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Preface  
 
In exercise of the powers conferred by sub-sections (1) and (3) of Section 3 of the 

Environment (Protection) Act, 1986 (29 of 1986), the Central Government has constituted 

National Ganga River Basin Authority (NGRBA) as a planning, financing, monitoring and 

coordinating authority for strengthening the collective efforts of the Central and State 

Government for effective abatement of pollution and conservation of the river Ganga. One 

of the important functions of the NGRBA is to prepare and implement a Ganga River 

Basin Management Plan (GRBMP).  

A Consortium of 7 Indian Institute of Technology (IIT) has been given the responsibility 

of preparing Ganga River Basin Management Plan (GRBMP) by the Ministry of 

Environment and Forests (MoEF), GOI, New Delhi. Memorandum of Agreement (MoA) 

has been signed between 7 IITs (Bombay, Delhi, Guwahati, Kanpur, Kharagpur, Madras 

and Roorkee) and MoEF for this purpose on July 6, 2010.  

This report is one of the many reports prepared by IITs to describe the strategy, 

information, methodology, analysis and suggestions and recommendations in developing 

Ganga River Basin Management Plan (GRBMP). The overall Frame Work for 

documentation of GRB EMP and Indexing of Reports is presented on the inside cover 

page.  

There are two aspects to the development of GRBMP. Dedicated people spent hours 

discussing concerns, issues and potential solutions to problems. This dedication leads to 

the preparation of reports that hope to articulate the outcome of the dialog in a way that is 

useful. Many people contributed to the preparation of this report directly or indirectly. This 

report is therefore truly a collective effort that reflects the cooperation of many, 

particularly those who are members of the IIT Team. Lists of persons who have 

contributed directly and those who have taken lead in preparing this report is given on the 

reverse side.  

 

Dr Vinod Tare  

Professor and Coordinator  

Development of GRBMP  

IIT Kanpur 
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1. Introduction 

This report presents the status of health along with morbidity and public and private 

healthcare expenditure in the Ganga River Basin. Historically, Ganga River is considered 

as one of the most sacred rivers of India. However, with the passage of time, this sacred 

river has been polluted by its own people due to various factors, including spiritual one 

(Wickramasekera A., 2013). With a growing population and urbanization in the Ganga 

basin, per capita availability of water, drinking water and safe drinking water has declined 

significantly. The links between population growth and environmental degradation are 

under congestions because the ever-increasing numbers of people depend on a fixed 

natural resource base (Dwivedi and Pathak, 2007).  Discharge of untreated sewage and 

industrial effluence are major causes of degradation of river water quality. The total 

wastewater generation from 222 towns in Ganga basin is estimated to be 8250 MLD, out 

of which 2538 MLD is directly discharged into the Ganga River, 4491 MLD is disposed into 

tributaries of river Ganga and 1220 MLD is disposed on land or low lying areas. 

Furthermore, Uttar Pradesh contributed more than 55% of the total urban industrial 

pollution load to the basin. ό/t/.Σ ά{ǘŀǘǳǎ ƻŦ {ŜǿŀƎŜ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘǎ ƛƴ DŀƴƎŀ .ŀǎƛƴέ) 

 
The untreated or improperly treated wastes disposed into aquatic resources from where 

ǘƘŜ ŘƻǿƴǎǘǊŜŀƳ ŎƛǘȅΩǎ ǿŀǘŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƳŜǘΣ ŎƻƴǎǘƛǘǳǘŜ ŀ ōƛƎ ǇǳōƭƛŎ ƘŜŀƭǘƘ ƘŀȊŀǊŘ 

in terms of their potential for spreading water borne diseases. It may also be mentioned 

that the existing public healthcare infrastructure is not adequate to meet the ever 

increasing healthcare requirement in the basin. Most of the health expenditure is 

supported by private spending, primarily Out of Pocket (OOP), with public funds 

constituting an insufficient amount. Around 39.5 million people fell below the poverty 

line in India due to out-of-pocket health payments in 2004ς2005. Policies to reduce 

poverty in India need to include measures to reduce catastrophic out-of pocket health 

payments (Bonu et al, 2007). 

 

Inadequate and inefficient public healthcare infrastructure and rising health hazards 

owing to inadequate access to safe drinking water and sanitation put enormous 

monetary burden of medical and health expenditure on households, with the spread of 

some alarming vector diseases in this region. Huge amount of public and private 

expenditure on water-borne diseases could be saved if quality of water is improved 

through reducing the river and ground water pollution and degradation. It is in this 

context that this study is carried out to examine the water, sanitation and health related 

issues in the Ganga basin. 
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1.1 Rationale of the Study 
Water, sanitation and health are the closely related issues. Inadequate access to safe 

drinking water & sanitation facilities and poor hygiene practices lead to ill-health of the 

people of the Ganga basin. With rising urbanization and industrialization and population 

pressure in the basin, the demand for water has been constantly increasing in all the 

sectors, including domestic one, which causes not only depletion of  both surface and 

groundwater resources but also contaminate  these resources and thereby adversely 

affecting human health. Untreated industrial wastes, domestic sewage, open defecation 

and chemicalization of agriculture pollute the water resources.  Therefore, maintaining 

aviral and nirmal Ganga is not only desirable for the sustainability of environment and 

ecosystem but also for the health of people living in the basin. The health of the river is 

directly associated with the health of the people and the economy as well. Keeping this 

aspect in view, the present study attempts to examine health status of people of the 

basin. Although this study presents the overview of existing public healthcare 

infrastructure and makes detailed discussion on healthcare expenditure, the focus, 

however, is mainly on water-related health issues and diseases.  An attempt has also 

been made to assess the private cost of treated drinking water, including bottled water. 

The findings of the study may, hopefully, provide valuable inputs for the preparation of 

the GRBMP. 

 

1.2 Scope of the Study 
The foremost objective of the study is to analyse the health status along with medical & 

health expenditure incurred by the households across the basin. With an intention that 

there has been an increase in water pollution in the basin, it has been inferred that 

medical and health expenditure of the residents had increased, especially in relation to 

water related diseases. This report has been divided into two major parts, one for 

aggregate analyses (section 4 to 6) and second for district-wise analyses (Section 7 and 8). 

Both the parts are further subdivided into three analytical parts. Sections 4 and 7 deal 

with service and education health infrastructure at aggregate and district level 

respectively. Sections 5 and 8 discuss issues related to drinking water, sanitation and 

health, particularly for Ganga basin states at aggregate and district level, respectively. 

Section 8 shields on health expenditure mainly for public and private expenditure at 

aggregate level. This section also analyse the medical treatment expenditure and loss of 

ƘƻǳǎŜƘƻƭŘΩǎ income for non-hospitalised and hospitalised treatment in the Ganga basin 

states. Sections 9 end with conclusions, policy implication and recommendations. 

 

2. 5ŀǘŀ {ƻǳǊŎŜǎ ŀƴŘ aŜǘƘƻŘƻƭƻƎȅ 
The study is based on the secondary data drawn from various published sources, such as 

National Health Profile (NHP), National Health Account (NHA) of India, Rural Health 
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Status (RHS) Bulletin, National Rural Health Mission and Census of India (2001, 2011). The 

data collected through the unit level records of the 60th Round of the NSSO (Report of the 

60th Round on Morbidity, Healthcare and Condition of the Aged, 2004) forms the source 

of data to estimate household expenditures on health. This survey covered 73,868 

households and 3,83,338 persons spread across all the states and union territories of 

India, Out of which 19,078 households (25.83% of the total surveyed households) and 

1,07,635 persons (28.08% of the total surveyed persons) were surveyed in the Ganga 

Basin that covers Uttar Pradesh, Uttarakhand, Bihar and West Bengal. Information on 

utilization of healthcare services by households for hospitalized treatments by type or 

nature of ailment and a number of related characteristics have been collected through 

this survey. Also, number of households using bottled water, and treatment of water 

before drinking has also been collected to find out the expenditure incurred by the 

households on such practices. Data on medical expenditure and loss of ƘƻǳǎŜƘƻƭŘΩǎ 

income due to hospitalisation have also been collected from this particular round of NSS. 

Census of India has also been the important source for the distribution of population 

identified by major sources of drinking water, sanitation, drainage etc. For some 

indicators of water borne diseases, data from National Health Profile (NHP) and unit level 

records of 60th NSS round (2004) have been taken. Public and private expenditure on 

health has been taken from National Health Accounts (NHA) of India,  

 

The present report considers Uttarakhand, Uttar Pradesh, Bihar and West Bengal states 

ŀǎ ǇŀǊǘ ƻŦ DŀƴƎŀ .ŀǎƛƴ ŀƴŘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǎǘŀǘŜǎ ŀƴŘ ¦¢ǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ Ψnon-basin 

statesΩ ƻǊ ΨƻǘƘŜǊǎΩ. The comparison among the basin states, non-basin states and overall 

India has been made on various important aspects. As discuss earlier, the report is 

divided into two parts. First part discuses aggregate estimates of Ganga basin states and 

Second part deals comprehensively with the disaggregated estimates of Ganga Basin 

states. However, for three large states in the basin (in terms of population) such as Uttar 

Pradesh, Bihar and West Bengal, tƘŜ ŘƛǎŀƎƎǊŜƎŀǘŜŘ ŘƛǎŎǳǎǎƛƻƴ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘŜǊƳǎ ƻŦ 

ƎǊƻǳǇǎ ƻǊ ǊŜƎƛƻƴǎΦ ¢ƘŜ ōŀǎƛǎ ƻŦ ǇǊƻȄƛƳƛǘȅ ǘƻ wƛǾŜǊ DŀƴƎŀ ŦƻǊ .ƛƘŀǊ ŀƴŘ ²Ŝǎǘ .ŜƴƎŀƭ ƛǎ 

ŎƭŀǎǎƛŦƛŜŘ ƛƴǘƻ ǘǿƻ ŎŀǘŜƎƻǊƛŜǎΣ ǘƘŀǘ ƛǎΦΣ ōŀƴƪ ŘƛǎǘǊƛŎǘǎ ŀƴŘ ƴƻƴ-ōŀƴƪ ŘƛǎǘǊƛŎǘǎ ŀƴŘ ŦƻǊ ¦ǘǘŀǊ 

tǊŀŘŜǎƘΣ ƛƴǘƻ ŦƛǾŜ ǊŜƎƛƻƴǎΦ 

 

Map-1 depicts the location of the Ganga Basin, along with its adjoining states. Map-2 

illustrates the location of districts in Uttarakhand. In order to make the report more 

relevant, concise and brief, all the 70 districts of Uttar Pradesh have been divided into 

five regions and then detailed region-wise analysis has been carried out.  These five 

regions are: Northern Upper Ganga Plains-NUGP (10 districts), Southern Upper Ganga 

Plains-SUGP (18 districts), Central Region-CR (9 districts), Southern Region-SR (7 districts 

of Bundelkhand region), and the Eastern Region-ER (26 districts). Map-3 shows the map 
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of Uttar Pradesh along with all five regions. Map 4 and 5 depicts position of bank and 

non- bank districts in Bihar and West Bengal, respectively. 

 

 
Map 1: Location of the Ganga Basin 

 

Map 2:  Location of Uttarakhand (with districts) in the Ganga Basin and in India 
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Map 3: Location of Uttar Pradesh (with regions) in the Ganga Basin and in India 

 

 

Map 4: Location of Bihar in the Ganga Basin and in India 
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Map 5: Location of West Bengal in the Ganga Basin and in India 

 

3. An Overview of the Health Status 
Increasing population pressure, rapid industrialization, and agricultural activities in the 

Ganga Basin adversely affect the quality of drinking water and as a result health of the 

people.  Direct discharge of  untreated industrial effluents and domestic sewerage, 

dumping of animal carcasses, bathing and ritualistic practices, including immersion of 

idols and floral materials in the river, open defecation and finally the non-point sources of 

pollution in the form of seepage of pesticides and chemical fertilizers, have become main 

sources of degradation of surface and ground water resources.  Ganga River has slowly 
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become the safe haven for viruses and bacteria mainly causing deadly diseases like 

dysentery, cholera, hepatitis A, typhoid fever etc. Diarrhea, as per global health figures, is 

said to be the second largest contributor for child mortality rates (IMR) in the world and 

India as well. The factors like unsafe drinking water, poor sanitation and hygiene 

conditions are undoubtedly the most to blame. These issues will be examined in the 

ensuing sections. Here, we briefly discuss some vital statistics, such as birth rates, death 

rates, IMR, CMR, expectation of life at birth to assess the general health profile of people 

in the Ganga basin ( refer Table 1).   

 

Table 1:     Overview of Health Profile in Ganga Basin States and India 

State
s 
 

 

Birth Rate *  Death Rate* Infant 
Mortality 

Rate* 

Child mortality 
Rate (0-4)**  

Expectation of 
Life at Birth ** 

T R U T R U T R U T R U T R U 

Bihar  28.
1 

28.
8 

22 6.
8 

7 5.
6 

4
8 

4
9 

3
8 

14.
7 

15.
1 

9.9 61.
6 

60.
7 

67.
5 

UK  19.
3 

20.
2 

16.
2 

6.
3 

6.
7 

5.
1 

3
8 

4
1 

2
5 

(-) (-) (-) (-) (-) (-) 

U. P. 28.
3 

29.
2 

24.
2 

8.
1 

8.
5 

6.
3 

6
1 

6
4 

4
4 

20.
1 

21 15.
4 

60 59.
2 

64 

W.B.  16.
8 

18.
6 

11.
9 

6 6 6.
3 

3
1 

3
2 

2
5 

7.9 8.6 5.5 64.
9 

63.
5 

69.
9 

India  22.
1 

23.
7 

18 7.
2 

7.
7 

5.
8 

4
7 

5
1 

3
1 

14.
1 

15.
7 

8.7 63.
5 

62.
1 

68.
8 

Sources: * SRS Bulletin (December 2011), Census of India.                                                                                                                                                                                                                                                                     
** Family Welfare statistics in India, 2011   Statistics Division Ministry of Health and Family Welfare, Government of 
India                                                                                                                 Note: * Birth Rate , Death Rate and Infant Mortality 
Rate (2010) .                                                                                                                                                                                                                                                                                                                           
**Child Mortality Rate (2009)  ** Expectation of Life at Birth (2002-2006)(Latest available)                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                               

 

The data shown in Table 1 clearly reveals that overall the birth rate (BR) was observed 

highest in Uttar Pradesh (28.3), closely followed by Bihar (28.1) and lowest in West 

Bengal (16.8).BRs in Uttarakhand and West Bengal were lower than the national average, 

while in most populated Uttar Pradesh and Bihar states, these rates were higher than the 

national average.  Further, BRs were observed much higher in rural than urban areas in 

all the states. Death rate (DR) was also observed highest in Uttar Pradesh (8.1) and lowest 

in West Bengal (6.0). Except for Uttar Pradesh, DRs were lower in the basin states than 

the national average.  The table also indicates that DR was higher in rural than urban 

areas in all the basin states.  Infant mortality rate (IMR), an important indicator of health 

status, was found highest in Uttar Pradesh (61), followed by Bihar (48). It was lowest in 

West Bengal (31). This shows that IMR in Uttar Pradesh was just double that of West 

Bengal. Rural-urban difference in the IMR is substantial in all the states. Since, urban 
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households have better access to healthcare infrastructure than their rural counterparts; 

the lower incidence of infant mortality in the urban areas is quite obvious. 

 

The child mortality rate (CMR), which can be acted as a good proxy for the incidence of 

water borne diseases, depicted that Bihar and Uttar Pradesh had its higher magnitude; 

whereas West Bengal had its lower incidence. Overall status of these primary health 

indicators shows that the states in the basin do not have adequate healthcare 

infrastructure and water purification and sanitation facilities. Overall CMR in Uttar 

Pradesh (20.1) was more than two and half times that of West Bengal (7.9).  In urban 

areas, IMR in Uttar Pradesh was 15.4, whereas in West Bengal, it was only 5.5.  As far as 

life expectancy at birth is concerned, it was observed highest in West Bengal (64.9) and 

lowest in Uttar Pradesh (60). Further, it was found much higher in urban than rural areas 

in all the states. It can be concluded from the data presented in Table 1 that overall 

health profile was better in West Bengal and Uttarakhand. The health status was poor in 

Uttar Pradesh and Bihar.  It may be mentioned here that public healthcare infrastructure 

was far better in Uttarakhand and West Bengal than Uttar Pradesh and Bihar (see next 

section). Therefore, better health status of West Bengal and Uttarakhand may be 

attributed to the better public healthcare infrastructure in these two states of the Ganga 

Basin.  

  

Figure 1 shows neo-natal mortality rate, early neo-natal mortality rate, peri-natal 

mortality rate and still birth rate in the three states of the Ganga Basin. Data for 

Uttarakhand was not available. These indicators reflect on several aspects related to 

health infrastructure and environmental condition and pollution. A perusal of the Figure 

reveals that all these rates were highest in Uttar Pradesh and lowest in West Bengal 

(except still birth rate which was lowest in Bihar). As against 45 neo-natal mortality rate 

in Uttar Pradesh in 2009, the corresponding rate in West Bengal was only 25. Similarly, 

early neo-natal mortality rate in Uttar Pradesh was 35 in 2009, while in West Bengal, it 

was only 19, Peri-natal mortality rate was also found highest in Uttar Pradesh (43) and 

lowest in West Bengal (30). These rates again suggest that the health status in West 

Bengal is better than Uttar Pradesh and Bihar.    
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Neo Natal Mortality Rate      Early Neo Natal Mortality Rate 

  
Peri-Natal Mortality Rate  Still Birth Rate 

Source: Family welfare statistics of India (2011), Statistics Division, Ministry of Health and 
Family Welfare, GOI 

 

Figure 1:  State-wise Neo-natal, Early Neo-natal, Peri-natal and Still Birth Rates (2004 
  to 2009) 
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Part I: State-Wise Analysis 

4. Health Care Infrastructure 

Since number of factors such as adequate food, housing, basic sanitation, healthy lifestyles, 

protection against environmental hazards and communicable diseases have their impact on 

health, the definition of health is extended beyond the narrow limits of medical care. Thus 

άƘŜŀƭǘƘ ŎŀǊŜέ ƛƳǇƭƛŜǎ ƳƻǊŜ ǘƘŀƴ άƳŜŘƛŎŀƭ ŎŀǊŜέΦ Lǘ ƛƴŎƭǳŘŜǎ ŀ ƳǳƭǘƛǘǳŘŜ ƻŦ άǎŜǊǾƛŎŜǎ ǇǊƻǾƛŘŜŘ 

to individuals or communities by agents of the health services or professions, for the 

ǇǳǊǇƻǎŜ ƻŦ ǇǊƻƳƻǘƛƴƎΣ ƳŀƛƴǘŀƛƴƛƴƎΣ ƳƻƴƛǘƻǊƛƴƎ ƻǊ ǊŜǎǘƻǊƛƴƎ ƘŜŀƭǘƘέ όtŀǊƪΣ нлммύΦ Health 

infrastructure is an important indicator to understand the healthcare delivery provisions and 

mechanisms in a country/region.  It is divided into two categories, viz., service infrastructure 

and educational infrastructure. Service infrastructure in health include details of Sub-

centers, PHCs, CHCs, Government hospitals, allopathic hospitals and hospital beds, etc., 

while educational infrastructure provides details of medical colleges, nursing and 

paramedical colleges etc.  

 

4.1 Service Infrastructure 

Healthcare services are designed to meet the health needs of the community through the 

use of available knowledge and resources. The purpose of these services is to improve the 

health status of the population through morbidity and mortality reduction, high life 

expectancy, low population growth rate, improvement in nutritional status, and basic 

sanitation. Health services are provided by Sub-centres, PHCs, CHCs and government 

hospitals.  

 

4.1.1     Sub-centres 

Sub-centre is the peripheral outpost of the existing health delivery system in rural areas. It 

acts as a first contact point between the primary healthcare system and the community. 

Each sub-centre is required to be manned by at least one Auxiliary Nurse Midwife 

(ANM)/Female Health Worker and one Male Health Worker. One sub-centre is established 

to serve 5000 persons in plain areas and 3000 persons in hilly areas. These centres are 

assigned tasks relating to interpersonal communication in order to bring about behavioral 

change and provide services in relation to maternal and child health, family welfare, 

nutrition, immunization, diarrhea control and control of communicable diseases. They are 

provided with basic medicines for minor ailments needed for taking care of essential health 

needs of population (GOI, National Health Profile, 2012).  

 

Table 2 shows that number of sub-centres functioning in the Ganga Basin has increased 

from 30052 during the 6th Plan to 42338 during the 11th Plan. However, its share in the 
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overall number of sub-centres of India has declined from 35.62% to 28.58% during the same 

period, implying that the number of sub-centres in the non-basin states grew faster than 

that in the basin states. Within the Ganga Basin, Uttar Pradesh accounts for a major 

proportion of sub-centres i.e. more than 48%, whereas Uttarakhand has only around 4%. 

Table 2 also shows that the number of sub-centres functioning in Uttar Pradesh and 

Uttarakhand has remained same during the 10th and the 11th Plans, while the number in the 

Ganga Basin as well as in India has increased over the period of time. Bihar accounted for 

22.69% of total sub-centres of the basin in the 11th Plan. The number of sub-centres in Bihar 

has gone up from 8299 in the 6th plan to 14799 in the 9th Plan. However, the number went 

down in the 10th Plan due to bifurcation of the State. In West Bengal, the number has 

increased constantly up to the 10th Plan and then remained at the same level in the 11th 

Plan. 

 

Table 2:  Plan-wise Number and Percentage of Health sub-centers in UP, UK, Bihar, WB, Ganga Basin and all 
India 

Location 
Sixth Plan 

[1981-85] 

Seventh 

Plan 

[1985-90] 

Eighth 

Plan 

[1992-97] 

Ninth Plan 

1997-

2002] 

Tenth Plan 

[2002-

2007] 

Eleventh 

Plan  

[2007-

2012] 

Uttarakhand (--) (--) (--) (--) 1,765 1,848 

UK % from Ganga Basin (--) (--) (--) (--) 4.25% 4.37% 

UK % from India (--) (--) (--) (--) 1.21% 1.25% 

Uttar Pradesh 15,653 20,153 20,153 20,153 20,521 20,521 

UP % from Ganga Basin 52.09% 47.06% 47.06% 46.78% 49.39% 48.48% 

UP % from India 18.55% 15.48% 14.79% 14.68% 14.13% 13.85% 

Bihar* 8299 14799 14799 14799 8,909 9,606 

BR % from Ganga Basin 27.62% 34.56% 34.56% 34.35% 21.44% 22.69% 

BR % from India 9.84% 11.37% 10.86% 10.78% 6.13% 6.49% 

West Bengal 6,100 7,873 7,873 8,126 10,356 10,356 

WB % from Ganga Basin 20.30% 18.38% 18.38% 18.86% 24.92% 24.46% 

WB % from India 7.23% 6.05% 5.78% 5.92% 7.13% 6.99% 

Ganga Basin 30,052 42,825 42,825 43,078 41,551 42,331 

Basin % from India 35.62% 32.90% 31.43% 31.37% 28.60% 28.58% 

All India Total 84,376 1,30,165 1,36,258 1,37,311 1,45,272 1,48,124 

*There is a reduction in the number of Centres functioning at the end of 10th Plan as 

compared to those functioning at the end of Ninth Plan due to the division of State. 

Source: RHS 2012 

 

Although an extensive infrastructural network of medical and health services in the 

government as well as  private sectors has been created over the years, the available health 

infrastructure is inadequate to meet the demand for health services. The inadequacy of 
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health infrastructure in terms of number of sub-centres in the Ganga Basin is presented in 

Table 3. 

 

Table 3:    Required, Position and Shortfall in Health  Infrastructure in Sub-centres 

State/ UT Required in Position Shortfall 

2008 2010 2012 2008 2010 2012 2008 2010 2012 

Uttarakhand 1294 1294 2341 1765 1765 1848 *  *  493 

Uttar Pradesh 26344 26344 31037 20521 20521 20521 5823 5823 10516 

Bihar 14959 14959 18533 8858 9696 9696 6101 5263 8837 

West Bengal 12101 12101 13186 10356 10356 10356 1745 1745 2830 

Ganga Basin 54698 54698 65097 41500 42338 42421 13669 12831 22676 

India 158792 158792 189094 146036 147069 148366 20486 19590 43776 

Note : *Surplus 

Source: RHS Bulletin 2008,2010,2012 

 

Table 3 shows that the existing sub-centres in the Ganga Basin as well as in India are 

inadequate to meet out the requirement. For instance, in Uttar Pradesh, there was a 

shortfall of 10516 sub-centres in 2012. This amounts to about 48% of total shortfall of sub-

centres in the Ganga basin. At the Basin level, there was a requirement of 22033 additional 

sub-centres in 2012. It is significant to note that the Ganga Basin constituted about 62% of 

LƴŘƛŀΩǎ ǘƻǘŀƭ ǎƘƻǊǘŦŀƭƭ ƻŦ ǎǳō-centres. As far as sub-centres functioning in Uttarakhand are 

concerned, these are reported to be higher than the requirement during all the three years. 

In Bihar and West Bengal, there exists a huge gap between the number of sub-centres 

required and the number of sub-centres in operation, as is demonstrated by Table 3. If we 

estimate the ratio of sub-centres in position to the number of sub-centres required, we find 

that the ratio was lowest in Bihar (0.52), followed by Uttar Pradesh (0.66) and West Bengal 

(0.78). Thus, except for Uttarakhand, all other states of the Basin have reported shortfall in 

the sub-centres. The situation is quite serious in Bihar. 

 

 4.1.2     Primary Health Centre (PHC) 

PHC is the first contact point between village community and the medical officer. It 

functions as health service institution with little community involvement. The PHCs were 

envisaged to provide an integrated curative and preventive health care to the rural 

population with emphasis on preventive and promotional aspects of healthcare. One PHC is 

to cover a population of 20,000 in hilly/ tribal/ difficult areas and 30,000 in plain areas. As 

per minimum requirement, a PHC is to be manned by a medical officer supported by 14 

paramedical and other staff. Under NRHM, there is a provision for two additional staff 

nurses at PHCs on contact basis.  It acts as a referral unit for 6 sub-centres and has 4 to 6 

beds for patients. PHCs provide curative, preventive, promotional and family welfare 

services (GOI, National Health Profile, 2012). 
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Table 4 shows that the number of PHCs in the Ganga Basin has increased substantially from 

3137 in the 6th Plan to 7279 in 9th Plan and thereafter the number declined to 6703 in the 

11th Plan. The share of the Ganga Basin in the total PHCs of the country shows a continuous 

decline over the period. It has gone down from 34.42% in 6th Plan to 28.06% in the 11th Plan. 

This implies that the number of PHCs has grown faster in non-basin states of India. Uttar 

Pradesh has the highest share (55%) in the total PHCs working in the basin, followed by 

Bihar (27.72%) and West Bengal (13.52%).  However, these percentages do not imply that 

Uttar Pradesh has better healthcare infrastructure in terms of number of PHCs than the 

other states because Uttar Pradesh is the largest state in terms of population and area. 

 
Table 4: Plan-wise Number and Percentage of PHCs in UP, UK, Bihar, WB, Ganga Basin and all India 

 
Location Sixth Plan 

[1981-85] 

Seventh 

Plan  

[1985-90] 

Eighth 

Plan 

[1992-97] 

Ninth 

Plan 

[1997-

2002] 

Tenth 

Plan 

[2002-

2007] 

Eleventh 

Plan 

[2007-2012] 

Uttarakhand (-) (-) (-) (-) 232 257 

UK % from Ganga Basin (-) (-) (-) (-) 3.59% 3.82% 

UK % from India (-) (-) (-) (-) 1.04% 1.08% 

Uttar Pradesh* 1,169 3,000 3,761 3,808 3,660 3,692 

UP % from Ganga Basin 37.26% 47.99% 52.00% 52.31% 56.64% 54.93% 

UP % from India 12.83% 16.07% 16.98% 16.65% 16.36% 15.46% 

Bihar* 796 2001 2209 2209 1648 1863 

BR % from Ganga Basin 25.37% 32.01% 30.54% 30.35% 25.50% 27.72% 

BR % from India 8.73% 10.72% 9.97% 9.66% 7.37% 7.80% 

West Bengal 1,172 1,250 1,262 1,262 922 909 

WB % from Ganga Basin 37.36% 20.00% 17.45% 17.34% 14.27% 13.52% 

WB % from India 12.86% 6.69% 5.70% 5.52% 4.12% 3.81% 

Ganga Basin 3,137 6,251 7,232 7,279 6,462 6,721 

Basin % from India 34.42% 33.48% 32.65% 31.82% 28.89% 28.14% 

India 9,115 18,671 22,149 22,875 22,370 23,887 

* : There is a reduction in the number of Centres functioning at the end of 10th Plan as compared to those functioning at the end of Ninth 

Plan due to the division of State 
Source: RHS 2012 

It may be noted that these PHCs came under criticism as these were not able to provide 

adequate health coverage partly due to ill-equipped staff and partly because of coverage of 

a large population of one lakh or more. Table 5, makes it clear that the number of PHCs in 

operation was much lower than the number required, Uttarakhand being an exception. In 

Uttar Pradesh, against the requirement of 5172 PHCs in 2012, the actual number of PHCs in 

position was only 3692 (71% of the requirement). The ratio of number of PHCs in position to 

the number of PHCs required in 2012 is estimated to be lowest in West Bengal (0.42), 

followed by Bihar (0.60) and Uttar Pradesh (0.71). In the Ganga Basin as a whole, the actual 
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number of PHCs met only 63% of the requirement in 2012. Thus, the situation of healthcare 

infrastructure in terms of number of PHCs is quite alarming in the basin in general and West 

Bengal in particular. 

 

Table 5:    Required, Position and Shortfall in Health  Infrastructure in PHCs 

 
State /UT Required in Position Shortfall 

2008 2010 2012 2008 2010 2012 2008 2010 2012 

Uttarakhand 214 214 351 239 239 257 *  *  94 

Uttar Pradesh 4390 4390 5172 3690 3692 3692 700 698 1480 

Bihar 2489 2489 3083 1641 1863 1863 848 626 1220 

West Bengal 1993 1993 2166 924 909 909 1069 1084 1257 

Ganga Basin 9086 9086 10772 6494 6703 6721 2617 2408 4051 

India 26022 26022 30565 23458 23673 24049 4477 4252 7954 

Note:* Surplus 

Source: RHS Bulletin 2008,2010,2012 

 

4.1.3    Community Health Centre (CHC) 

CHCs are established and maintained by the State Government under the MNP/BMS 

programme. Four medical specialists i.e. Surgeon, Physician, Gynecologist and Pediatrician 

supported by paramedical and other staff are required in each CHC as per norms. It serves 

as a referral centre for 4 PHCs and also provides facilities for obstetric (relating to childbirth) 

care and specialist consultations. One CHC cover population of 80,000 in hilly/tribal/difficult 

areas and 1,20,000 in plain areas (GOI, National Health Profile, 2012). The specialists at the 

CHC may refer a patient directly to the state level hospital or nearest appropriate medical 

college hospital, as may be necessary, without the patient having to go first to the sub-

divisional or district hospital (Park, 2011).  

 

Table 6 shows that the number of CHCs in the Ganga Basin has increased from 149 in the 6th 

Plan to 988 in the 11th Plan (a more than six-fold rise). In Uttar Pradesh, the number has 

gone up significantly from 74 in the 6th Plan to 515 in the 11th Plan.  As the Table depicts, 

Uttar Pradesh accounted for the highest share in the total CHCs of the Basin (52%), followed 

by West Bengal (7.24%) and Bihar (7.06%).  Except for Bihar, in all other states, the number 

of PHCs has increased during the Plan period. In case of Bihar, the number increased up to 

the 8th Plan and then declined mainly due to bifurcation of the State. However, after the 

formation of new State, Bihar did not report any increase in the number of PHCs, while after 

the bifurcation of Uttar Pradesh, the number of PHCs has increased in both Uttar Pradesh 

and Uttarakhand.  A perusal of the Table reveals that the health infrastructure in terms of 

PHC is quite dismal in Bihar.  
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Table 6:    Plan-wise Number and Percentage of CHCs in UP, UK, Bihar, WB, Ganga Basin 
and all India 

Location 
Sixth Plan 
[1981-85] 

Seventh 
Plan 

[1985-90] 

Eighth 
Plan 

[1992-97] 

Ninth 
Plan 

[1997-
2002] 

Tenth 
Plan 

[2002-
2007] 

Eleventh 
Plan 

[2007-2012] 

Uttarakhand (-) (-) (-) (-) 49 59 

UK % from Ganga Basin (-) (-) (-) (-) 5.76% 5.95% 

UK % from India (-) (-) (-) (-) 1.21% 1.23% 

Uttar Pradesh* 74 177 262 310 386 515 

UP % from Ganga Basin 49.66% 43.07% 52.51% 55.66% 45.36% 51.92% 

UP % from India 9.72% 9.27% 9.95% 10.15% 9.54% 10.71% 

Bihar* 52 147 148 148 70 70 

BR % from Ganga Basin 34.90% 35.77% 29.66% 26.57% 8.23% 7.06% 

BR % from India 6.83% 7.70% 5.62% 4.85% 1.73% 1.46% 

West Bengal 23 87 89 99 346 348 

WB % from Ganga Basin 15.44% 21.17% 17.84% 17.77% 40.66% 35.08% 

WB % from India 3.02% 4.55% 3.38% 3.24% 8.55% 7.24% 

Ganga Basin 149 411 499 557 851 992 

Basin % from India 19.58% 21.52% 18.95% 18.24% 21.04% 20.63% 

India 761 1,910 2,633 3,054 4,045 4,809 

* : There is a reduction in the number of Centres functioning at the end of 10th Plan as compared to those functioning at the end of Ninth 

Plan due to the division of State 
Source: RHS 2012 

  

Table 7 indicates that the shortfall in CHCs was quite high in all the basin states. In 2012, as 

against 1293 CHCs required in Uttar Pradesh, the actual number was only 515, thus a deficit 

of 778 CHCs.  In other states also, the shortfall is substantial, as is obvious from Table 7.  If 

we estimate the ratio of number of CHCs in position to the CHCs required, we find that the 

ratio in 2012 was lowest in Bihar (0.09), distantly followed by Uttar Pradesh (0.40), West 

Bengal (0.62) and Uttarakhand (0.63). The ratio at the basin level was much lower (0.37) 

than the all-India level (0.63). This implies that the non-basin states have relatively better 

healthcare infrastructure in terms of number of CHCs.  Among the basin states, Bihar shows 

the alarming situation in terms of shortfall in the CHCs. 

Table 7: Required, Position and Shortfall in Health  Infrastructure in CHCs 

State /UT 
Required in Position Shortfall 

2008 2010 2012 2008 2010 2012 2008 2010 2012 

Uttarakhand 53 53 87 55 55 59 *  *  28 

Uttar Pradesh 1097 1097 1293 515 515 515 582 582 778 

Bihar 622 622 770 70 70 70 552 552 700 

West Bengal 498 498 541 349 348 348 149 150 193 

Ganga Basin 2270 2270 2691 989 988 992 1283 1284 1699 

India 6491 6491 7631 4276 4535 4833 2337 2115 3044 

 Note:* Surplus 
Source: RHS Bulletin 2008,2010,2012 
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4.1.4 Govt. Hospitals 
No country in the world is committed to universal health care at affordable cost without the 

active participation of the government. So, for making people healthy, public sector plays a 

dominant role in provision of health services. Health services are provided by the government 

through the government hospitals established in rural as well as urban areas. Table 8 shows that 

out of total government hospitals functioning in the country, 2440 (20.35%) are working in the 

Ganga Basin till 2011, including 1606 (21.86%) in rural areas and 834 (20.12%) in urban areas. 

Uttar Pradesh has 35.29% (including 32.07% in rural areas and 41.49% in urban areas) of total 

.ŀǎƛƴΩǎ ƘƻǎǇƛǘŀƭǎ ƛƴ нлмм ǿƘƛŎƘ Ƙŀǎ ŘŜŎƭƛƴŜŘ ŦǊƻƳ псΦрп҈ ƛƴ нлмлΦ ¦ǘǘŀǊŀƪƘŀƴŘ Ŏƻƴtributed 

нуΦпу҈ όƛƴŎƭǳŘƛƴƎ пмΦпт҈ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎ ŀƴŘ оΦпу҈ ƛƴ ǳǊōŀƴ ŀǊŜŀǎύ ǘƻ ǘƘŜ .ŀǎƛƴΩǎ Ǉƻƻƭ ƻŦ 

government hospitals in 2011. Contrary to sub-centres, PHCs and CHCs, number of government 

hospitals in Uttarakhand (666 in 2011) was more as compared to Uttar Pradesh (515 in 2011) 

since 2008, but in urban areas there were only 29 government hospitals in Uttarakhand as 

compared to 346 in Uttar Pradesh in 2011. Although number of availability of beds in 

government hospitals in the Ganga Basin has increased, its share in total beds of the country has 

declined from 22.77% in 2008 to 19.63% in 2011. In case of Uttar Pradesh and Uttarakhand, the 

availability of number of beds has remained same during 2010 and 2011(56384 and 7965 

respectively). However, their share in the total number of beds of the basin as declined, 

respectively from 47.34% and 6.69% in 2010 to 36.60% and 5.57% in 2011.  

 

The inadequacy of government hospitals is clear from Figure 2 and 3 which shows the average 

population served per government hospital and average population served per government 

hospital bed in the Ganga basin states. On an average one government hospital in Uttar Pradesh 

provides health services to 229118 persons as compared to 13685 persons in Uttarakhand and 

139676 in West Bengal during 2011. However, the number for Bihar is even higher at 451325. 

The average population served by one government hospital in Uttar Pradesh (2011) was much 

higher than the national average. A perusal of Figure 2 reveals that there has been significant 

variation in the number of persons served per hospital across time in the basin states. During 

2008, the highest number of persons per hospitals was estimated in West Bengal, followed by 

Uttar Pradesh, while during 2011. It was Bihar which had the highest number, distantly followed 

by Uttar Pradesh. 

 

 

Figure 2: Average Population Served Per Govt. Hospital 
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Table 8 : Number of Govt. Hospitals & Beds in Rural & Urban Areas (Including CHCs) In India 

 
Location Rural Hospitals  Urban Hospitals  Total Hospitals  

No.  Beds  No.  Beds  No.  Beds  

2008 2010 2011 2008 2010 2011 2008 2010 2011 2008 2010 2011 2008 2010 2011 2008 2010 2011 

Uttar Pradesh 397 515 515 11910 15450 15450 528 346 346 20550 40934 40934 925 861 861 32460 56384 56384 

% from Basin  34.17 43.1 32.07 57.19 71.54 44.5 62.78 52.82 41.49 29.66 41.98 34.3 24.87 46.54 35.29 28.83 47.34 36.6 

% from India 6.3 7.58 7.01 8.36 10.32 9.6 19.03 9.23 8.35 6.34 10.25 6.62 8.19 6.75 7.18 6.56 9.78 7.18 

Uttarakhand 666 666 666 3746 3746 3746 29 29 29 4219 4219 4219 695 695 695 7965 7965 7965 

% from Basin  57.31 55.73 41.47 17.99 17.35 10.79 3.45 4.43 3.48 6.09 4.33 3.54 18.68 37.57 28.48 7.07 6.69 5.17 

% from India 10.57 9.8 9.06 2.63 2.5 2.33 1.05 0.77 0.7 1.3 1.06 0.68 6.16 5.45 5.8 1.61 1.38 1.01 

Bihar NA NA 61 NA NA 1830 NA NA 169 NA NA 16686 1717 1717 230 22494 22494 18516 

% from Basin  NA NA 3.8 NA NA 5.27 NA NA 20.26 NA NA 13.98 46.16 92.81 9.43 19.98 18.89 12.02 

% from India NA NA 0.83 NA NA 1.14 NA NA 4.08 NA NA 2.7 15.21 13.46 1.92 4.55 3.9 2.36 

West Bengal 99 14 364 5171 2399 13693 284 280 290 44510 52360 57498 383 294 654 49681 54759 71191 

% from Basin  8.52 1.17 22.67 24.83 11.11 39.44 33.77 42.75 34.77 64.25 53.7 48.18 10.3 15.89 26.8 44.12 45.97 46.21 

% from India 1.57 0.21 4.95 3.63 1.6 8.51 10.24 7.47 6.99 13.73 13.12 9.29 3.39 2.3 5.45 10.05 9.49 9.07 

Ganga Basin  1162 1195 1606 20827 21595 34719 841 655 834 69279 97513 119337 3720 1850 2440 112600 119108 154056 

% from India 18.45 17.59 21.86 14.63 14.43 21.58 30.32 17.48 20.12 21.37 24.43 19.29 32.95 14.5 20.35 22.77 20.65 19.63 

India 6298 6795 7347 142396 149690 160862 2774 3748 4146 324206 399195 618664 11289 12760 11993 494510 576793 784940 

Notes: Figures are for varying periods and thus are provisional and subject to change 

Source: Directorate General of Health Services 
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Figure 3 shows the state-wise average population served per hospital bed. It is observed that 

Uttarakhand and West Bengal had number of persons per hospital bed lower than the national 

average, while Uttar Pradesh and Bihar had the number greater than the national average. The 

Figure also indicates that the number of persons per hospital bed had substantial variation across 

states and over time. For instance, during 2008, number of persons served per hospital bed was 

highest in Uttar Pradesh (5646), followed by Bihar (4163), while during 2011, it was Bihar which had 

the highest number of persons per hospital bed (5606), followed by Uttar Pradesh (3499). Thus, 

Uttarakhand and West Bengal had relatively better infrastructure in terms of beds in government 

hospitals than Uttar Pradesh and Bihar.  

 

 

Figure 3:     Average Population Served per Govt. Hospital Bed 
 

4.2  Education Infrastructure   
Educational infrastructure includes the educational institutes and courses provided in the   states for 

betterment of health services through better knowledge.  

 

4.2.1 Medical Colleges 

Medical College refers to an educational institution that provides medical education through 

different medical courses. These colleges are generally having hospitals attached to them. These 

colleges consist of number of medical specialists for different departments. But the availability of 

medical colleges is not appropriate in relation to the population. The highly uneven distribution of 

medical colleges has resulted in the skewed production and unequal availability of doctors even 

across the country. There is, for instance, only one medical college for a population of 11.5 million in 

Bihar and 9.5 million in Uttar Pradesh, compared to Kerala and Karnataka who have one medical 

college for a population of 1.5 million (GOI, Planning Commission of India, 2011).  
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The educational infrastructure which has been shown through the availability of medical colleges in 

the basin is displayed by Table 9. As is clear from the Table, Uttar Pradesh has the highest number of 

medical colleges among the basin states (11 government and 14 private colleges), followed by West 

Bengal (12 governments and 2 private), Bihar (7 governments and 3 private) and Uttarakhand (2 

governments and 2 private).  Out of total 32205 beds in the hospitals attached to the medical 

colleges of the basin, more than 50% were only in Uttar Pradesh.  Admission capacity in the hospitals 

attached to the medical colleges was also observed highest in Uttar Pradesh (3049), followed by 

West Bengal (1750).  

 

Table 9:    Medical Colleges in Ganga Basin and India (2011) 

State Government Private 
No. of Beds in 

Attached Hospital 
Admission 
Capacity 

Uttar Pradesh 11 14 17812 3049 

Uttarakhand 2 2 2350 400 

West Bengal 12 2 5883 1750 

Bihar 7 3 6160 760 

Ganga Basin  32 21 32205 5959 

Non- Basin States 118 162 134977 34066 

India 150 183  167182 40025 

Source: National Health Profile, 2011 

 

5. Water, Sanitation and Health 

Supply of safe drinking water and provision of sanitation are the most important contributing factors 

for improving the health of the people in any country. Faeces deposited near homes, contaminated 

drinking water (sometimes caused by poorly designed or maintained sewage systems), fish from 

polluted rivers and coastal waters, and agricultural produce, fertilized with human waste are all 

health hazards. The lack of water supply and sanitation is the primary reason why diseases 

transmitted via faeces are so common in developing countries (Park, 2011). As per a World Health 

Organization (WHO) Report, 80 % of the diseases are due to unhygienic conditions and unsafe 

drinking water. It is estimated that every year about 1.5 million children under five years die in India 

due to water related diseases. (IIMC Report on the behalf of Rajiv Gandhi National Drinking Water 

Mission, 1998). The WHO/UNICEF Joint Monitoring Programme considers ŀƴ ΨΨƛƳǇǊƻǾŜŘΩΩ ǿŀǘŜǊ 

ǎǳǇǇƭȅ ŀǎ ΨΨƻƴŜ ǘƘŀǘ ƛǎ ƭƛƪŜƭȅ ǘƻ ǎǳǇǇƭȅ ǎŀŦŜ ǿŀǘŜǊΩΩ ƴƻǘ ƛƴƧǳǊƛƻǳǎ ǘƻ ƘŜŀƭǘƘΣ ǎǳŎƘ ŀǎ ŀ ƘƻǳǎŜƘƻƭŘ ǇƛǇŜd 

water connection, a borehole, a protected dug well, a protected spring, or rainwater collection 

5.1 Drinking Water Use and Its Sources  
Water is the basic right of every citizen and to get clean and safe drinking water is even more so. The 

quality and quantity of water used for drinking are very important determinants of health condition. 

The source from where drinking water is collected by the household roughly indicates its quality 

(GOI, NSS Report, 2005). The most prevalent source of drinking water in Indiŀ ƛǎ Ψ¢ŀǇ ǿŀǘŜǊΩΦ  
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Figure 4 shows the percentage distribution of households by sources of drinking water in India and 

in the Basin States. While at all-India level, tap water was the main source of drinking water as about 

44% households used it as a source of drinking water; in the Ganga Basin, hand pump was the main 

sources as about 65% households used it as a main source. This clearly shows that hierarchy of uses 

of difference sources of drinking water varies across basin and non-basin states.  The proportions of 

households reporting the use of drinking water from three dominating sources ςΨ¢ŀǇ ǿŀǘŜǊΩ Σ Ψ IŀƴŘ 

ǇǳƳǇǎΩ ŀƴŘ  ΨǿŜƭƭǎΩ  ƛƴ LƴŘƛŀ ǿŜǊŜ   пп҈, 34%, and 11%, respectively and in other states, these were 

53%, 20% and 14%, respectively in 2011. The same three sources were also the most important 

sources ƛƴ DŀƴƎŀ .ŀǎƛƴ ǘƛƭƭ нллмΣ ōǳǘ ǘƘƛǎ ǎŜǉǳŜƴǘƛŀƭ ƻǊŘŜǊ ƻŦ ΨǿŜƭƭǎΩ ǿŀǎ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ΨIŀƴŘ ǇǳƳǇǎΩ 

for the Ganga Basin in 2011. 

 

 
Source: Census of India, 2001 and 2011. 

 

Figure 4:    Distribution of Households by Main sources of Drinking water 

 

A significant point to note is that  out of four states of Ganga basin, three states, namely, Uttar 

tǊŀŘŜǎƘΣ ¦ǘǘŀǊŀƪƘŀƴŘ ŀƴŘ .ƛƘŀǊΣ ǿƛǘƴŜǎǎŜŘ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ǳǎƛƴƎ ΨIŀƴŘ 

ǇǳƳǇǎΩ ŀƴŘ Ψ ¢ŀǇ ǿŀǘŜǊΩ ŀǎ ǎƻǳǊŎŜǎ ƻŦ ŘǊƛƴƪƛƴƎ ƛƴ  нлмм ƻǾŜǊ нллмΦ ¢ƘŀǘΩǎ ǿƘȅ ŜǎǘƛƳŀǘŜǎ ŦƻǊ DŀƴƎŀ 

basin also show such trends. But for other than Ganga basin states and all-India, it is the proportion 

ƻŦ Ψ¢ǳōŜ ǿŜƭƭǎκ.ƻǊŜƘƻƭŜΩ ŀƴŘ Ψ¢ŀǇŜ ǿŀǘŜǊ ΨǘƘŀǘ Ƙŀǎ ǎƘƻǿƴ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ нлм1 over 2001. One 

more point embraced from the above Figure ƛǎ ǘƘŀǘ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ Ψ¢ŀǇ ǿŀǘŜǊΩ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ŦƻǊ 

all the states.  This implies that access to safe drinking water had increased during the last decade.  

 

5.1.1 Access to Safe Drinking Water  

Safe water is one of the most important felt needs of public health. Water intended for human 

consumption should be both safe and wholesome. Safe water has been defined as the water which 

is: free from pathogenic agents; free from harmful chemical substances; pleasant to the taste, i.e., 
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free from colour and odour; and usable for domestic purposes. It is said to be polluted when it does 

not fulfil these criteria.  

 

Water pollution is a growing hazard in many developing countries owing to human activity. Without 

ample and safe water drinking, we cannot provide healthcare to the community. The biological 

contamination of large number of drinking water sources is a serious problem primarily due to 

prevalent open defecation and insanitary conditions around the drinking water sources, especially in 

rural areas. Table 9(a) shows that there has been improvement in access to safe drinking water in 

both rural and urban areas in the basin states and well as all India.  The number of households 

having access to safe drinking water has increased significantly in all the states since 1981, as is 

apparent from the data shown in the Table. For instance, in Bihar, the number has gone up from 

37.6% in 1981 to 94% in 2011. The similar increase is also observed in other basin states. However, 

increasing access of households to tap/hand pump/tube well water does not mean that the 

households have clean and safe drinking water. There may be possibility of contamination of 

drinking water due pollution of ground or surface water resources. This is the reason that some 

households spend lots of money to treat and purify the so-called safe drinking water before its use.  

Table 9(a):    Households (in %) Access to Safe Drinking Water (Tap/Hand pump/Tube well) 

Location  1981 1991 2001 2011 

Total Rural Urban Total Rural Urban Total Rural Urban Total Rural Urban 

Bihar  37.6 33.8 65.4 58.8 56.5 73.4 86.6 86.1 91.2 94 93.9 94.7 

Uttar Pradesh  33.8 25.3 73.2 62.2 56.6 85.8 87.8 85.5 97.2 95.1 94.3 97.9 

Uttarakhand  a A a a a a 86.7 83 97.8 92.2 89.5 98.7 

West Bengal  69.7 65.8 79.8 82 80.3 86.2 88.5 87 92.3 92.2 91.4 93.9 

All India 38.2 26.5 75.1 62.3 55.5 81.4 77.9 73.2 90 85.5 82.7 91.4 

Source : Economic Survey, 2012-13; Office of the Registrar General, Ministry of Home Affairs 

*a - Created in 2001. Uttarakhand and Jharkhand for 1981 and 1991 are included under Uttar Pradesh and Bihar respectively. 

 

5.1.2 Purified Water and its Sources 

Treatment or purification of water before its use can ensure some amount of precaution in respect 

of water related/water borne diseases. Figure 5 illustrates the proportion of households that treated 

water by various means before drinking. More than 35% households in urban and not less than 20% 

in rural areas were reported to treat the water before its use in India in 2004. Figure 5 demonstrates 

that rural as well as urban areas of non-basin states hold higher proportion of such households than 

the Ganga basin states. For instance, as against 3.36% of households using treated water in the 

Ganga Basin, the corresponding percentage in non-basin states was much higher at 33.91%. Within 

the Ganga Basin, the highest percentage of households using treated water was found in 

Uttarakhand (7.86%), closely followed by West Bengal (7.68%). It was observed lowest in Bihar. 

There is huge rural-urban disparity in the access of treated drinking water to the households.  At the 

Basin level, just 1.31% of rural households treated water by any mean before drinking, compared to 

10.79% of households in urban areas. The difference was highest in Uttarakhand, followed by West 

Bengal. As far as purification of water before drinking is concerned, the condition was dismal in 

Uttar Pradesh and Bihar.    
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Source: NSS 60

th
 ǊƻǳƴŘ ¦ƴƛǘ ƭŜǾŜƭ ŘŀǘŀΣ ΨMorbidity, Health Care and the Condition of the Aged, Jan.-June, 2004 

 

Figure 5:    Distribution of Households Having Water Treated Before Drinking, 2004 

 

The choice of method for purification of water before drinking will depend on the quality of the 

water being treated, the cost of the treatment process and the quality standards expected of the 

processed water. Table 10 provides proportion of households treating water before drinking by 

various sources and per 1000 distribution of such households. Most of the rural as well as urban 

ƘƻǳǎŜƘƻƭŘǎ ǳǎŜŘ ΨŎƭƻǘƘ ǎŎǊŜŜƴΩ ŦƻǊ ǇǳǊƛŦƛŎŀǘƛƻƴ ƻŦ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ in India and in non-basin states. 

Among the households reporting purification of water before drinking, about 63% in the rural areas 

and nearly 42% ƛƴ ǘƘŜ ǳǊōŀƴ ŀǊŜŀǎ ǳǎŜŘ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ƳŜǘƘƻŘ ƻŦ ΨŎƭƻǘƘ ǎŎǊŜŜƴΩ in non-basin states. 

However, in the Ganga basin states, mostly boiling process in urban areas and filtrations in rural 

areas were done to purify the drinking water. The most scientific method among the specified 

ƳŜǘƘƻŘǎΣ ΨUltra-violet/resin/reverse osmosisΩΣ ǿas also adopted by some rural and urban 

households in the basin, but with a huge difference. Out of total urban households who reported to 

use any method of water purification in the Ganga Basin, about 14% used R-hΩǎ as a source of 

treatment of drinking water, while the corresponding percentage of such households in other states 

was only 5%. In rural areas proportion of such households was quite less (4.58% in the Ganga Basin 

and 0.70% in the non-basin states). 

 

Table 10 also shows the number of households per 1000 who treated the drinking water before its 

use in the Basin and Non-Basin states. It is observed that in both rural and urban areas, proportion 

of households using water treatment method was much higher in non-basin states than the basin 

states. For instance, as against 455 households per 1000 treating water before drinking in urban 

areas of non-basin states, the corresponding number in the basin was only 108. The difference is 

observed quite significant in case of rural households. Within the urban areas of the Ganga Basin 
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states, Uttarakhand stands at the top, followed by West Bengal, while in rural areas, it is the West 

Bengal, followed by Uttar Pradesh that holds the highest proportion of such types of households.  

 

Table 10:      Proportion of households treating water before drinking and per 1000 distribution of 

such households, 2004 

Region Sectors 

Ultra-violet/  

resin/ 

reverse osmosis 

Filter Boiling 
Cloth 

screen 

Any 

disinfectant 
Others 

No. per 1000 

Treating 

water Before 

drinking 

UP 
Rural 13.66% 40.59% 11.44% 8.75% 0.69% 24.87% 7 

Urban 12.96% 11.72% 57.68% 8.87% 5.74% 3.02% 47 

UK 
Rural 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1 

Urban 6.03% 40.83% 50.47% 0.00% 0.00% 2.67% 305 

Bihar 
Rural 1.62% 41.06% 6.48% 37.69% 0.00% 13.16% 3 

Urban 0.00% 4.07% 95.41% 0.00% 0.00% 0.52% 63 

WB 
Rural 1.36% 29.75% 25.33% 21.46% 11.51% 10.59% 35 

Urban 16.20% 6.92% 72.22% 1.88% 1.10% 1.68% 188 

Ganga 
Rural 4.58% 32.79% 21.02% 19.22% 8.34% 14.06% 13 

Urban 13.51% 11.03% 68.41% 3.11% 1.94% 2.00% 108 

Others 
Rural 0.70% 24.67% 8.65% 63.54% 0.94% 1.49% 288 

Urban 4.74% 26.39% 24.63% 42.10% 0.93% 1.21% 455 

India 
Rural 0.78% 24.84% 8.92% 62.60% 1.09% 1.76% 199 

Urban 5.32% 25.37% 27.53% 39.51% 0.99% 1.27% 375 

Source: NSS 60
th
 ǊƻǳƴŘ ¦ƴƛǘ ƭŜǾŜƭ ŘŀǘŀΣ ΨMorbidity, Health Care and the Condition of the Aged, Jan.-June, 2004 

5.1.3 Bottled Water  

The concept of safe drinking water has gained much importance in present scenario due to the 

awareness for health. Packaged water in bottles is considered as the safest source in the present 

scenario.  These days, people are willing to use this expensive source to have a healthy life. The 

public perception, and probably the reality, is that bottled water is of high quality. This belief is 

encouraged by publicly reported problems with tap water and by aggressive advertising by the 

bottled water companies and water filter sales pitches. Highly subjective preferences for taste and 

flavor in water help to drive the market for bottled water. Water has different flavors and tastes 

depending on its origin, type and duration of storage, treatment, and method of delivery. Other than 

water quality, the most common reason offered to explain the growing use of bottled water is 

dissatisfaction with the taste of locally available tap water (Geick, 2004).  

 

 Figure 6 shows per 1000 distribution of households using bottled water as a source of drinking 

water in rural and urban areas of the basin states. In the Ganga basin, there were only 0.3% 

households which were using water bottles as compared to that of other states (5.2%) and India 

(1.6%). As against only 0.7% of urban households reported to use bottled water in the Ganga Basin, 

the percentage of such households in the non-basin states was 12.9%. Similarly, in rural area also, 

number of per 1000 distribution of households using bottled water was much higher in non-basin 

states than the basin states. Within the Ganga Basin, out of four states, Uttarakhand has the highest 

proportion of households of using bottled water i.e. 2.6% as compared to other basin states, such as 
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West Bengal (0.4%) and Uttar Pradesh (0.2%). In Bihar bottled water was not reported to be used for 

drinking as per NSS Report 2004. 

 

Figure 6:    Per 1000 Distribution of Households IŀǾƛƴƎ Ψ²ŀǘŜǊ .ƻǘǘƭŜǎΩ As Sources of Drinking 
Water, 2004 

 

5.1.4  Expenditure on Purified Drinking Water 

5.1.4.1 Expenditure on RO & Water Filters 

According to the study by global consulting company, Frost and Sullivian (2010)1, The Indian Point-

of-Use (POU), water purifier market generated approximately Rs. 24,600 million in 2010. Water 

purifier segment in India is growing at a compounded annual growth rate (CAGR) of about 25% and 

is likely to touch Rs 7,0000 million by 2015 from the current level of about Rs 3,2000 million. 

!ŎŎƻǊŘƛƴƎ ǘƻ ŀ ǎǘǳŘȅ ǘƛǘƭŜŘΣ ά²ŀǘŜǊ-Purifier IƴŘǳǎǘǊȅ ƛƴ LƴŘƛŀΥ !ƴ hǾŜǊǾƛŜǿέΣ ǘƘŜ ǎŀƭŜǎ ƻŦ ǿŀǘŜǊ 

purifiers across India are likely to cross 15 million units by 2015 from the current level of over 7.8 

million units. Growing at about 8% annually, the global water purifier industry is currently poised at 

about Rs 4.96 lakh crore and is likely to reach Rs 6.25 lakh crore by 2015. According to the report 

ǘƛǘƭŜŘ ΨLƴŘƛŀ ²ŀǘŜǊ tǳǊƛŦƛŜǊ aŀǊƪŜǘ CƻǊŜŎŀǎǘ  ϧ hǇǇƻǊǘǳƴƛǘƛŜǎΣ нлмтΩ ǘƘŜ ǿŀǘŜǊ ǇǳǊƛŦƛŜǊ ƳŀǊƪŜǘ ƛƴ 

India has  shown tremendous growth opportunities in last couple of years.  It is forecasted that the 

water purifier market in India will witness compounded annual growth rate of 25% till 2017 to make 

it a whooping USD 760 Million market by 2015. 

 

There are three types of water purifiers marketed in India - the ultra-violet, reverse osmosis (RO) 

and resin- based one. RO-based purifiers are the most expensive - priced at Rs 13,000 and above, 

while UV-based purifiers are priced between Rs 5,000 and Rs 9,000. Non Electric water purifiers are 

more affordable at Rs 1,500 onwards (Das, 2013). 

 

 

 

 


