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Preface

Water Quality Monitoring is one of important function of State Pollution Control Board. It
helps in evaluating the nature & extent of water contamination, assess the water quality trends,
evaluate the success of pollution control measures taken & prioritization of efforts to be initiated.
Maharashtra Pollution Control Board is monitoring water quality under National Water
Monitoring Programme (NWMP) and State Water Monitoring Programme (SWMP) at various
locations as per the Uniform Monitoring Protocol of Central Pollution Control Board / MoEF,
New Delhi.

This document contains compilation & statistical analysis of Water Quality Monitoring
data observed at 250 monitoring stations during the period 2013 to 2014. Also National
Sanitation Foundation, USA’s formula has been used to calculate Water Quality Index (WQI) to
depict the water quality in a easy to understand the general public at large. The WQlI is also
used to compare with the water quality of last 3 years.

Also presents a comparison for the trend in water quality index for the inter-basin
analysis for the past two years along with the trend for intra-basin analysis for the past seven
years. The Godavari Middle and Tapi Middle basin have shown slight improvement in terms of
water quality, however the water bodies at Bhima upper sub basin (Krishna Basin) and water
bodies near the coast line along Mumbai and Tarapur stretch (Thane district ) need immediate
action. Spatial maps have been generated in GIS platform to present the status of water quality
ata glapce. I trust findings of this report will help all concerned departments to prepare suitable
action plans for improvement of water quality.

This report is prepared by The Energy and Resources Institute (TERI), Western
Regional Centre and | appreciate the efforts of Dr. Anjali Parasnis, Associate Director and
Mr. Prathmesh Chourey, Associate fellow - TERI in preparing the report. Contribution of
Shri Bharat Nimbarte, Joint Director-WPC and Ms.Yamini Chachad, Junior Scientific Officer are
appreciated for their inputs in the report.

Date: June 5, 2014

Mem\b r Secretary
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Executive Summary

Water pollution is one of the major and most critical issues in India, as almost 70 per cent of
the surface water resources and various groundwater reserves are contaminated by
biological, toxic, organic and inorganic pollutants’. As per CPCB (Central Pollution Control
Board), the largest source of water pollution in India is the release of industrial effluents and
untreated sewage from urban centres and organic runoffs from agricultural fields. The
effects of water pollution are not only devastating to humans but also to the fragile aquatic
and riparian ecosystems constituting the biosphere of plants, animals, fish, and birds.

In Maharashtra, of the 5 river basin systems, 55% of the required water is sourced from the
four river basins namely, Krishna, Godavari, Tapi and Narmada, which lie to the east of the
Western Ghats, while, 45% of state's water resources emanate from Western Ghats and are
famously known as west flowing rivers. Given the pressures from urbanization and
industrialization there is a dire need to monitor and regulate water pollution in
Maharashtra.

MPCB, being the state nodal agency under CPCB, monitors and documents data for water
quality under two programs of NWMP (National Water Quality Monitoring Program) titled
GEMS (Global Environment Monitoring System) and MINARS (Monitoring of Indian
National Aquatic Resources) under these there are a total of 250 WQMS (Water Quality
Monitoring Stations), the highest among all states and Union Territories in India. Out of
these stations, 156 are on rivers, 34 on sea/ creeks, 10 on drains and 50 for ground water.

The WQI (Water Quality Index) for the water quality has been calculated using the formula
developed by NSF (National Sanitation Foundation) and modified by CPCB (Central
Pollution Control Board). The monthly observations for surface water quality and half
yearly observations for groundwater have been used to calculate the WQI with the
following categories. However this index does not include COD (Chemical Oxygen
Demand) as a parameter.

WQI Quality classification Remarks Colour code
Surface Water Quality

63 - 100 Good to Excellent Non Polluted

50 - 63 Medium to Good Non Polluted

38 -50 Bad Polluted

38 and less
Ground Water

Bad to Very Bad Heavily Polluted

<50 Excellent Non Polluted

50-100 Good water Non Polluted

100-200 Poor Water Polluted

200-300 Very Very Poor Polluted

>300 Water Unsuitable for drinking | Heavily Polluted _

"M.N. Murty and Surender Kumar, Water Pollution in India An Economic Appraisal, India Infrastructure Report
2011, pps- 285-298. IDFC
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Surface Water Quality

The impact of urbanization and industrialization is clearly visible on water resources in
Maharashtra since majority of the rivers which were recorded to be polluted were along the
western region of Maharashtra. A total of 17 WQMS located in the Bhima upper- sub basin
and the West flowing river basin, recorded a high level of pollution in the peak summer and
winter months. These basins have the most urbanised regions of the state including Mumbai
Metropolitan Region, Thane, Pune and so on.

The WQMS (2786) representing a nallah near Tarapur MIDC was recorded to be heavily
polluted throughout the year. Similarly the, nallahs at Thane (Rabodi, Colour Chem,
Sandoz), were also recorded to be highly polluted, with WQI in between through-out the
year. These nallahs lie close to the coastline and could severely affect the water quality and
the aquatic life associated with the same. It is highly desired to adopt appropriate treatment
facilities for industrial and domestic waste water in these two areas.

The WQMS representing surface water quality for Bhima, Mula, Mutha, Nira and Pawna
rivers in the Bhima Upper-sub basin also recorded heavy pollution loads throughout the
year. The Pawna river was recorded to be heavily polluted in the villages of Pimprigaon,
Kasarwadi and Sagavigaon of Haveli taluka, Pune district. These areas need further
investigation and an appropriate action plan to substantially control the water pollution.

The Purna river in the Tapi basin and Wardha, Weinganga, Kanhan, Godavari and Darna
rivers in the Godavari basin recorded good water quality almost throughout the year and
were recorded to be non- polluted.

Inter-basin analysis

Upon analysing the inter-basin performance (Figure No. 1) for the quality of surface water in
Maharashtra, one may note that The Bhima-upper sub-basin has the most severely polluted
river basin in the whole state. Almost half of the observations across all the monitoring
stations recorded the quality of water as ‘Bad’ or ‘Bad to Very Bad’. In this sub-basin mere 10
to 15percent of the observations recorded the quality of water in the category ‘Good to
Excellent’. The Basin comprises of Indryani, Mutha, Bhima and Pawna rivers which are
severely affected with domestic sewage discharge since high annual average FC (Fecal
Coliform) levels recorded in the rivers of this basin were in range of 200-350 MPN (Most
Probable Number). As compared to Bhima upper sub basin, the Krishna upper basin was
relatively less polluted, and recorded about 50percent of the observations in the ‘Good to
Excellent” category. The water quality along the rivers Venna, Umodi, Krishna and Koyna
was recorded to be majorly in the category ‘Medium to Good'.

[ ]
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The Tapi upper sub basin which comprises of Purna Pedhi and Tapi rivers was also found to
be polluted along certain stretches. Mere 20percent of the all the observations recorded
water quality in the category of ‘Good to Excellent’, while more than 10percent of the
observations across all the locations in this basin recorded water quality to be in the category
‘Bad to Very Bad’. The Tapi Middle sub basin was found to be less polluted relatively, and
more than 90percent of the observations across all the monitoring stations in this basin
recorded water quality to be ‘Good to Excellent’.

Average occurrence of different category of Water Quality Index across WQMS
in respective sub basins of Maharashtra
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Figure No. 1: Average occurrence of different category of Water Quality Index across WQMS in
respective sub basins of Maharashtra

Note: The above comparison is based on the WQI recorded at a monitoring station and the average
number of times the WQI was of a certain category at all the WQMS in that basin.

* West Flowing river basin also include the water monitoring done at Nallas of Rabodi, Colourchem,
Sandoz and MIDC Tarapur

In the Godavari Basin, the Wardha, Weinganga and Pranhita sub basins recorded quality of
water in the category of ‘Medium’ and ‘Bad’ for almost 85percent of the observations. The
rivers in these basins include Kanhan, Weinganga, Penganga and Wardha. In this basin too,
the reason for pollution could be attributed to release of domestic sewage, since the average
FC levels recorded were too high (60 to 100 MPN) across the all the monitoring stations.
While the Godavari Upper, Middle and Manjra sub basins were recorded to be less polluted.
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The monitoring stations along the West flowing rivers monitor the water quality for rivers
like Patalganga, Kundalika, Bhatsa, Ulhas Kalu, Vashishti, Amba, Surya, Savitri and so on.
The Nallas in Thane city as well as Tarapur industrial area were the most polluted in this
basin. This patch has major industrial areas like TTC (Trans Thane Creek), Taloja, Tarapur,
Dombivali, Ambernath and so on. Also this is one of the most urbanized areas in the state.
Release of untreated sewage is also high from these cities and the FC levels recorded by the
WOQMS representing these areas exceeded the annual average of 200 MPN. While the over
monitoring stations in this basin had observations in the category ‘Good to Excellent” the
rivers like Ulhas and Mithi which lie near the cities recorded high levels of pollution.

A spatial representation of the most polluted locations throughout the year has been
presented in Map No. 1 and the corresponding details of the WQMS have been enlisted in
Table No. 1. However, a trend across each basin and a station wise trend for the water
quality recorded during 2013-14 have been presented in the report to pin point the most
affected and polluted patches of rivers in the state.
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Map No. 1: Spatial representation surface WQMS which recorded WQI as polluted for most of the
year 2013-14
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Table No. 1: Details of WQMS which recorded WQI as most polluted in 2013-14

gt::lion Monitoring Locations/ Stretch of River Basins RO
1189 SB:rilrl?:rr;/\[f; ;crl')une (Mutha river) at U/s of Vithalwadi near Krishna  Pune
1190 Bhima river at D/s of Bundgarden; Pune. Krishna Pune
1191 ES;n\e; ar;:;il; an:fll(rj (:;):ﬂuence with Mula-Mutha at Pargaon Krishna  Pune
1192 Bhima river at Daund near Mahadev temple. Krishna  Pune
2155 SgglgeRwer at D/s of confluence of Morna Purna at Andhura Tapi Amravati
2168 Mithi River at near bridge Coastal ~ Mumbai
2176 Wainganga River at D/s of Gaurav Paper Mills Near Jackwell Godavari Chandrapur
2191 Mutha River at Sangam Bridge Near Ganpathi Ghat Krishna  Pune
2192 Mula-Mutha River at Mundhwa Bridge Krishna  Pune
2193 Mula River at Aundh Bridge -Aundgaon Krishna  Pune
2196 Pawana River at Sangavigaon; Pune Krishna  Pune
2675 Morna River at D/s. of Railway Bridge Godavari Amravati
2677 Mula-Mutha River at D/s of Theur; Pune Krishna  Pune
2678 Mutha River near Veer Savarkar Bhavan Krishna  Pune
2679 Mutha River at Deccan Bridge; Pune Krishna  Pune
2681 Nira River at Sangavi Krishna  Pune
2690 Pawana River at Kasarwadi Pune Krishna  Pune
2691 llzixr/\::na River at Dapodi Bridge at Pawana-Mulla Sangan Krishna  Pune
2693 Pawana River at Chinchwadgaon; Pune Krishna Pune
2694 Pawana River at Pimprigaon; Pune Krishna  Pune
2695 Pedhi River near Road Bridge at Dadhi-Pedhi village Tapi Amravati
2723 Wena River at D/s. of Mohata Mills; near Bridge on HW Codlrag Nz
Road
2782 Rabodi Nalla Coastal Thane
2783 Colour Chem Nalla Coastal Thane
2784 Sandoz Nalla Coastal Thane
2785 BPT Navapur Coastal Thane
2786 Tarapur MIDC Nalla; near sump No.1 Coastal Thane
2787 Tarapur MIDC Nalla Coastal Thane
2788 Tarapur MIDC Nalla near sump-III Coastal Thane
2789 Nalla at D/s of Alkai Mandir; Solapur Krishna  Pune
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Saline (Sea and Creek) Water Quality

Average occurrence of different category of Water Quality Index for samples
representing sea and creek water
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Figure No. 2: Average occurrence of different category of Water Quality Index for samples
representing sea and creek water

Consistently over the period of the last two years mere 30percent of the observations across
all the monitoring stations on the coastline were seen to be in the category ‘Good to
Excellent” while majority of the time ‘Moderate” quality of water was recorded. The sea coast
along Thane district and Mumbai was consistently recorded to be polluted and the quality of
water was in the ‘Bad’ category throughout the year.

In the year 2013-14 saline water quality was monitored at around 34 locations across the
720km long coastline of the state In terms of the monitoring done for sea and creek water
along the coastline of the state, a majority of the WQMS are located in Mumbai (8), Mumbai
Suburban (2) and Thane (18) districts. The Raigad and Ratnagiri districts have 2 and 4
WOQMS respectively while there is no WQMS in the Sindhudurg district. The saline water
along the coast of Mumbai was monitored and recorded to be polluted. Sea water at Worli
sea face and the beaches of Versova, Juhu, Charni road (Girgaum) was consistently recorded
to be polluted throughout the year and the WQI at these locations was in the range of ‘Bad
to Medium’. The same scenario was also observed for the saline water monitoring in Thane
where the water quality was in the range of bad to medium. This could be attributed to
release of semi-treated sewage directly into the sea and creek water in Mumbai and Thane.
Appropriate infrastructure needs to be set up to treat sewage water at the earliest. This shall
directly help in reducing the pollution levels along the coastal water in these districts.

WA, Maharashtra Pollution Control Board 6 /
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Saline water monitoring at places like Ganpatipule, Madvigaon and Mirkarwada in the
Ratnagiri taluka (Ratnagiri district), recorded good water quality throughout the year,
indicating that the water at these locations was non-polluted.

Groundwater Quality

MPCB, monitors the ground water quality at around 50 ground water monitoring stations
with a frequency of twice a year for parameters like pH, Nitrate, TDS (Total Dissolved
Solids), Hardness, Fluoride, microbial content, Sulphates and so on. On an average the pH
levels of the groundwater samples were recorded in the range of 7.5 to 8.5. Groundwater in
Aurangabad region was recorded as the most alkaline with pH values exceeding 8.5 at
Wahegaon and Katpur villages of Paithan taluka. Nitrite and Fluoride levels were also in the
higher range in the regions of Aurangabad, Pune Solapur and Kolhapur.
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Map No. 2: Spatial representation for average ground WQI recorded in 2013-14
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Introduction

Water Pollution

Contamination of water or alteration of the physical, chemical or biological properties of
water through the discharge of various kinds of wastes into water, directly or indirectly,
rendering the water harmful for public health, health of animals, plants, aquatic organisms
and so on has been termed as Water Pollution. It is one of the major and most critical issues
in India, as almost 70 per cent of its surface water resources and many of its groundwater
reserves are contaminated by biological, toxic, organic and inorganic pollutants.>

Water pollution can come from a number of different sources. If the pollution comes from a
single source, such as an oil spill, it is called point-source pollution. If the pollution comes
from many sources, it is called nonpoint-source pollution. As per CPCB’ (Central Pollution
Control Board), the largest source of water pollution in India is release of untreated sewage
from urban centres, the release of industrial effluents and organic runoffs from agricultural
fields. The major water pollutants are chemical, biological, or physical materials that
degrade water quality. Based on the set of hazards they present pollutants can be classed
into eight categories: Petroleum Products, Pesticides and Herbicides, Heavy Metals,
Hazardous Wastes, Excess Organic Matter, Sediment, Infectious organisms, Thermal
Pollution.

When toxic substances enter lakes, streams, rivers, oceans, and other water bodies, they get
dissolved or lie suspended in water or get deposited on the bed. This results in the pollution
of water whereby the quality of the water deteriorates, affecting aquatic ecosystems. Further
the pollutants can also seep down and affect the groundwater deposits and aquifers.
Varying on the concentration of pollutants, chemical and biochemical parameters the water
may not be suitable for a desired application like drinking, recreation, agriculture, industrial
applications, irrigation and so on.

The effects of water pollution are not only devastating to humans but also to animals, fish,
and birds. The consumption of polluted water may lead to not only poisoning of humans,
animals, birds food animals, but also disturbs the fragile aquatic and riparian ecosystem.
Also dumping solid waste and release of sewage leaves a strong stench in the vicinity and
diminishes the aesthetic quality of rivers, lakes, creeks, sea, beaches and so on.

Water Pollution Act

Given the impacts of water pollution, which is majorly attributed to various anthropogenic
activities, regulating water pollution and monitoring the water quality levels becomes very
essential. Realising the gravity of the issue, Ministry of Environment and Forests (MoEF),
Government of India, under a policy decision enacted The Water (Prevention and Control of
Pollution) Act in 1974. to provide prevention and control of water pollution, and for the
maintaining or restoring of wholesomeness of water in the country. Under the Act, MoEF
established and delegated the powers and functions under the act to Central Pollution

2M.N. Murty and Surender Kumar, Water Pollution in India An Economic Appraisal, India Infrastructure Report
2011, pps- 285-298. IDFC
% Central Pollution Control Board, Status Of Sewage Treatment Plants In Ganga Basin

°
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Control Board (CPCB). Further, The Water (Prevention and Control of Pollution) Cess Act
was enacted in 1977, to provide for the levy and collection of a cess/tax on water consumed
by persons operating and carrying out certain types of industrial activities.

National Water Quality Monitoring Program

CPCB, Along with its nodal agencies, the SPCBs (State Pollution Control Boards), is
responsible for implementation of legislations relating to prevention and control of
environmental pollution pertaining to air and water. Presently the inland water quality-
monitoring network is operated under a three-tier programme i.e. Global Environmental
Monitoring System (GEMS), Monitoring of Indian National Aquatic Resources System
(MINARS) and Yamuna Action Plan (YAP).

GEMS

CPCB has been identified as the Government of India’s agency to serve as a focal point for
carrying out water quality monitoring under the United Nation’s, Global Environment
Monitoring System (GEMS) Water Programme under of World Health Organisation (WHO).
The GEMS programme is dedicated to provide water quality data and information of the
highest integrity, accessibility and interoperability.

MINARS

A national programme titled Monitoring of Indian National Aquatic Resources (MINARS)
was started in 1984, with a total of 113 stations spread over 10 river basins. The present
network comprises of 870 stations on rivers, lentic water bodies and subsurface water. Water
samples are being analysed for 28 parameters consisting of physico-chemical and
bacteriological parameters for ambient water samples apart from field observations®.

Monitoring Network

CPCB has established a network of monitoring stations across the country. The present
network comprises of 2500 stations in 28 States and 6 Union Territories spread over the
country’. The monitoring network covers 445 Rivers, 154 Lakes, 12 Tanks, 78 Ponds, 41
Creeks/Seawater, 25 Canals, 45 Drains, 10 Water Treatment Plant (Raw Water) and 807
Wells. Among the 2500 stations, 1275 are on rivers, 190 on lakes, 45 on drains, 41 on canals,
12 on tanks, 41 on creeks/seawater, 79 on ponds, 10 Water Treatment Plant (Raw Water) and
807 are groundwater stations.

4 Bharadwaj RM, Water Quality Monitoring In India- Achievements And Constraints, ING-Env, International Work
Session on Water Statistics, Vienna, June 20-22 2005
5 Central Pollution Control Board 2011-12, National Water Monitoring Programme
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Water Quality Monitoring in Maharashtra

Water resources of a state consist of surface and under surface water as well as any other
aquifers or drainage running through the state. The geographical area of Maharashtra state
is 3.07lakh sq.km with the annual precipitation ranging from 400-6000 mm during the period
of monsoon months. The estimated average-annual availability of water resources is
estimated to be around 164 km? of surface water and 20.5 km? of subsurface water.

In Maharashtra, of the 5 river basin systems, 55% of the dependable water yield is available
in the four river basins namely, Krishna, Godavari, Tapi and Narmada, which lie on the east
of the Western Ghats and 45% of state's water resources emanate from Western Ghats,
famously known as west flowing rivers. These are majorly seasonal rivers and drain into the
Arabian Sea. Maharashtra state has a rich source of water however as a result of increase in
the population and pollution in the state’s river basins and sub basins, competition for water
supply & conflict among different usage of water has emerged and is growing. Given the
pressures from urbanization and industrialization there is a dire need to monitor and
regulate water pollution in Maharashtra.

Maharashtra tops the list of Indian states and union territories in terms of infrastructure
available for monitoring water quality (Figure No. 3). The state had 557 stationary drinking
water quality testing laboratories as on January 31, 2014, about one-fourth of the total such
stationary testing laboratories available in the entire country, data from the Ministry of
Drinking Water and Sanitation showed.’ In Maharashtra, water quality is monitored by
various agencies namely Hydrology Project (SW), Groundwater Surveys & Development
Agency (GSDA), Central Pollution Control Board (CPCB), Maharashtra Pollution Control
Board (MPCB), Central Water Commission (CWC), Central Ground Water Board (CGWB) as
per provisions made by “Water Quality Assessment Authority” constituted under sub
sections (1) and (3) of section 3 of the Environment (Protection) Act, 1986 (29 of 1986).

Monitoring network in Maharashtra - GEMS and MINARS

MPCB, being the state nodal agency under CPCB, monitors and documents data for water
quality under two programs of NWMP titled GEMS and MINARS under which there are a
total of 250 monitoring stations out of which, 156 are on rivers, 34 on sea/creeks, 10 on
drains and 50 for ground water (Figure No. 3). Depending on the water resources in a region
and the necessity identified for pollution monitoring, various stations have been
commissioned under each RO (Regional Office) of MPCB. A summary of the stations under
each RO is presented in Annex - I. These monitoring programs analyse the water samples for
9 core parameters and 19 general parameters (Table No. 2). The monitoring agencies have
also analysed the trace metals at few locations. In Maharashtra the monitoring is done
approx. 200 times on monthly basis in surface waters comprising of Rivers, lakes, tanks,
ponds, creeks/sea water, canals & drains and 50 times on a half yearly basis in case of
ground water’.Also the breakup of the WQMS representing different the type of water
bodies in 2013-14 is presented in Figure No. 4.

§ Central Pollution Control Board 2011-12, National Water Monitoring Programme
7 CPCB 2010, Status of Water Quality in India,

°
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State wise tally of water quality monitoring stations in India under NWMP
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Figure No. 3: State wise tally of water quality monitoring stations in India under NWMP (2011-12)
Data Source: CPCB, 20128
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Figure No. 4: Number of sampling locations of MPCB on different types of water bodies

8 Central Pollution Control Board 2011-12, National Water Monitoring Programme
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Table No. 2: List of parameters tested and analyzed by MPCB

Sr Field Core General Trace
No Observations Parameters Parameters Metals
1.  Weather Temperature Turbidity Cadmium
2. Depth of Water Body Dissolved Phenophthalein alkalinity Copper
Oxygen

3. Human activities pH Total Alkalinity Lead

4.  Floating Matter Conductivity Chlorides Chromium
(Visible Effluent total
discharge)

5. Color BOD COD Nickel

6. Odour Nitrate Total Kjeldahl-N Zinc

7. Nitrite Ammonia-N Iron

8. Fecal Coliform  Hardness as CaCO;

9. Total coliform  Calcium CaCOs

10. Magnesium CaCOs

11. Sulphate

12. Sodium

13. Total dissolved solids

14. Total fixed solids

15. Total suspended solids

16. Phosphate

17. Boron

18. Potassium

19. Fluoride

MARARASHTRA  Maharashtra Pollution Control Board
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Methodology

In order to interpret the data sets recorded by the WQMS across the state in the most
comprehensive and illustrative manner, basin wise analysis was developed for evaluating
the surface water quality. Saline (Sea and Creek) water and ground water quality has been
analysed separately. Further to present the multiple variables (pH, BOD, FC, DO) into one
single value Water quality Index was calculated for surface (fresh and saline) and ground
water. To present the data in a spatial format GIS (Geographical Information System) maps
were generated.

Spatial Maps

Sub - basin level maps

Of the 5 major river basin systems Krishna, Godavari, Tapi and Narmada, West Flowing
rivers, Narmada basin comprises of just 0.5%? of the total area. Hence, it was included in the
Tapi basin for ease and convenience, while the remaining WQMS were divided into the
remaining four basins. Since the basins are huge and have many WQMS within them, the
sub basin level map was generated as per data and demarcation published by CGWB
(Central Ground Water Board), Ministry of Water Resources Government of India. The
imageries, for the basins of Tapi, Krishna and Godavari, were downloaded, geo-referenced
and digitized on GIS platform to generate shape (.shp) files.

MPCB Regional Office (RO) maps

Maps depicting the jurisdiction of the regional offices of MPCB, superimposed with district
boundaries have been generated as part of this report. The peak season water quality index
for the stations in each RO have been compiled for the necessary action by the respective
RO’s of MPCB.

Organizing and presentation of the data sets

The data sets for water quality parameters in soft copy were shared by MPCB for the years
2008 to 2012 for the parameters like temperature, dissolved oxygen, pH, conductivity, BOD,
COD, Fecal Coliform and so on. The data sets were organised in spread sheets for further
analysis and illustrative presentation. Stock graphs have been generated to depict the
minimum, maximum, 25t and 75t percentile values along with the mean values observed
for parameters namely pH, BOD, DO and FC. The standard deviation (SD) values were
calculated and have been presented along with the data sets.

 Maharashtra Water Resources Regulatory Authority, http:/ /www.mwrra.org/introduction.php?link=wr
10 Central Ground Water Board, http://cgwb.gov.in/watershed /list-ws.html
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Water Quality Index

A water quality index provides a single number (like a grade) that expresses overall water
quality of a certain water sample (location and time specific) on several water quality
parameters.

The objective of developing an index is to simplify the complex water quality parametric
data into comprehensive information for easy understanding. A water index based on some
very important parameters provides a simple indicator of water quality and a general idea
on the possible problems with the water in the region.

In 1970, the National Sanitation Foundation developed the Water Quality Index (NSFWQI),
a standardized method for comparing the water quality of various water bodies. NSFWQI is
one of the most respected and utilized water quality index in the United States. Nine water
quality parameters selected for calculating the index included

Dissolved Oxygen (DO)

Faecal Coliform (FC)

pH

Biochemical Oxygen Demand (BOD) (5-day)
Temperature change (from 1 mile upstream)
Total phosphate

Nitrate

Turbidity

Total Solids

The expression for calculation the NSFWQI is expressed as;

p
NSFWQI = 2 Wili
i=1

Where;
li= sub index for ith water quality parameter
Wi= weight (in terms of importance) associated with water quality parameter

P=number of water quality parameters

[ ]
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WQI for surface water

Water Quality Status of Maharashtra — 2013-14

Given the parameters monitored in India under the NWMP and to maintain the uniformity
while comparing the WQI across the nation, the NSF WQI has been modified and relative
weights been assigned by CPCB. The modified weights and the equation for the sub-indices
as per CPCB are given in Table No. 3 and the equations used to determine the sub index
values are given in Table No. 4.

Table No. 3: Original and modified weights for computation of WQI based on DO, FC, pH and

BOD

Parameters Original Weights from NSF ~ Modified Weights by
WQI CPCB

Dissolved Oxygen (DO) 0.17 0.31

Fecal Coliform (FC) 0.15 0.28

pH 0.12 0.22

BOD 0.1 0.19

Total 0.54 1

Table No. 4: Sub index equation used to calculate NSF WQI for DO, FC, pH and BOD

Water Quality Parameters Range Applicable Equation
(units)
Dissolved Oxygen (DO) 0-40 0.18 +0.66 X % Saturation DO
40-100 (-13.55) + 1.17 X % Saturation DO
(% Saturation) 100-140 163.34 - 0.62 X % Saturation DO
Fecal Coliform (FC) 1-10° 97.2-26.6 Xlog FC
103 -105 42.33 -7.75 X log FC
(counts/100 ml) >105 2
pH 02-05 16.1 +7.35 X (pH)
05-7.3 (-142.67) + 33.5 X (pH)
7.3-10 316.96 - 29.85 X (pH)
10-12 96.17 - 8.0 X (pH)
<2,>12 0
BOD 0-10 96.67 - 7 X (BOD)
(mg/1) 10 - 30 38.9-1.23 X (BOD
>30 2
ST Mahaashica Poluion Contrl Bord 17
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Upon determining the Water Quality Index, the water quality is described for easy
understanding and interpretation. The description used in the report for classifying and the
describing the water quality is presented in Table No. 5.

Table No. 5: Water Quality Classification and Best Designated use

WQI Quality Class by | Class by Remarks Colour code used
classification | CPCB MPCB in the report
63-100 | Good to A A-1 Non Polluted
Excellent
50 - 63 Medium to B Not Non Polluted
Good Prescribed
38 -50 Bad C A-II Polluted
38 and Bad to Very D,E A-III, A-IV | Heavily Polluted
less Bad
WIS Maharashtra Pollution Control Board 1 8
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WQI for groundwater

MPCB monitors ground water quality for parameters like pH, total hardness, Calcium,
Magnesium, Chloride, total dissolved solids, Fluoride, Manganese, Nitrate, Sulphates and so
on once in six months. Based on the stringency of the parameters and its relative importance
in the overall quality of water for drinking purposes each parameter has been assigned
specific weightage'. The relative weights of the same have been determined (Table No. 6)
for the parameters monitored and recorded by MPCB for the water samples monitored in
the year 2011-12.

Table No. 6: Relative Weight of chemical parameters used for calculating WQI for Ground water

Chemical Indian Standards for Weight (Wi)
Parameters Drinking Water Quality?’2
Acceptable ~ Permissible =~ Weight Relative = Weightw/o Relative
Limit Limits Weight Iron, Weight w/o
Manganese Iron,
and Manganese
Bicarbonate and
Bicarbonate
pH 6.5-8.5 No relaxation 4 0.09756 4 0.13333
Total Hardness 300 600 2 0.04878 2 0.06667
(TH)
Calcium 75 200 2 0.04878 2 0.06667
Magnesium 30 No relaxation 2 0.04878 2 0.06667
Bicarbonate 244 732 3 0.07317 - -
Chloride 250 1000 3 0.07317 3 0.10000
Total Dissolved Solids 500 2000 4 0.09756 4 0.13333
(TDS)
Fluoride 1 1.5 4 0.09756 4 0.13333
Manganese 0.1 0.3 4 0.09756 - -
Nitrate 45 No relaxation 5 0.12195 5 0.16667
Iron 0.3 No relaxation 4 0.09756 - -
Sulphate 200 400 4 0.09756 4 0.13333
41 1 30 1

Source: BIS 10500 and CPCB 2001

The relative weight is then computed from the following equation

" C. R. Ramakrishnaiah, Assessment of Water Quality Index for the Groundwater , E-Journal of Chemistry, 2009, 6(2),
523-530; ISSN: 0973-4945

2 Bureau of Indian Standards, Draft Indian Standard Drinking Water — Specification; Second Revision of IS 10500,
ICS No. 13.060.20
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wi

n ]
i=1 Wi
Where;

Wi= the relative weight

wi= the weight of each parameter

n= number of parameters

In the next step a quality rating scale (qi) for each parameter is assigned by dividing its
concentration in each water sample by its respective standard according to the guidelines
published by BIS (Bureau of Indian Standards) and the result thus obtained is multiplied by
100

qi= (Ci/Si) x 100
where
qi = quality rating
Ci = the concentration of each chemical parameter in each water sample in mg/L

Si = the Indian drinking water standard for each chemical parameter in mg/L according to
the guidelines of the BIS 10500, (2004-2005).

Based on the absolute value of the index determined from the calculations, water quality is
classified as presented below in Table No. 7.

Table No. 7: Groundwater classification based on the Water Quality Index

WQI Value Water Quality Colour code used in this
report

<50 Excellent
50-100 Good water
100-200 Poor Water

200-300 Very Very Poor water

>300 Water Unsuitable for drinking _
Heri
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Surface Water Quality

Surface water comprises of rivers, lakes, reservoirs, seas, wetlands and so on. Maharashtra
state receives good rainfall in monsoon which replenishes the surface water resources. The
surface water sources form the major source of water supply in the state. However given the
pressure from urbanization and industrialization these resources are under tremendous
stress owing to a dual cause, demand for water supply and release of pollutants in the
water. Moreover the ever increasing population creates more demand for water supply
while at the same time it also generates sewage which is often released in the water bodies,
untreated causing severe contamination and pollution.

Owing to this dual pressure, regular vigilance is required to regulate water pollution.
Towards this MPCB has installed 200 surface water quality monitoring stations on rivers
(59), sea (16), creeks (19), and nallas (10). Water quality is monitored per month across all the
stations. The spatial presence of the stations is presented in the respective section for each
basin.

The following section presents the illustrations of the parameters pH, DO, BOD and FC
recorded across the 200 stations of MPCB in a lucid format. Further, basin wise water quality
index is presented in this section for the basins of Krishna, Godvari, Tapi and West flowing
rivers.

[
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Tapi Basin

api Middle

Sub-Basin Map
[ Tapi Basin

7 MPCB Water Monitoring Station
v @ River/Nalla water

Map No. 3: Network of surface water quality monitoring stations in Tapi Basin

In Maharashtra the Tapi Basin could be divided into two sub-basins Tapi Upper and Tapi Middle. There are a total of 20 surface water
monitoring stations (5 on upper and 15 on middle) in Tapi river basin in Maharashtra. A list of the station and the codes has been provided
below in Table No. 8
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Tapi Basin (Intra Basin analysis)
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Figure No. 5: Trend of annual average WQI across districts of Tapi basin

Note:

This graph considers the average WQI for all the monitoring stations in that particular district and hence may include some
bias. This graph is only for an overview and monitoring station wise data maybe analyzed to pin point the most affected and
polluted patches of rivers in that district.
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Figure No. 6: Trend of average occurrence for different category of WQI in Tapi basin

The Intra basin performance of Tapi Basin across six districts of the state are depicted in
Figure No. 5 and the average annual occurrence of different category of Water Quality Index
across all WQMS is depicted in theFigure No. 6.

The results showed that among Six districts, namely Akola, Amravati, Dhule, Jalgaon,
Nandurbar and Nashik, the annual average WQI of 2 of Amravati and 2 of Akola were
consistently in Bad to Medium category (i.e. WQI in range of 38-63) from 07-08 till 13-14.
Whereas, Dhule (5 WQMS), Jalgaon (8 WQMS), Nandurbar (2 WQMS) and Nashik (1
WQMS) were Good to Excellent (i.e. WQI in range of 63-100). The results showed that
average WQI across Akola districts showed more or less downward trend and in rest of the
districts no trend was seen.

Figure No. 6 shows average annual occurrence of WQI across 5 WQM stations of Tapi Upper
and 15 WQMS of Tapi Middle for 7 years starting from 2007. Intra Sub basins results for
Tapi Basin showed that the occurrence of Good to Excellent category of WQI in Tapi Middle
sub basins is twice times that of the Bhima Upper, indicating that more likely occurrence of
Good to Excellent category. Hence the overall preview of Tapi Middle sub basin is better
when compared to Tapi Upper.

el o
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8 Dissolved Oxygen - Tapi basin
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2700 | 2695 | 1913 | 2155 | 1313 | 2659 | 1251 | 2674 | 2718 | 1252 | 2667 | 2658 | 2710 | 2652 | 1253 | 2666 | 1314 | 2684 | 2670 | 1907
Tapi Upper Tapi Middle
# Min 42 | 26 | 30 | 24 | 48 | 50 | 50 | 50 | 53 | 50 | 45 | 40 | 53 | 46 | 45 | 51 | 43 | 28 | 58 | 49
AMean | 54 | 51 | 56 | 47 | 59 | 58 | 59 | 61 | 63 | 62 | 58 | 57 | 62 | 52 | 57 | 57 | 58 | 58 | 62 | 56
XMax | 60 | 67 | 69 | 60 | 69 | 66 | 68 | 70 | 70 | 7.0 | 69 | 69 | 69 | 58 | 65 | 67 | 72 | 70 | 65 | 63
m25perc| 53 | 47 | 54 | 38 | 54 | 53 | 54 | 55 | 64 | 55 | 50 | 46 | 58 | 49 | 52 | 53 | 52 | 58 | 59 | 52
X75perc| 57 | 61 | 63 | 57 | 66 | 63 | 65 | 66 | 68 | 7.0 | 65 | 68 | 66 | 55 | 63 | 60 | 66 | 66 | 65 | 60

Figure No. 7: Trend of Dissolved Oxygen (DO) levels recorded at WQMS at Tapi basin
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30 BOD - Tapi Basin
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2700 | 2695 | 1913 | 2155 | 1313 | 2659 | 1251 | 2674 | 2718 | 1252 | 2667 | 2658 | 2710 | 2652 | 1253 | 2666 | 1314 | 2684 | 2670 | 1907
Tapi Upper Tapi Middle
© Min 70 | 62 | 62 | 70 | 20 | 22 | 22 | 22 | 22 | 20 | 22 | 24 | 22 | 22 | 22 | 22 | 20 | 22 | 20 | 22
AMean | 10.0 | 116 | 91 | 155 | 29 | 26 | 29 | 26 | 25 | 25 | 28 | 29 | 26 | 36 | 31 | 26 | 28 | 47 | 25 | 29
XMax | 240 | 280 | 180 | 460 | 48 | 34 | 40 | 32 | 28 | 32 | 34 | 36 | 32 | 85 | 48 | 30 | 50 | 180 | 28 | 50
W25perc| 70 | 7.3 | 69 | 80 | 22 | 24 | 24 | 24 | 24 | 24 | 28 | 26 | 22 | 24 | 26 | 24 | 24 | 23 | 24 | 28
X75perc| 88 | 145 | 101 | 158 | 31 | 28 | 34 | 30 | 26 | 24 | 28 | 30 | 28 | 33 | 30 | 28 | 30 | 27 | 28 | 32
Figure No. 8: Trend of BOD levels recorded at WQMS at Tapi basin
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9.5 pH - Tapi Basin
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2700 | 2695 | 1913 | 2155 | 1313 | 2659 | 1251 | 2674 | 2718 | 1252 | 2667 | 2658 | 2710 | 2652 | 1253 | 2666 | 1314 | 2684 | 2670 | 1907
Tapi Upper Tapi Middle
# Min 79 | 78 | 78 | 75 | 73 | 72 | 73 |77 |77 |77 |77 [ 78 |77 | 73 |76 | 74 | 73 | 75 | 76 | 73
AMean | 84 | 83 | 83 | 83 | 79 | 78 | 78 | 81 | 80 | 80 | 80 | 81 | 80 | 77 | 80 | 79 | 79 | 80 | 81 | 79
XMax | 87 | 87 | 87 | 90 | 84 | 84 | 84 | 85 | 84 | 84 | 84 | 84 | 85 | 83 | 85 | 84 | 86 | 84 | 85 | 83
m25perc| 83 | 81 | 82 | 82 | 76 | 74 | 75 | 79 | 79 | 79 | 79 | 79 | 80 | 75 | 77 | 76 | 77 | 77 | 80 | 76
X75perc| 86 | 84 | 85 | 85 | 81 | 80 | 81 | 83 | 82 | 82 | 82 | 82 | 80 | 78 | 83 | 82 | 82 | 83 | 83 | 83

Figure No. 9: Trend of pH levels recorded at WQMS at Tapi basin
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350 O Fecal Coliform - Tapi Basin
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° 2700 | 2695 | 1913 | 2155 | 1313 | 2659 | 1251 | 2674 | 2718 | 1252 | 2667 | 2658 | 2710 | 2652 | 1253 | 2666 | 1314 | 2684 | 2670 | 1907
Tapi Upper Tapi Middle
oMin | 90.0 | 80.0 | 70.0 | 140.0 | 33.0 | 7.0 | 26.0 | 22.0 | 32.0 | 340 | 220 | 330 | 240 | 300 | 220 | 220 | 33.0 | 500 | 330 | 22.0
AMean | 237.1 | 1945 | 160.0 | 371.3 | 648 | 563 | 3908 | 462 | 644 | 576 | 732 | 634 | 540 | 740 | 388 | 750 | 769 | 110.0 | 562 | 68.0
XMax | 300.0 | 300.0 | 280.0 | 900.0 | 170.0 | 90.0 | 70.0 | 90.0 | 110.0 | 110.0 | 110.0 | 90.0 | 90.0 | 110.0 | 70.0 | 140.0 | 170.0 | 210.0 | 90.0 | 90.0
25 perc'| 205.0 | 170.0 | 130.0 | 140.0 | 40.0 | 40.0 | 340 | 22.0 | 40.0 | 34.0 | 340 | 340 | 33.0 | 480 | 340 | 400 | 400 | 700 | 355 | 70.0
X 75 perc'| 290.0 | 230.0 | 195.0 | 500.0 | 75.0 | 90.0 | 355 | 70.0 | 70.0 | 70.0 | 110.0 | 90.0 | 90.0 | 90.0 | 34.0 | 90.0 | 110.0 | 140.0 | 700 | 90.0

Figure No. 10: Trend of Fecal Coliform levels recorded at WQMS at Tapi basin
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Table No. 8: Surface water quality monitoring stations in Tapi river basin

Station Code River Name of the Station Village Taluka District
2700 Purna Purna River near Achalpur-Amravati Road Bridge, Asegaon Asegaon Chandur bazaar Amravati
2695 Pedhi Pedhi river near road bridge at Dadhi- Pedhi village. Asegaon Chandur Bazar  Amravati
1913 Purna Purna river at Dhupeshwar at U/s of Malkapur water works. Malkapur Akola Akola
2155 Purna Purna river at D/s of confluence of Morna and Purna, at Andura village. Andura Balapur Akola
1313 Tapi Tapi river at Ajnad Village Ajnad Raver Jalgaon
2659 Burai Burai river before confluece to Tapi river at Mukudas village Mukudas Dhule Dhule
1251 Tapi Tapi river at U/s of Bhusawal Bhusawal Railway Colony Bhusawal Jalgaon
2674 Mor Mor river at Padalashe village. Padalashe Jalgaon Jalgaon
2718 Waghur ~ Waghur river at Sakegaon before confluence with Tapi river. Sakegaon Jalgaon Jalgaon
1252 Girna Girna river at Jalgaon at intake of Girna pump huose. Girna pump house area Jalgaon Jalgaon
2667 Hiwara Hiwara river at D/s of Pachora Pachora Jalgaon Jalgaon
2658 Bori Bori river at D/s of Amalner Amalner Jalgaon Jalgaon
2710 Titur Titur river at D/s of Chalisgaon Chalisgaon Jalgaon Jalgaon
2684 Panzara  Panzare river near Panzarakan SSK Ltd. Panzare Dhule Dhule
2652 Amravati Amaravati river at D/s of Dondaicha Dondaicha Dhule Dhule
1253 Girna Girna river at Malegaon at Malegaon road bridge. Malegaon Malegaon Nashik
2666 Gomai Gomai river at D/s of Shahada Shahada Dhule Dhule
1314 Tapi Tapi river at Ubad Village near Gujrat border. Ubad Shahada Nandurbar
2670 Kan Kan river at Sakri water works Sakri Dhule Dhule
1907 Rangavali Rangavali river at D/s of Navapur near Rangavali bridge. Navapur Navapur Nandurbar
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Spatial map of Surface WQI at Tapi Basin (April-2013)
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Spatial map of Surface WQI at Tapi Basin (December-2013)
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Godavari Basin (1 of 2): Godavari upper, Godavari Middle and Manjra Sub basin
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Map No. 4: Network of surface water quality monitoring stations in Godavari basin 1 of 2 Godavari upper, Godavari Middle and Manjra Sub basin

The Godavari river basin passes through six states (third largest basin in India) and drains about 10% of the total geographical area of the
country”. Approximately 50 percent of the catchment area comes under Maharashtra. In Maharashtra the Godavari Basin could be divided into
six sub-basins Godavari Upper, Godavari Middle, Manjra, Wardha, Weinganga, Indravati and Pranhita. In this report for the ease of analysis
the sub-basins have been categorized into two, Godavari 1 Basin covering Upper, middle and Manjra sub-basin and Godavari 2 basin covering
Wardha, Weinganga, Indravati and Pranhita. In basin 1 there are a total of 26 surface water monitoring stations (16 on upper, 8 on middle and
2 on Manjra). A list of the station and the codes has been provided below in Table No. 10. In basin 2 there are a total of 26 surface water
monitoring stations (12 on Wardha, 8 on middle and 2 on Manjra). A list of stations and codes has been provided below in Table No. 11.

" http:/ /www.kgbo-cwc.ap.nic.in/ About%20Basins/ About%20Godavari %20Basin.pdf
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Godavari Basin (1 of 2) (Intra Basin analysis)
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Figure No. 11: Trend of annual average WQI across districts of Godavari basin (1 of 2)

Note:

This graph considers the average WQI for all the monitoring stations in that particular district and hence may include some
bias. This graph is only for an overview and monitoring station wise data maybe analyzed to pin point the most affected and
polluted patches of rivers in that district.
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Figure No. 12: Trend of average occurrence for different category of WQI in Godavari basin (1 of 2)

The Intra basin performance of Godavari (1 of 2) across eight districts of the state is depicted
in Figure No. 11 and the average occurrence of different category of WQI across all WQMS
is depicted in Figure No. 12.

The results showed that among eight districts, namely Aurangabad, Beed, Jalna, Latur,
Nanded, Nashik, Osmanabad and Parbhani, the annual average WQI of all the districts were
in Good to medium category (i.e. WQI in range of 63-100) from 07-08 till 13-14.. The results
showed that average WQI across eight districts showed consistent values with no trends.

Figure No. 12 shows average annual occurrence of WQI across 8 WQM stations of Godavari
Upper, 16 WQMS of Godavari Middle and 2 WQMS of Manjra sub basins for 7 years starting
from 2007. Intra Sub basins results for Godavari (1 of 2) Basin showed that the occurrence of
Good to Excellent category of WQI in Godavari Middle sub basins were higher than that of
the Godavari Upper and Manjra, indicating that more likely occurrence of Good to Excellent
category. Hence the overall preview of Godavari Middle sub basin is better when compared
to other two sub basins.
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9 Dissolved Oxygen - Godavari Basin (1 of 2)
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Figure No. 13: Trend of Dissolved Oxygen (DO) levels recorded at WQMS at Godavari Basin (1 of 2)
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35 BOD - Godavari Basin (1 of 2)
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Figure No. 14: Trend of Biological Oxygen Demand (BOD) levels recorded at WQMS at Godavari Basin (1 of 2)
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Figure No. 15: Trend of pH levels recorded at WQMS at Godavari Basin (1 of 2)
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Figure No. 16: Trend of Fecal Coliform levels recorded at WQMS at Godavari Basin (1 of 2)
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Table No. 9: Surface water quality monitoring stations in Godavari Basin (1 of 2)

Station Code River Name of the Station Village Taluka District
1095 Godavari Godavari river at U/s of Gangapur Dam Gangapur Nashik Nashik
2177 Godavari Godavari river near Someshwar Temple Someshwar Nashik Nashik
2178 Chikhali nalla  Chikhali nalla meets Godavari river. Chikhali Nashik Nashik
2661 Darna Darna river at Aswali ( Darna Dam) Aswali Igatpuri Nashik
2179 Godavari Godavari river at Hanuman Ghat Nashik city Nashik Nashik
1096 Godavari Godavari river at Ramkund Panchavati Nashik Nashik
2180 Godavari Godavari river at Tapovan Tapovan Nashik Nashik
2181 Godavari Godavari river at Kapila-Godavari confluence point Tapovan Nashik Nashik
2662 Darna Darna river at M.E.S. site Pumping station. Bhagur Nashik Nashik
2663 Darna Darna river at Bhagur pumping station near Pandhurli bridge Bhagur Nashik Nashik
2664 Darna Darna river at Sansari. Sansari Nashik Nashik
2660 Darna Darna river at Chehedi water works( pumping station) Chehedi Nashik Nashik
2182 Godavari Godavari river at Saikheda village Saikheda Niphad Nashik
2183 Godavari Godavari river at Nandur- Madhameshwar Dam. Nandur Niphad Nashik
2160 Godavari Godavari river at U/s of Aurangabad Reservoir, Kaigaon Tokka  Kaigaon Gangapur Aurangabad
1211 Godavari Godavari river at Nashik D/s near Amardham Gadgebaba Maharaj Nagar ~ Nashik Nashik
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Water Quality Index for WQMS in Godavari Basin (1 of 2): Sub-Basin - Godavari Middle and Manjra
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Table No. 10: Surface water quality monitoring stations in Godavari Basin (1 of 2)

Water Quality Status of Maharashtra — 2013-14

Station Code River Name of the Station Village Taluka District
1312 Godavari Godavari river at Jaikwadi Dam, Paithan. Paithan Paithan Aurangabad
2158 Godavari Godavari river at U/s of Paithan at Paithan intake pump house.. Jayakwadi Paithan Aurangabad
2159 Godavari Godavari river at D/s of Paithan at Pathegaon bridge. Pathegaon Paithan Aurangabad
2161 Godavari Godavari river at Jalna Intake water pump house, Shahabad. Shahabad Ambad Jalna

2657 Bindusara Bindusara river at Beed, near intake water pump house at Dam. Paligaon Beed Beed

1210 Godavari Godavari river at Nanded near Intake water pump house. Vishnupuri Nanded Nanded
1209 Godavari Godavari river at Raher Raher Nayagaon Nanded

12 Godavari Godavari river at Dhalegaon Dhalegaon Pathari Parbhani
2673 Manjra Manjra river at D/s of Latur, near Latur- Nanded bridge. Bhatkheda Latur Latur

2157 Godavari Godavari river at Latur water intake near Pump house. Dhamegaon Kalumb Osmanabad
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Spatial map of Surface WQI at Godavari Basin (1 of 2) (April 2013)

Wardha

§9 Mantha
61
Godavari Middle

Brovar
Majagacn ~— Nani a?;nav;.\/-./
N
\

Gangakhed

WQI of surface water
() Good to Excellent (63-100)

Medium to Good (50-63)
() Bad (38-50)

@ B2d to Very Bad (Below 38) MPCB Surface Water Monitoring Station
@ No Data

Data CC-By-SA by QpenStreetMap

46



Water Quality Status of Maharashtra — 2013-14

Spatial map of Surface WQI at Godavari Basin (1 of 2) (December 2013)
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Godavari Basin (2 of 2): Wardha, Weinganga and Pranhita Sub basin
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Map No. 5: Network of surface water quality monitoring stations in Godavari basin 2 of 2: Wardh, Weinganga and Pranhita Sub basin
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Godavari Basin (2 of 2) (Intra Basin analysis)
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Figure No. 17: Trend of annual average WQI across districts of Godavari basin (2 of 2)

Note:

This graph considers the average WQI for all the monitoring stations in that particular district and hence may include some
bias. This graph is only for an overview and monitoring station wise data maybe analyzed to pin point the most affected and
polluted patches of rivers in that district.
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Figure No. 18: Trend of average occurrence for different category of WQI in Godavari basin (2 of 2)

The Intra basin performance of Godavari (2 of 2) Basin across seven districts of the state are
depicted in the Figure No. 17 and the average annual occurrence of different category of
Water Quality Index across all WQMS is depicted in the Figure No. 18.

The results showed that among seven districts, namely Akola, Bandara, Buldhana,
Chandrapur, Nagpur, Wardha and Yavatmal, the annual average WQI of all the districts
except Akola were Medium to Good (i.e. WQI in range of 50-63). The results showed that
average WQI across districts showed slight downward trend towards.

Figure No. 18 shows average annual occurrence of WQI across 12 WQM stations of Wardha,
10 WQMS of Weinganga and 1 WQMS of Pranhita sub basins for 7 years starting from 2007.
Intra Sub basins results for Godavari (2 of 2) Basin showed that the occurrence of ‘Good to
Excellent’ and ‘Medium to Good’ categories of WQI were almost similar but the ‘Bad” and
‘Bad to Very Bad’ categories were seen more in Wardha sub basins, indicating that more
likely occurrence of ‘Bad” and ‘Bad to Very Bad’ category. Hence the overall preview of
Weinganga and Pranhita sub basin is better when compared to Wardha sub basin.
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Dissolved Oxygen - Godavari basin (2 of 2)
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Figure No. 19: Trend of Dissolved Oxygen (DO) levels recorded at WQMS at Godavari basin-(2 of 2)
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Figure No. 20: Trend of Biological Oxygen Demand (BOD) levels recorded at WQMS at Godavari basin-(2 of 2)
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9.5 pH - Godavari basin (2 of 2)
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Figure No. 21: Trend of pH levels recorded at WQMS at Godavari basin-(2 of 2)
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Figure No. 22: Trend of Fecal Coliform levels recorded at WQMS at Godavari basin-2of 2
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Apr| 56 |NA |[NA|NA | NA | NA | 49

May|NA |NA |NA|NA | NA | NA | 72

Jun|NA|NA |NA|NA | NA | NA | 63

Jul | 54 |NA| 50 | NA NA. 57

Aug| 57 | 58 | 56

Sep| 64 |