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FOREWORD 

River Bhagirathi and river Alaknanda originate in Garhwal Himalayas and join at Devprayag to form 

River Ganga.  River Ganga traverses through Uttarakhand, Uttar Pradesh, Bihar, Jharkhand and West 

Bengal and thereafter enters Bangladesh. The important tributaries of Ganga are the Yamuna, the Kali, 

the Ramganga, the Ghaghra, the Gandak, the Kosi, and the Sone. 

Various urban centers viz. Haridwar, Kannauj, Kanpur, Allahabad, Varanasi, Patna and Kolkata which 

are located on the banks of river Ganga, draw water from the river to meet their  requirement and 

almost the entire wastewater generated by these centers is disposed off into the river.  The cluster of 

polluting industries in Kashipur and Moradabad discharge their effluent in river Ramganga and that of 

Meerut and Modinagar in river Kali.   Both these tributaries contribute pollution in river Ganga in the 

vicinity of Kannauj. The tannery cluster in Kanpur also discharges substantial amount of industrial 

effluent in the river.  River Ganga is polluted by Faecal Coliforms bacteria in its entire length to 

variable degree whereas the level of BOD an indicator of organic pollution is largely exceeding the 

criteria in the stretch that spans from Kannauj to Tarighat. 

The diversion of water of River Ganga through Upper and Lower Ganga canals, leaves virtually very 

little  or no flow in the main river.   In absence of adequate flow the unabated discharge of treated 

sewage, even with 100% treatment, and BOD level of 30 mg/l, cannot bring the river water quality to 

bathing level in lean season flow.  To achieve the goal of river water quality minimum flow is required 

to be maintained throughout the year to support the eco-system in general and all forms of aquatic life 

in particular and ultimately maintain the wholesomeness of river Ganga. 

Central Pollution Control Board, in association with the State Pollution Control Boards of Uttarakhand, 

Uttar Pradesh, Bihar, and West Bengal, has established a monitoring network to quantify water quality 

of the Ganga and suggests measures for improving the quality. 

The water quality data collected and collated by Central Pollution Control Board under National Water 

Quality Monitoring Programme and Assessment of sources of Pollution is presented in this treatise. 

This report also provides insight to the contribution of pollution from River Kali and River Ramganga. 

The cooperation extended by State Pollution Control Boards of Uttarakhand, Uttar Pradesh, Bihar, 

Jharkhand and West Bengal in collecting and collating the data is acknowledged. 

The data presented in this report has been assessed, processed and compiled by  Sh. Vishal Gandhi, 

Scientist, óCô, Sh. R M Bhardwaj, Scientist óDô,  Sh.A.K.Sinha, Scientist óDô and Ms. Garima Dublish, 

Research Associate under the supervision of Sh. J S Kamyotra, Member Secretary.  

We hope, the information contained in the report would be useful to the concerned authorities, 

academic institutions, researchers and others stakeholders involved in mission clean Ganga. 
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EXECUTIVE SUMMARY  

 

Central Pollution Control Board has a network of 57 water quality monitoring stations on river Ganga 

and monitoring 9 core parameters regularly. With respect to said network, it was observed that river 

Ganga within the prescribed limits in terms of BOD from its origin to Rishikesh and in the segment of 

Bihar. However, in the stretch of Rishikesh Downstream to Garhmukteshwar and Kannauj Upstream to 

Trighat and few locations at West Bengal (Dakshineshwar, Uluberia & Diamond Harbour) water 

quality exceeds the criteria in terms of BOD.Dissolved Oxygen & pH is meeting the criteria at almost 

all the monitoring locations while Faecal Coliform is not meeting the criteria at most of the monitoring 

locations from Kanpur Downstream onwards upto Diamond Harbour. 

¶ Status of Drains discharging wastewater to river Ganga 

CPCB has inventorized and monitored 138 drains in Ganga river Catchment. 76 % of the pollution 

load was contributed by Uttar Pradesh. Maximum flow was also measured in Uttar Pradesh. In 

Uttar Pradesh, Chhoyia, Permiya, Sisamau nala are the major polluters which contributes maximum 

pollution load. In West Bengal maximum numbers (54) of point sources were identified. This 

indicates that if the pollution load in the major drains of Uttar Pradsh, Bihar and West Bengal is 

addressed, water quality would show substantial improvement.  

¶ Performance Evaluation Of Sewage Treatment Plants 

Perfomance evaluation of 64 Sewage Treatment Plants was conducted.  It was observed from the 

findings that capacity utilization wise, West Bengal needs immediate attention. All the non 

functional STPs needs to be made functional. The STPôs at Bhatpara (new), Titagarh, Bandipur 

need improvement. With respect to Uttar Pradesh, Jajmau, Dinapur, Bhagwanpur at BHU needs 

improvement in its performance. In case of Bihar, treatment plant at Chapara, Patna needs to be 

made functional. STP at Lakkarghat in Uttrakhand needs improvement in its performance. 

¶ Recoinaissance survey of river Kali (East) and Ramganga 

CPCB has surveyed and monitored river Kali (East) and Ramganga and inventorize point sources 

of pollution. Major tributaries of river Ramganga are river Kho, Gagan, Kosi, Dhela, Bhakara, East 

and Waste Begul and Deohra (Gorra). During survey, it was found that Moradabad and Rampur 

drain are two major drains discharging industrial/domestic wastewater in river Ramganga. Total 

BOD load discharge to river Ramganga by tributaries/darins is 132 TPD. Flow of river Kali at 

Khatauli town was zero which shows that natural source of river Kali was abolished and flow was 

only observed during monsoon. There are nine point sources namely Abu Nallah-1, Abu Nallah-2, 

Odean drain, Chhoyia drain, Hapur drain, Kadrabad drain, Gulaothi drain, Bulandshar drain-1 and 

Bulandshar drain-2 which carry industrial and domestic wastewater into river Kali. Total BOD 

load discharged by 09 drains to river Kali (East) is 165 TPD. 

 



¶ Inventorisation Of Grossly Polluting Industries (GPI) 

CPCB has also inventorized 764 grossly polluting industries discharging wastewater to main stem 

of River Ganga (either directly or through drains) and its two important tributaries Kali-east and 

Ramganga in Uttarakhand, Uttar Pradesh, Bihar and West Bengal.  It was observed that water 

consumed by grossly polluting industries is 1123 MLD.In terms of number industrial units, tannery 

sector is dominating where as in terms of wastewater generation Pulp & paper sectors dominate 

followed by chemical and sugar sector.It is also observed that GPI in Bihar generate minimum 

wastewater (19%) in terms of water consumed whereas GPI in West Bengal generate maximum 

wastewater 75.5% in terms of water consumed this followed by Uttarakhand (56.7%) and Uttar 

Pradesh (39%%).  

In the riverine system Ramanga carries maximum industrial wastewater followed by main stream of 

river Ganga and Kali-East respectively. 
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CHAPTER-1 

Introduction and Geomorphology 

Background 

The Ganga basin accounts for a little more than 

one-fourth (26.3%) of the countryôs 

totalgeographical area and isthe biggest river basin 

in India, covering the entire states of Uttarakhand, 

Uttar Pradesh (UP), Bihar, Delhi, and parts of 

Punjab, Haryana, Himachal Pradesh, Rajasthan, 

Madhya Pradesh, and West Bengal. The Ganga 

basin is bound in the north by the Himalayas and in 

the south by the Vindhyas. The main river stream 

originates in the Garhwal Himalaya (30
0 
55ô N, 

79
0
7ô E) under the name of the Bhagirathi.  

The ice-cave of Gaumukh at the snout of the 

Gangotri glacier, 4100 meters above sea level, is 

recognized as the traditional source of River 

Ganga. The river cuts its path through the Himalayas 

and flows a distance of about 205 Kilometers from 

Gaumukh and transverses through two districts of 

Uttrakhand state i.e. Uttarkashi and Tehri to reach 

Devprayg where another head stream, the 

Alaknanda, joins it to form Holy Ganga. The River 

Alaknanda is a major tributary of the River Ganga at 

Uttarakhand that begins at the confluence of the 

Satopanth and Bhagirath Kharak glaciers in 

Uttarakhand and it travels approx 190 km. before 

meeting Bhagirathi.  

 

 

After flowing through the northern-most part of 

Uttarakhand, the riverflowsthrough Uttar Pradesh, Bihar, Jharkhand and West Bengal, and finally 

drains into the Bay of Bengal. The river traverses a length of 1450 km in Uttarakhand and Uttar 

Pradesh while touching the boundary between UP and Bihar for a stretch of 110 km. It then flows 

through Bihar, more or less covering a distance of 405 km.The length of the river measured along the 

Bhagirathi and Hugli rivers during its coursein West Bengal is about 520 km. The River Ganga has a 

large number of tributaries, namely, Kali, Ramganga, Yamuna, Gomti, Ghaghara, Gandak, and Kosi. 

The River Yamuna, although a tributaryof Ganga, is a river basin in itself. Its major tributaries are 

Picture-1: Bhagirathi near Gomukh 

 

Picture 2:Confluence of River Alaknanda with River 

Bhagirathi at Devprayag 
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Chambal, Sind, Betwa, and Ken. The main plateau tributaries of the Ganga river are Tons, Son, 

Damodar, and Kangsabati-Haldi.  

1.1 Salient Features of River Ganga 

 Total Length     2525 kms 

Uttarakhand     450 kms 

Uttar Pradesh     1000 kms 

Sharing length between UP & Bihar  110 kms 

Bihar      405kms 

Jharkhand     40kms 

West Bengal     520 kms 

Catchment Area Ganga Basin   8,61,404 sq km (26.4%) of India 

Average Annual discharge   4,93,400 million cubic meter 

 Main Tributaries    Yamuna, Ramganga, Gomti, Ghaghara,  

       Gandak,  Damodar, Kosi & Kali-East                                                    

Main sub tributaries Chambal, Sindh, Betwa, Ken, Tons (beyond Five 

States), Sone & Kasia-Haldi 

 Major Cities located on the bank   Srinagar, Rishikesh, Haridwar, Roorkee (in                                                                                 

       Uttarakhand), Bijnor, Narora, Kanauj, Kanpur,                                                                                 

       Allahabad, Varanasi, Mirzapur (In Uttar                                                                                 

       Pradesh), Patna, Bhagalpur (In Bihar) and                                                                                 

       Bahrampur, Serampore, Hawarah and Kolkata (in                                                                                 

       West Bengal) 

¶ Demography (Riperian States along Ganga river )  

Total population (2011)  

State / UT Persons Density (persons 

per km
2
) 

Urban Population 

Uttarakhand 10,116,752 190/km
2
 30,91,169 (30.55%) 

Uttar Pradesh 199,581,477 828/km
2
 4,44,70,455(22.28%) 

Bihar 103,804,637 1,102/km
2
 1,17,29,609 (11.30%) 

Jharkhand 1,150,038 720/km
2
 79,29,292 

West Bengal 91,347,736 1,029/km
2
 2,91,34,060 (31.89%) 

Total 437,816,840(43.78 

Crore) 

 

 96,354,585 (9.63 Crore) 

(22% ) 
 

Main stem of river Ganga houses a populationwith high density. In absence of proper sanitation, 

abstraction of surface and groundwater for irrigation and drinking purposes and partially treated 

domestic and industrial effluent turns Ganga into a polluted river in the stretch from Kannuj to trighat 

in the state of Uttar Pradesh and also makes the water of riverGanga unfit even for bathing purposes. 

Map of Ganga Basin is shown in Figure 1.1 
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Figure 1: Map of Ganga Basin 
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1.2 Developments in Ganga basin 

Total Surface water resource of Ganga river has been assessed as 33 X 10
7
 cusec out of which 7 X 10

7
 

cusec of surface water has been put to use. In addition, the annual groundwater potential for irrigation, 

domestic and industrial usage in the Ganga basin has been assessed at 11 X 10
7
 cusec and out of which 

7 X 10
7
 cusec of groundwater is being used as per records of Central Ground Water Board. 

Due to large scale developments in the Ganga Basin, the river ecosystem is being effected adversely. 

To understand the present scenario in the Ganga basin, the river Ganga can be classified into three 

reaches. 

1.2.1 Upper Ganga Reach 

The river Ganga, in the upper reaches flows on a steep and narrow bed, mostly rocks and boulders. This 

reach is considered to have immense potential for harnessing hydropower. A line diagram showing 

hydro power projects on Ganga river from Gaumukh to Haridwar is placed at figure 1.2 

 

Figure 2.2: Schematic diagram showing hydrapower projects from Gaumukh to Rishikesh 

There are two types of projects on river Ganga- Hydropower projects in the upper reaches planned and 

implemented by various Central and State agencies viz. Uttrakhand Jal Vidyut Nigam Limited 

(UJVVNL) and the irrigation (canal system) projects in the downstream middle reaches constructed by 

the State Irrigation Departments of Uttrakhand/Uttar Pradesh.  
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The hydropower projects in Uttrakhand are mostly run of the river (ROR) type except the Tehri Dam 

Project which is a storage project for hydropower development and augments the non-monsoon river 

flows due to storage of flood water in monsoon period.  Besides, there are six existing (ROR type) 

hydro projects in operation and seven (ROR types) projects under construction. 

In addition, there are around 22 ROR type projects, with proposed installed capacity of more than 10 

MW, under various stages of planning and investigation.  All these projects are placed in table 1.1. 

Table 1.1: Hydro-Electric Projects (Above 10 Mw) On River Ganga In Uttarakhand 

SL. NO. NAME OF THE 

PROJECT 

CAPACITY 

IN MW  

NAME 

OF CO. 

DISTRICT  RIVER  

A. UNDER OPERATION (Existing)  

1 Tehri Dam 1000 THDC Tehri Bhagirathi 

2 Visnuprayag 

HEP 

400 JPVL Chamoli Alakananda 

3 Koteshwar HEP 400 THDC Tehri Bhagirathi 

4 Maneri Bhali-I 

HEP 

90 UJVNL Uttarkashi Bhagirathi 

5 Maneri Bhali-II 

HEP 

304 UJVNL Uttarkashi Bhagirathi 

6 Chilla HEP 144 UJVNL Pauri Ganga 

7 Bhilangana 22.5 Swasti 

Power 

Tehri Bhilangana 

      

B. UNDER CONSTRUCTION 

1 Tapovan 

Vishnugad HEP 

520 NTPC Chamoli Dhauliganga 

2 Tehri-psp (stage-

II)  

1000 THDC Tehri Bhagirathi 

3 Phata Byung 

HEP 

76 LANCO Rudraprayag Mandakini 

4 Singoli Bhatwari 

HEP 

99 L & T Rudraprayag Mandakini 

5 Vishnugad 

Pipalkoti HEP 

444 THDC Chamoli Alakananda 

6 Alakananda HEP 300 GMR Chamoli Alakananda 

7 Srinagar HEP 330 GVK Pauri Alakananda 

C. DPR PREPARED / SUBMITTED 

1 Kotli Bhel ï I A 

HEP 

195 NHPC  Tehri Bhagirathi 

2 Kotli Bhel ï I B 

HEP 

320 NHPC Pauri Alakananda 

3 Kotli Bhel ï II 

HEP 

530 NHPC Pauri Ganga 

4 Bowla 

Nandprayag HEP 

300 UJNVL Chamoli Alakananda 

5 Nandprayag 

Langasu HEP 

100 UJNVL  Chamoli Alakananda 
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6 Jelam Tamak 

HEP 

128 THDC Chamoli Dhauliganga 

7 Lata Tapovan 

HEP 

171 NTPC Chamoli Dhauliganga 

8 Devsari HEP 252 SJVNL Chamoli Pinder 

D. PROJECTS UNDER INVESTIGATION  

1 Karmoli HEP 140 THDC Uttarkashi Jadhganga 

2 Gohana Tal HEP 60 THDC Chamoli Birahiganaga 

3 Jadhganga HEP 50 THDC Uttarkashi Jadhganga 

4 Malarijelam HEP 114 THDC Chamoli Dhauliganga 

5 Tamak Lata HEP 280 UJNVL Chamoli Dhauliganga 

6 Rishi Ganga ï I 

HEP 

70 UJNVL Chamoli Rishiganga 

7 Rishi Ganga ï II 

HEP 

35 UJNVL Chamoli Rishiganga 

8 Bhilanganga- II 

HEP 

11 UJNVL Tehri Bhilanganga 

9 Bhilanganga ï III 

HEP 

25 Polyplex Tehri Bhagirathi 

10 Jalandharigad 

HEP 

11.8 Hausil 

Hydro 

Uttarkashi Bhagirathi 

11 Byunderganga 

HEP 

24.3 Super 

Hydro 

Chamoli Bhyunderganga 

12 Melkhet HEP 15  Melkhet 

Power 

Chamoli Pinder 

13 Rambara HEP 76 LANCO Rudraprayag Mandakini 

14 Gaurikund HEP 24 LANCO Rudraprayag Mandakini 

 

1.2.2 Middle Ganga Reach: 

The river in the middle reach enters and flows in plains, meandering mostly on a bed of fine sand. The 

river has a wide bed and flood plain. Substantial portionof the river flow is diverted to support 

agricultural activities through a system of Canals. The Uttar Pradesh Irrigation Department (UPID) is 

primarily responsible for managing these irrigation projects.  

The first significant irrigation projects, with head works at Bhimgoda barrage located at Haridwar was 

constructed more than a century ago.  It has a canal system called Upper Ganga Canal having a main 

canal of 10500 cusec capacity. Another project, known as Eastern Ganga Canal, having canal of 5800 

cusec capacity was commissioned in early seventies, mainly for irrigation during Khariff season when 

there is a lot of water in the river and some irrigation in other seasons, when water is available from 

releases from Tehri. The next significant irrigation project is located near Bijnore. It has a canal system 

called Middle Ganga Canal having a capacity of 10,260 cusec. The Narora barrage constructed mainly 

for the water supply to Atomic Power Plant and from this barrage, Lower Ganga Canal system of 

capacity 9000 cusec was constructed in early eighties. A parallel canal system of 4600 cusec was added 

later by the state of UP . These three irrigation canal systems divert fresh water from the river for 

irrigation which affects the flows downstream of Narora particularly up to Allahabad. 
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Substantial amount of flow, conveyed through a feeder canal originating from the barrage at Kalagarh 

on the river Ramganga, is introduced into the river Ganga just downstream of Garhmukteshwar to 

ensure sufficient quantities of water for Narora Atomic Power Plant. A Schematic diagram showing the 

major canal systems is depicted in figure 1.3. 

 

Figure 1.3: Schematic diagram shows canal system of river Ganga (middle ïreach) 

The confluence of Ramganga at Kusumkher, Kali at Kannauj and Yamuna at Allahabad augment the 

flow in the river. However, these rivers, particularly Ramganga and Kali also bring a lot of domestic/ 

industrial pollution load. In addition, several towns, industries and agricultural activities contribute to 

the point and non-point pollution load in this reach. Significant being the leather tanneries at Kanpur. 

Thus, river flow and water quality are the key concerns in this reach. 

Excessive use of ground water, by farmers, is depleting the ground water aquifers. At a number of 

places water is pumped out from the river or riverside wells to grow sugarcane and other cropsIn 

addition, general degradation of river system is visible due to encroachment of river bed, indiscriminate 

gravel/ sand mining, riverbed farming, active netting of fish, open defecation, etc. In many places, 

dumping of solid wastes including floral offerings and other materials used for religious purposes, 

washing of  clothes, wallowing of animals, throwing un-burnt/ partially burnt dead bodies adversely 




























































































































































































































































































































































































