90-4040 

(Dow Company), the total effective filtration area was 76m
2
, 

the membrane was made of aromatic polyamide and 

polypiperazine, and the MWCO of NF was 200-300 Da. The 

NF system operated at a cross-flow mode, and the recovery 

rate was set at 50%. 

VI. LAKES AT NARDIPUR AND MANSA 

A study of the water quality of the Nardipur and Mansa 

Lake, which is manmade water body situated in surrounding 

area of Mansa taluka and Kalol taluka, Dist: Gandhinagar, 

Gujarat. Analysis of water chemistry was carried out with 

changes in water chemistry. Collecting of water samples 

were fragmented as monthly time period. Water samples of 

both Lake were examined for various physico-chemical 

parameters as pH, Total Hardness, Chloride Content, 

Carbonates, Bicarbonates, Calcium and Magnesium 

Content, Calcium and Magnesium Hardness, Alkalinity, 

Nitrates and Electric Conductivity (EC) etc.  

A. Type of Pollution: 

In Nardipur lake and Mansa Lake was selected which is 

effected by domestic purpose sewage, man cleaning cloths, 

washing of cattle, small scale industrial effluents and 

worshiping activities. The Lakes were between big villages 

of Nardipur and Soja and also faces similar biotic stress. The 

analysis of physico-chemical parameters was done by 

following the slandered methods APHA and AWWA 

(1985). 

Sr.no Test Parameters Year 2011 

  Jan Mar May 

1 pH 7.6 8.2 8.6 

2 Dissolved Oxygen(mg/l) 5.6 6.2 6.8 

3 Total Dissolved 

Solid(mg/l) 
236 264 282 

4 Chloride(mg/l) 15.2 17.04 18.2 

5 Alkalinity(mg/l) 92 104 110 

6 Total Hardness(mg/l) 106 120 127 

7 Calcium Hardness(mg/l) 57 64 68 

8 Magnesium 

Hardness(mg/l) 
49 56 59 

9 C. O. D. (mg/l) 17.5 19.6 20.9 

10 B.O.D.(3 Day 27 C) (mg/l) 0.85 0.62 0.66 

Table 3: Parameters of Nardipur Lake 

Sr.no Test Parameters Year 2011 

  Jan Mar May 

1 pH 8.2 8.6 8.7 

2 Dissolved Oxygen (mg/l) 6.3 6.7 6.7 

3 Total Dissolved 777 827 826 

Solid(mg/l) 

4 Chloride(mg/l) 169.1 180.1 179.6 

5 Alkalinity(mg/l) 357 380 379 

6 Total Hardness(mg/l) 198 224 238 

 Calcium Hardness(mg/l) 112 128 135 

8 
Magnesium 

Hardness(mg/l) 
86 96 103 

9 C. O. D. (mg/l) 48.4 52.4 53.2 

10 B.O.D.(3 Day 27 C) (mg/l) 2.5 2.8 2.8 

Table 4: Parameters of Mansa Lake 

B. Results Overview: 

The physico-chemical parameters of both the lake were 

analyzed from January to June 2011. Nardipur lake and 

Mansa lake water parameter are presented in table – 3,4. 

The pH of both the lakes is indicates the alkaline nature of 

lake and it is varies from 7.6 pH to 8.6 pH of Nardipur lake 

and 8.2 pH to 8.7 pH of Mansa lake. The Dissolved Oxygen 

varies from 5.6 mg/l to 6.8 mg/l of Nardipur and 6.3 mg/l to 

6.7 mg/l of Mansa lake.  

VII. GANGA RIVER IN HARIDWAR 

Haridwar is one of the important tourism of Uttarakhand. It 

is one of the most ancient towns and a very important 

pilgrim centre of India where people from all over the 

country come round the year to have a dip in the river 

Ganga.  

A. Types of Pollutants: 

Haridwar has gained its importance as an industrial town 

with the establishment of Bharat Heavy Electrical Limited 

(BHEL) at Ranipur. Adjoining to the BHEL, SIDCUL has 

also developed a big industrial area for 550 industries out of 

which about 350 units are in the process of installation 

whereas about 150 units has started their production. Few 

important industries planed in study area i.e., Hindustan 

Lever Limited, Mahindra and Mahindra, ITC, Hero Honda, 

Calvin care, Somani, Eveready, Hevell’s India, etc. These 

industries have created lot of pollution in Ganga River in 

recent years. 

B. Physico-Chemical Analysis: 

The samples were analyzed using the Standard Methods 

(APHA, AWWA, and WCF 1998). The primary parameter 

Total suspended solids (TSS), Dissolved oxygen (DO), 

BOD5, COD, the ratio of COD to BOD5; while secondary 

parameters are, covering physical, chemical, and 

biochemical properties of the wastewater. Temperature of 

water was measured using centigrade thermometer. The 

turbidity of water was measured with the help of “Jackson’s 

Candle Turbidity meter”. Total solids include Total 

Suspended Solids (TSS), and Total Dissolved Solids (TDS). 

Electronic digital pH meter measured the pH of the water 

sample. The dissolved oxygen was determined using 

Winkler’s titrimetric method. 

Parameters Range 

Flow Rate (MLD) 41.0 – 60.0 

pH 7.08 – 7.31 

Temperature (
0
C) 16.0 – 27.5 

Total Dissolved Solids (mg/l) 376.0 – 484.0 

Total Solids (mg/l) 103.1 – 688.1 

Total suspended solids (mg/l) 276.0 – 366.0 
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Chemical Oxygen Demand (mg/l) 276.0 – 392.0 

Dissolved oxygen (mg/l) 6.03 – 7.24 

Biochemical Oxygen Demand (mg/l) 83.0 – 167.0 

Table 5: Physico-Chemical properties of Municipal 

Wastewater Discharge in Ganga River, Haridwar 

VIII. NAG RIVER 

Forming a part of Kanhan-Pench river system, Nag River 

originates in Ambazari Lake and confluences to Pili River 

before pouring into Kanhan River. Recently various efforts 

are being made to bring Nag River into city's heritage list. 

The river serves as drainage for the city of Nagpur. Its 

ecosystem is extremely polluted by urban waste pollution 

from Nagpur. Nag River in Nagpur district of Maharashtra 

state in India is also a victim of unplanned urbanization and 

development. 

A. Process:  

Membrane bioreactor (MBR) is a proven technology for 

wastewater reclamation that combines biological treatment 

with membrane filtration to achieve high quality effluent. 

Membrane bioreactor (MBR) technology, which combines 

biological-activated sludge process and membrane filtration 

has become more popular, abundant, and accepted in recent 

years for the treatment of many types of wastewaters. 

 
Fig. 2: Removals of DOC 

 
Fig. 3: MLSS and MLVSS in the bioreactor of the sMBR 

IX. CONCLUSION 

In the present study  all analyzed samples for physical and 

chemical properties of municipal wastewater discharge in all 

above river was not found to be within desirable limits by 

various agencies. Therefore, the present study, based on 

scientific methodology clearly shows that the said Nag 

River wastewater treatment study sites can be easily treated 

for further used and however it is suggested to monitor the 

same regularly for sustainable usage. 
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