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PREFACE

Water is the life sustaining ingredient on planet Earth. It is also essential for growth and
sustenance of flora and fauna, agriculture, industries etc. Growth in its wake brings in
pollution. Degradation of water quality is caused not only by increasing inflow of domestic
and industrial waste to water streams, but also by excessive drawal of water increasing
concentration of pollutants. Therefore, monitoring and control of water quality has
become an important aspect of effective management of water resources.

Central Water Commission (CWC) is an apex organization of the country involved in
planned development and measurement of water resources sector. CWC has been
managing a Hydrological Observation & Flood Forecasting Network, which covers almost
all the interstate rivers of India. Water quality assessment is being done by collection of
water samples through this vast network.

Hydrological Observation Circle, Gandhinagar, a field unit in Narmada Tapi Basin
Organization of the Central Water Commission, is entrusted with the assessment of water
quality of west flowing rivers draining through the states of Gujarat, Madhya Pradesh,
Maharashtra and Rajasthan. Water samples are collected by two divisions: viz Mahi and
Tapi Divisions, headquartered at Gandhinagar and Surat respectively. Analysis of water
samples are done at Field (Level-I) and Divisional (Level-II) Laboratories. These water
samples are collected on monthly or bi-monthly basis since August 2004.

Water Quality Data Year Book is published as per the guidelines issued under the
Hydrology Project. This volume presents water quality data of 19 stations on 11 west
flowing river basins for the year 2012-13 arranged in alphabetical order. Short notes on
observation technique and estimation procedures, water quality analysis, history sheet of
water quality monitoring station, chemical parameters, basic water quality standards for
different uses such as irrigation, pisciculture, domestic and recreation, have also been
included.

It is hoped that the information and data compiled herein will be useful to user agencies
concerned with water quality. Comments and suggestion for improvement of this volume
are welcome.

The efforts put in by all the concerned officers and staff of NTBO is gratefully
acknowledged.

Gandhinagar irendta Kumar Tiwary)

March 2014 Superintending Engineer
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1 Introduction

1.1 Scope

Central Water Commission maintains adequate hydrological observation network
including select water quality monitoring stations through a three tier laboratory system at
371 key locations covering all the major river basins of India. Under Narmada & Tapi
Basin Organization (NTBO), there are 21 field water quality monitoring stations or sites in
12 river basins in the states of Madhya Pradesh, Maharastra, Rajasthan and Gujarat, where
physical parameters such as temperature, colour, odour, specific conductivity, total
dissolved solids, pH and dissolved oxygen of river water are observed. There are two
Level-1l laboratories to analyse twenty five physico-chemical and bacteriological
parameters of river water. Other parameters like heavy metals / toxic parameters and
pesticides etc are also tested including isotope fingerprinting. This Water Quality Data
Year Book contains water quality data collected at the above network during 2012-13.
Data collected from 19 of these stations in 11 river basins is compiled and presented in
this Year Book along with trends of major quality parameters which are used as criteria to
determine class of water for designated best use. The data has been compiled basin-wise.
The data pertaining to two stations in one basin viz the Narmada is published by Narmada
Basin Organization of Central Water Commission. Location of these stations is shown in
Map-1.

A list of the stations where water quality observations were conducted during the

year 2012 - 13 are given in table-1.

Table-1: Water quality monitoring Stations or Sites during the water year 2012 - 13

SI.NO. Name of Station Code No. River / Basin
Tributary

1 Mahi at Mataji 0102 13001 | Mahi Mahi

2 Som at Rangeli 0102 13005 | Som Mahi

3 Mabhi at Paderdibadi 0102 13 006 | Mahi Mabhi

4 Mahi at Khanpur 010213012 | Mahi Mahi

5 Sabarmati at Derol 0102 12 006 | Sabarmati Sabarmati

Bridge

6 Sabarmati at Vautha 0102 12 013 | Sabarmati Sabarmati
7 Tapi at Burhanpur 010217002 | Tapi Tapi

8 Purna at Gopalkheda 010217 004 | Purna Tapi

9 Tapi at Sarangkheda 010217 015 | Tapi Tapi

10 Banas at Abu road 0102 02 002 | Banas Banas

-1-



11 Banas at Kamalpur 01 02 02 007 | Banas Banas

12 Balaram at Chitrasani 01 02 02 004 | Balaram Banas

13 Shetrunji at Luwara 01 02 09 001 | Shetrunji Shetrunji

14 Bhadar at Ganod 01 02 07 001 | Bhadar Bhadar

15 Purna at Mahuwa 010219001 | Purna Purna

16 Ambika at Gadat 01 02 20 001 | Ambika Ambika

17 Vaitarna at Durvesh 01 02 25 001 | Vaitarna Vaitarna

18 Dhadar at Pingalwada 01 02 14 001 | Dhadar Dhadar

19 Kim at Motinaroli 010216 001 | Kim Kim

20 Narmada at 01 02 15030 | Narmada Narmada
Garudeshwar

21 Orsang at Chandwada 01 02 15032 | Orsang Narmada

1.2  Sources of Information

Samples of river water have been collected by the field offices of two divisions, viz. Mahi
Division, Gandhinagar and Tapi Division, Surat under the Hydrological Observation
Circle, Gandhinagar. These samples are tested for various parameters at three tier network
of laboratories fiz Level-I at Filed monitoring station itself, level-1l at the Divisional
Headquarters at Gandhinagar and Surat and Level-111 at New Delhi. The Division wise

distribution of stations is as under:

SI.NO. | Name Of Division No. Of Water Quality Station
1. Mahi Division,Gandhinagar 11
2. Tapi Division, Surat 10*

* Data of 2 sites published by NBO, CWC, Bhopal.

Division-wise list of Water Quality Monitoring Stations is given as under:

SI.NO | Stations under Mahi SI.No | Stations under Tapi Division
Division

1. Mahi at Mataji 1 Tapi at Burhanpur

2. Som at Rangeli 2. Purna at Gopalkheda

3. Mahi at Paderdibadi 3. Tapi at Sarangkheda

4. Mahi at Khanpur 4. Purna at Mahuwa

5. Sabarmati at Derol Bridge | 5. Ambika at Gadat

6. Sabarmati at Vautha 6. Vaitarna at Durvesh

7. Banas at Abu road 7. Dhadar at Pingalwada

8. Banas at Kamalpur 8. Kim at Motinaroli




9. Balaram at Chitrasani 9. Narmada at Garudeshwar

10. Shetrunji at Luwara 10. Orsang at Chandwada

11. Bhadar at Ganod

1.3 Laboratories & Parameters

As stated above, various parameters are tested in laboratories divided in three levels. There
is no Level-111 laboratory under NTBO. Therefore, parameters designated for test at Level-
Il lab are sent to Delhi. The level of the laboratory is an indication of the analytical
capacity of the laboratory as given below. A few photographs of Level-I1 laboratories at

Gandhinagar and Surat are given in subsequent pages of this report

Level |  |Laboratory located in the field, generally analysing Temperature, pH,

Conductivity, Dissolved Oxygen, colour and odour
Level Il |Laboratory has facilities to analyse basic water quality parameters, nutrients,

indicators of organic and bacteriological pollution etc.
Level 11+ |Laboratory has facilities to analyse basic water quality parameters, nutrients,

indicators of organic and bacteriological pollution etc.
Laboratory is in possession of advanced equipment, such as Atomic
Adsorption Spectrophotometer (AAS), Gas Chromatograph (GC), UV-Visible

Spectrophoto-meter etc.

Details of parameters tested at different Laboratories are given at Annex-1I.

1.4 Methodology

Water samples are collected at a regular frequency- of once a month or bimonthly, usually
on the first working day of the month at all Water Quality Monitoring Stations. Monthly
/bimonthly collection of water samples started from August 2004 onwards. These water
samples are usually collected from a point, 15 to 20 cm below the water surface having
maximum depth of flow along the cross-section of river. Water samples are collected in
clean and pre rinsed polythene bottles of 1 liter capacity and bottles are filled up to their

full capacity without any air bubble.

The samples, thus collected, are sent to Divisional Laboratories located at Gandhinagar

and Surat by special messenger so as to reach within 24 - 48 hours of collection. Their



particulars like in-situ temperature, depth, velocity etc. written on paper slip are pasted on
the polythene bottles. Five physical parameters are tested either in situ or at the field water
quality monitoring station i e Level-11l lab. Various methods and procedure adopted for

testing physical and chemical characteristics are as follows.

1.4.1 Physical Characteristics

e Discharge by current meter or float method.

e Temperature in degree centigrade in situ by thermometer.

e Conductivity in micro- mhos/cm measured with the help of Electric conductivity
meter.

o p"values determined using p" meter.

1.4.2 Chemical Characteristics

e Titrimetric Method

Parameters determined by this technique are Carbonate, Bicarbonate, Chloride, Calcium
and Magnesium. In this procedure, determining the volume of a solution of accurately
known concentration, which is required to tract quantitatively with the solution of the

substance to be determined, carries out quantitative chemical analysis.

e Spectro- photometric / colorimetric Method

Parameters analysed are Aluminium, Iron, Ammonium, Fluoride, Nitrate, Nitrite
Phosphate and Silicate. In this technique, the instruments used are Colorimeter/Spectro-
photometer, based on the phenomenon of absorption/ transmission of light. A series of
standard solution of known concentrations are prepared and treated with appropriate
reagents to produce coloured solution. Then the light of specific wavelength is passed
through the standard solution. A calibration curve is drawn with concentration against
measured absorbance transmittance. Water samples are treated with the same reagents for
colour development and absorbance/transmittance are measured. Concentration is then

determined from calibration curve.

e Flame photometric method.

The parameters estimated through this technique are sodium and potassium. The emission
intensity from standard solution is measured by aspirating with the flame and calibration

_4-



curve of emission intensity against concentration of standard solution is plotted. Then the
test samples are aspirated for flame emission. The amount of element present (sodium and
potassium) in the sample is determined from the calibration curve drawn with the result of
standard solutions.

e Nephelometric Method.

The parameter estimated by this instrument is Sulphate. The degree of the light scattered
by a series of standard solutions treated with Barium Chloride is measured. A Calibration
curve of scattered intensity against concentration of solution is plotted. Then the test
samples are allowed for scattering. The concentration of Sulphate in the sample is
determined from the calibration curve drawn with the results of standard solutions.

1.5 Method of Presentation

Presentation of water quality data is arranged according to the basin. At the outset, basin
description and basin map showing locations of water quality monitoring stations is give.
Site-wise availabulty of data is then dealt with followed by analysis of data aand
inferences. Subsequently, water quality data is given site-wise. Water quality data are
arranged by water quality monitoring station (WQMS). It comprises history sheet of
WQMS and test results obtained from various samples collected at that WQMS. The series
of WQMS is arranged from the origin of the river to downstream giving inter se priority to
intermediate tributary stations in a similar fashion. Explanatory notes are given Section-

2.2.2 to help readers of this year book.

History sheet gives brief historical and technical details of the WQMS. The water quality
analysis tables are given for the river water only. For all the WQMS, some of the

parameters may not have been analyzed owing to factors beyond control.

The tables showing tolerance limits of water quality parameters for various use of water as
per 1S:-10500:1991, 1S-13891:1994, 1S-3328:1993, 1S-11624:1986 are appended at the

end, for ready reference.

1.6 Explanatory Notes

The explanatory notes described hereunder are designed to assist in the interpretation of
various parameter contained in the data presented subsequently. The notes are valid so far

data presented in this book.



1. The water samples are collected at regular frequency of twice in a month at all Water
Quality Monitoring Stations, under Tapi Division, Surat and Mahi Division,
Gandhinagar, usually from the main flow portion of the stream. Collection of water
samples on monthly & once in two month basis started from August 2004 onwards

2. Parameters presented for different stations in the book are analysed in Divisional

laboratories located at Gandhinagar and Surat during the period.

3. Parameters viz. Specific Conductivity, p" Potassium Sodium, Calcium, Magnesium,
Aluminium, Iron, Ammonium, Carbonate, Bicarbonate , Chloride , Fluoride, Sulphate,
Nitrate, Nitrite, Phosphate and Silicate were analysed in divisional laboratories of

Mahi Division , Gandhinagar and Tapi Division, Surat .

4. Chemical indices namely Hardness number , Sodium percentage , Sodium Adsorption
ratio and Residual Sodium Carbonate are Calculated as follows:-

(a) Hardness number (H.No.) is calculated by adding the total Calcium and Magnesium in

the expressed as equivalent parts of CaCOs,

(b) Sodium percentage is as given below:

Na"x 100
SP. = e
Ca't+ Mg+++ Na’ + K*

Where ionic concentration being in m.eq./litre.

(c) Sodium Adsorption ratio (SAR) is given by

[(Ca™ + Mg™ )/2]1/2
Where, ionic concentration being m.eq./litre.
(d) Residual Sodium Carbonate (RSC) is given below by
RS.C= (CO3 +HCO;)-(Ca™+Mg™)

Where, concentration of all the ions being in m.eq./litre.

5. Water year ranges from June 1% of one calendar year to May 31* of the next calendar

year and covers one complete hydrological cycle.
-6 -



6. Measuring authority refers to the field division responsible for the collection of water
samples. The name of the division is abbreviated by taking first alphabet of each word
followed by alphabets “DN” or “D” for division. Thus Mahi Division is denoted as
“MDN” or “MD” and Tapi Division is denoted as “TDN” or “TD”.

7. The gauging station code number is a unique Nine-figure numeric reference number of
the form XX XX XX XXX, which facilitates storage and retrieval of water quality data
in data The first two digits indicates the measuring authority who is wholly responsible
for R&M of site, next two digits show the basin/zone and river identification, for
example, 01 for west coast, Gujarat or 02 for west coast, Maharastra. Further two
digits indicate name of River in Basin, for example, 13 is for Mahi Basin and the last
three digits represent the site number, for example 005 is for Rangeli site of Mahi
Basin.

2. Water Quality Analysis

This section deals with analysis of the temporal variability of data sets on selected
observed water quality parameters viz. pH, DO, NH3-Nitrogen, BOD and Electrical
Conductivity which together (apart from Boron and coliforms which are at present not
tested by this organization) are generally used to assess fitness of water for its designated
best uses of drinking water, irrigation and support to aquatic life. Given the nature of some
of the streams which have water flows for only a limited period of the year, coupled with
frequency of sample collection i e once a month, not much data is available for the total
period of observation from 2005 to 2013, to conclude validly any trends. Therefore, based
on the length of the data series available, trends have been analysed for Mahi, Sabarmati,
Tapi, Dhadar and Kim basins only.

e Methodology

Statistical parameters such as mean, median, 75" percentile and 25" percentile, minimum
and maximum have been computed for all the sites for 11 parametrs as given in Annex-11.
In addition, 11 sites in five basins, viz Mahi, Sabarmati, Tapi, Dhadar and Kim, have been
selected for further analysis based on data availability for six parameters. Details of such
analysis are given under the sections dealing with respective basins. These parameters
have been selected on the basis of Central Pollution Control Board (CPCB) criteria which
are used to determine Class of Water for Designated Best Use. Time series graphs with

linear trend-line for these 6 major water quality parameters have been drawn irrespective
-7 -



of the seasons. In addition, it has also been determined how many samples are found to be
beyond the tolerance limits stipulated for designated best use based on CPCB criteria. The

CPCB criteria are as given in table-2.

Level-Il Laboratory at Gandhinagar




Various equipment at Level-Il Lab

UV Visible Spectro-photometer



Level-Il Lab- Reagent Area

Flame photometer
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Table-2: Water Quality Criteria as per Central Pollution Control Board

Designated-Best-Use Class of Criteria
water
Drinking Water Source A

ithout tional o Total Coliforms Organism
without conventiona MPN/100ml shall be 50 or less
treatment but after

disinfection e pH between 6.5 and 8.5
o Dissolved Oxygen 6mg/l or more

o Biochemical Oxygen Demand 5
days 20°C 2mg/I or less

Ooutdoo_r bgthing 2 o Total Coliforms Organism
(Organised) MPN/100ml shall be 500 or less pH
between 6.5 and 8.5 Dissolved
Oxygen 5mg/l or more
o Biochemical Oxygen Demand 5
days 20°C 3mg/I or less
Drinkir;_g walt(:r sc;urcetaft%r c o Total Coliforms Organism
3‘??"‘;” ;9”"" reatment an MPN/100ml shall be 5000 or less
ISintection pH between 6 to 9 Dissolved
Oxygen 4mg/l or more
o Biochemical Oxygen Demand 5
days 20°C 3mg/I or less
IF__’_rohpagatlon of Wild life and D e pH between 6.5 to 8.5 Dissolved
ISheries Oxygen 4mg/l or more
o Free Ammonia (as N) 1.2 mg/l or
less
Irrigation, Industrial E .
Cooling, Controlled Waste pH between 6.0 t0 8.5
disposal o Electrical Conductivity at 25°C

micro mhos/cm Max.2250
e Sodium absorption Ratio Max. 26
e Boron Max. 2mg/I
Below-E  Not Meeting A, B, C, D & E Criteria

Note: (i) Boron and Total Coliforms have not been tested by this organization.
(i) BOD in this report is taken for 3 days at 27°C.

) General Conclusion

Results of statistical analysis for 11 parameters for all the basins are given in Annex-II.

As regards physical. Chemical and bacteriological characteristics, it is generally seen that
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during WY:2012-13, physical characteristics such as pH, conductivity have remained
more or less within tolerance limits while pollution by organic and chemical sources is
indicated by exceedence of tolerance limits in respect of BOD and free ammonia. As
already stated earlier, specific basin-wise details are given in the sections dealing with

respective basins for which data of sufficient length is available.
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3.0 Mahi Basin

3.1  Basin description

The river Mahi is third major west flowing interstate river of India, draining into the Gulf
of Cambay. Its basin map is enclosed. It originates in the northern slopes of Vindhya hill
range near village Sardarpur in Dhar district of Madhya Pradesh at an elevation of 500 m
above mean sea level. Its length is 583 km, traversing 167 km in Madhya Pradesh, 174
km in Rajasthan and the remaining 242 km in Gujarat. It flows initially in North West
direction through Dhar and Jhabua districts of Madhya Pradesh. Thereafter, it takes turn
to the left and  flows in south — west direction through Banswara district of Rajasthan,
Panchmahal and Kheda districts of Gujarat State before draining into Gulf of Cambay. It
drains an area of 34,842 sq.km, spread over Rajasthan (47%), Madhya Pradesh (19%) and
Gujarat (34%). The basin lies between the geographical co-ordinates of 73° 00" to 74° 20"
east longitudes and 22° 30" to 24° 20" north latitudes. The basin is bound by the Aravalli
hills in north and north-west, by the ridge separating it from Chambal basin in the east, by
the Vindhya hill range in the south and finally by Gulf of Cambay in the west. In
Rajasthan, the basin consists of hills, forests and eroded terrain. In Gujarat upto the
confluence of Mahi and Panam, the basin comprises semi developed lands. Below
Wanakbori Weir and up to the mouth, the basin is flat, fertile and well developed alluvial
track.

The Mahi river receives several tributaries on both banks out of which the main tributaries
are Som, Anas and Panam. The Som River joins the main river on the right Bank in
Rajasthan. The Anas and Panam join the main river on the left Bank in the Rajasthan &

Guijarat respectively.

The average rainfall in Mahi basin is 785 mm. In the dry cool winter, the minimum
temperature varies from 5°C to 20°C. Maximum temperature varies from 30°c to 50°c

during the hottest month of May.

At present there are 15 completed major / medium projects in Mahi basin. The two main
projects across Mahi are Mahi Bajaj Sagar and Kadana reservoir. A weir at Wanakbori is
also constructed across the main river. Other 11 projects are on different tributaries of
Mahi River.

-13-
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3.2 Availability of Data

There are four Water Quality Monitoring Stations in Mahi basin. Availability of data at

these stations/sites is given in the following Table-3. The detailed data are given in
Section- 3.3.
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Table-3: Availability of WQ data (in SWDES format) in Mahi basin

Sl. | Site name River/Tributary | Period of sample No. of samples
No. collection analysed
Mahi Basin

1 | Mataji Mahi 2005-06 to 2012-13 48

2 | Rangeli Som 2005-06 to 2012-13 40

3 | Paderdibadi Mahi 2005-06 to 2012-13 77

4 | Khanpur Mahi 2005-06 to 2012-13 94
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3.3 Water Quality Data
HISTORY SHEET

Water Year 1 2012-13
Site : Mabhi at Mataji Code : 010213001
State : Madhya Pradesh District Ratlam
Basin : Mahi Independent River : Mahi
Tributary : Mahi Sub Tributary
Sub-Sub Tributary : Local River : Mahi
Division : Mahi Division, Gandhinagar Sub-Division : Mahi S-Div
Kadana
Drainage Area 1 3880 Sg. Km. Bank : Left
Latitude 1 23°2057" N Longitude 1 74°4331" E
Opening Date Closing Date

Gauge 1 21-07-1982
Discharge : 21-07-1982
Sediment 1 21-07-1982
Water Quality 1 21-07-1982
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Water Quality Datasheet for the period : 2012-2013

Station Name : Mahi at Mataji ( 01 02 13 001) Division : Mahi Division, Gandhinagar
Local River : Mahi River Water Analysis Sub-Division : Mahi Sub Divn., Kadana
S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1{/Q (cumec) 0.000 0.000 278.7# 629.3 105.0 # 4.444 0.638 0.589 0.588 0.540 0.050 # 0.000
2|Colour_Cod (-) Light Brown Brown Clear Clear Clear Clear Clear Clear Clear Clear
3[EC_FLD (umho/cm) 358 357 507 538 489 474 484 347 340 396
4|EC_GEN (umho/cm) 274 324 404 492 446 382 337 326 307 443
5|Odour_Code (-) odour free] odour free] odour free] odour free| odour free| odour free] odour free| odour freel odour free| odour free|
6[pH_FLD (pH units) 7.2 7.4 7.8 7.1 7.3 7.2 7.3 7.9 7.8 7.8
7[pH_GEN (pH units) 7.9 7.7 8.2 8.3 8.2 8.3 8.4 8.3 8.4 8.4
8[SS (mg/L) 82 68 40 44 46 46 52 44 48 60
9[TDS (mg/L) 170 204 268 306 282 246 222 196 190 278
10[{Temp (deg C) 27.8 29.1 31.3 24.3 18.0 18.0 17.3 19.0 24.0 28.0
11{Turb (NTU) 106.0 302.0 68.0 3.0 6.0 5.0 4.0 5.0 4.0 5.0
CHEMICAL
1[|Alk-Phen (mgCaCO3/L) p p 0.0 0.0 0.0 0.0 0.0 17 17 0.0 17 17
2|ALK-TOT (mgCaCO3/L) o o 92 112 144 152 160 155 143 144 139 155
3[Ca(mg/L) 34 46 48 58 58 58 53 51 48 51
4|Cl (mg/L) o O 14.0 22.0 28.0 62.0 34.0 32.0 30.0 28.0 30.0 38.0
5|CO3 (mg/L) L L 0.0 0.0 0.0 0.0 0.0 2.0 2.0 0.0 2.0 2.0
6[F (mg/L) | I 0.57 0.46 0.54 0.36 0.44 0.40 0.44 0.42 0.44 0.55
7[Fe(mg/L) N N 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.3 0.3
8[HCO3 (mg/L) G G 112 137 176 185 195 185 171 176 166 185
9[K (mg/L) 0.8 1.0 0.9 1.0 0.9 0.8 0.7 0.7 0.7 0.7
10[Mg (mg/L) c c 7.8 7.8 10.7 10.7 9.7 9.7 9.7 8.8 9.7 10.7
11{Na(mg/L) 10.2 154 21.6 404 25.8 22.7 20.6 19.6 19.6 26.8
12[NH3-N (mg N/L) O O 0.76 0.48 0.21 0.11 0.10 0.09 0.10 0.15 0.14 0.18
13[NO2+NO3 (mg N/L) N N 2.79 6.33 4.69 5.79 5.74 5.62 5.12 221 2.22 2.29
14[NO2-N (mgN/L) D D 0.17 0.14 0.01 0.03 0.03 0.02 0.02 0.02 0.02 0.03
15[NO3-N (mgN/L) | I 2.62 6.19 4.68 5.76 5.71 5.60 5.10 2.19 2.20 2.26
16[P-Tot (mgP/L) T T 0.060 0.070 0.060 0.060 0.070 0.080 0.080 0.070 0.080 0.090
17[{SI02 (mg/L) I | 45.9 31.6 434 24 27 36.9 34.9 38.3 38.7 39.1
18[S0O4 (mg/L) o o 9.3 9.9 9.9 10.0 10.0 9.8 9.5 9.1 9.5 10.0
BIOLOGICAL/BACTERIOLOGICAL N N
1/|BOD3-27 (mg/L) 14 0.7 2.4 13 2.6 0.4 2.0 15 18 2.4
2[DO (mg/L) 7.2 6.7 8.7 9.8 113 10.0 113 8.1 8.9 6.2
3[DO_SAT% (%) 90 87 117 116 119 106 117 87 106 79
TRACE & TOXIC
1[Al (mg/L) 0.03 0.03 0.04 0.04 0.04 0.03 0.03 0.02 0.03 0.03
CHEMICAL INDICES
1|HAR _Ca(mgCaCO3/L) 84 116 120 144 144 144 132 128 120 128
2[HAR_Tota (mgCaCO3/L) 117 149 165 189 185 185 173 165 161 173
3[Na% (%) 16 18 22 32 23 21 21 21 21 25
4|RSC () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5[SAR (-) 0.4 0.6 0.7 13 0.8 0.7 0.7 0.7 0.7 0.9
PESTICIDES

Monthly basis IWIN sample started from 01.07.2008 onwords and stopped w.e.f 31.03.2013
Note. : # Discarded and estimated discharge
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Station Name : Mahi at Mataji (01 02 13 001)

Local River : Mahi

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : Mahi Sub Div., Kadana

S. No. | Parameter ID Date of sampling
a | Traceand Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Anaysisdone |Analysisdoneby| Analysisdone | Anaysisdone | Analysisdone |Analysis done| Analysis done
WQL-IIl Lab, | WQL-IIl Lab, | WQL-IIl Lab, | by WQL-III by WQL-IIl | WQL-IIl Lab, | by NRWQL, | NRWQL, New | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-l1I
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad UGD,Hyderaba Hyderabad
d
1|As Arsenic microgram/ |
- - - - 0.25] 9.05 0.11 0.00
2|Cd Cadmium microgram/ |
8.0 7.00 0.40 0 0.06 0.11 0.20 311
3|Cr Chromium microgram/ |
23.0 12.00 0 0 4.28 1.94 2.61 2.01
4|Cu Copper microgram/ |
- - - - 19.03 6.01 4.24 -
5|Hg Mercury microgram/ |
- 6.021 0 - 3.49 - 0.26 0.171
6[Ni Nickel microgram/ |
0 0 5.80 0 - 0.52 7.95 0.85
7|Pb Lead microgram/ |
186 14.00 9.31 30.81 2.84] 3.04 4.86) 0.00
8|Zn Zinc microgram/ |
107| 29.00 19.19 R R 24.16 31.62 R R R 17.97 4.30 18.52
b Pesticides microgram/ | | | | | |
. . . \Y% Y \% \Y% \%
1|Aldrin Aldrin microgram/ | E E E E E
0.017 0.01 0 R R 0 - R R R - -
2|Alpha- BHC Alpha- BHC microgram/ |
0.031 0.01 0.02 0.226 - - -
3|Beta-BHC Beta-BHC microgram/ | D D D D D
0 0.01 - R R - - R R R - -
4/Gama- BHC ~ [gammaBHC microgram/ | Y Y Y Y Y g
(Benzene =
HexaChloride) 0,042 001 ) ) ) ) ) %
5(D- BHC D- BHC microgram/ | s
- 0.02 - - - - - &
6/DDT DDT microgram/ | 3
0 0.03 0 0 - - - §
7|Dieldrin Dieldrin microgram/ | Q
0.005 0.08 0 0.025 - - - z
8|Endos-| Endosulphan | microgram/ | .
0.003 0.01 0.02 0.412 - - -
9|Endos-11 Endosulphan 1 microgram/ |
0.005 0.02 - - - - -
10|Endos-s Endosulphan s microgram/ |
0.006 0.01 - - - - -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Mahi at Mataji (01 02 13 001) Division : Mahi Division, Gandhinagar
Local River : Mahi Sub-Division : Mahi Sub Divn., Kadana
River Water Summary

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 2631 0.000 70.36
2|EC_FLD (umho/cm) 10 538 340 429
3|EC_GEN (umho/cm) 10 492 274 374
4|pH_FLD (pH units) 10 7.9 7.1 7.5
5|pH_GEN (pH units) 10 8.4 7.7 8.2
6|SS (mg/L) 10 82 40 53
7|TDS (mg/L) 10 306 170 236
8|Temp (deg C) 10 313 17.3 23.7
9|Turb (NTU) 10 302.0 3.0 50.8
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 10 17 0.0 0.7
2|ALK-TOT (mgCaCQO3/L) 10 160 92 140
3|Ca(mg/L) 10 58 34 51
4|Cl (mg/L) 10 62.0 14.0 318
5|CO3 (mg/L) 10 2.0 0.0 0.8
6|F (mg/L) 10 0.57 0.36 0.46
7|Fe (mg/L) 10 0.3 0.2 0.3
8|HCO3 (mg/L) 10 195 112 169
9|K (mg/L) 10 1.0 0.7 0.8
10|Mg (mg/L) 10 10.7 7.8 9.5
11|Na(mg/L) 10 40.4 10.2 22.3
12|NH3-N (mg N/L) 10 0.76 0.09 0.23
13[NO2+NO3 (mg N/L) 10 6.33 221 4.28
14|NO2-N (mgN/L) 10 0.17 0.01 0.05
15|NO3-N (mgN/L) 10 6.19 2.19 423
16|P-Tot (mgP/L) 10 0.090 0.060 0.072
17|SiO02 (mg/L) 10 459 316 39.4
18|S04 (mg/L) 10 10.0 9.1 9.7
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 10 2.6 0.4 16
2|DO (mg/L) 10 11.3 6.2 8.8
3|DO_SAT% (%) 10 119 79 103
TRACE & TOXIC
1[{Al (mg/L) 10 0.04 0.02 0.03
CHEMICAL INDICES
1{HAR_ Ca(mgCaCO3/L) 10 144 84 126
2|HAR Total (mgCaCO3/L) 10 189 117 166
3|Na% (%) 10 32 16 22
4|RSC (-) 10 0.0 0.0 0
5/SAR (-) 10 1.3 0.4 0.7
PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Mahi at Mataji ( 01 02 13 001) Division : Mahi Division, Gandhinagar
Local River : Mahi River Water Sub-Division : Mahi Sub Divn., Kadana
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011|2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 324.0| 358.5| 59.58| 6.477| 33.82| 58.57| 341.0| 202.6| 0.431| 1.975| 2.220| 0.591| 1.619| 1.785| 0.772| 1.565| 0.030| 0.406| 0.419| 0.045 0.000| 0.163| 0.000| 0.197
2|EC_FLD (umho/cm) 246| 334 360 321| 333 326/ 382 407| 350 414 385 392| 395 461 434| 496| 306/ 364 298 334 361
3|EC_GEN (pumho/cm) 245 333 347 319| 310| 329 347 334 310| 399 369| 378| 379 401| 488| 414| 295 359 299 307 359
4|pH_FLD (pH units) 7.4 7.3 7.5 8.0 7.9 7.7 7.7 7.5 7.8 7.2 7.6 7.9 8.0 8.3 7.1 7.2 7.9 6.9 7.7 8.2 7.9
5|pH_GEN (pH units) 8.0 8.0 8.2 8.1 8.2 7.7 7.3 7.9 8.3 8.3 8.3 8.2 8.1 8.2 7.7 8.3 8.1 8.1 8.5 7.5 8.4
6|SS (mg/L) 23 74 34 22 25 57 57 63 17 20 19 28 20 23 84 47 22 26 12 26 51
7|TDS (mg/L) 171 248| 227 205 199| 208| 219 214 203| 239| 233| 245 242| 254| 314 264 194 228| 194 199 221
8| Temp (deg C) 27.6| 286| 30.1| 294 295 289| 29.2| 294 221 241| 204| 244 244 251| 27.1] 194| 27.0[ 28.0| 29.0 27.5 23.7
9|Turb (NTU) 15| 94.0| 21.0 89.3| 18.0| 256.3] 456.0| 158.7 3.0 6.0 3.0 1.5 1.0 4.5 4.0 4.5 2.0 4.0 1.0 6.0 4.7
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 0.8 0.0 0.0 1.0 14 0.0 0.0 0.0 1.2 17 2.1 0.0 0.0 0.4 0.0 0.8 0.0 0.0 1.7 0.0 11
2|ALK-TOT (mgCaCO3/L) 124/ 160| 151| 178 98| 112/ 113] 116| 182 171 124 204] 116 126| 152) 152| 180| 189] 148] , 9B p 146
3|Ca(mg/L) 28 29 31 31 37 40 41 43 32 30 30 33 40 44 59 57 32 30 26| o 34| o 50
4|Cl (mg/L) 18.0f 22.0] 280| 245| 28.0f 313| 227 21.3] 25.0f 29.0] 290 25.0/ 36.0f 39.5| 320] 395 26.0f 36.0] 220| o P 290 o 32.0
5|CO3 (mg/L) 1.0 0.0 0.0 1.3 1.7 0.0 0.0 0.0 15 2.0 2.5 0.0 0.0 0.5 0.0 1.0 0.0 0.0 20/ L o) 0.0 L 1.3
6|F (mg/L) 0.22| 0.39] 061 057 076 043] 037] 052 019] 051| 030 056] 041 042] 033] 041] 022] 040 031 ! o 043 ! 0.47
7|Fe (mg/L) 0.0 0.0 0.1 0.6 0.3 0.3 0.3 0.3 0.0 0.0 0.1 0.5 0.3 0.3 0.2 0.3 0.0 0.0 0.0 (’\; % 0.2 (,\:i 0.3
8|HCO3 (mg/L) 97 98| 128| 107 116( 137| 138| 142 110f 103| 100| 125/ 142 153| 185| 184 110( 115 88 N 120 176
9|K (mg/L) 1.0 0.6 0.1 0.9 0.9 1.0 0.8 0.9 1.0 0.8 0.4 1.4 11 1.3 0.7 0.9 1.0 0.4 09| ¢ G 09| ¢ 0.7
10|Mg (mg/L) 4.4 51| 126 6.8 7.5 7.8 7.8 8.8 7.3 4.6 7.8 8.8 117 9.7 7.8 10.0 7.8 7.3 58/ o 83l o 9.7
11{Na(mg/L) 12,0/ 155/ 200 170/ 19.3| 237 165| 157 150/ 21.0] 205/ 18.0| 24.0f 29.3| 237| 274 16.0| 28.0| 16.0f N c 215 N 22.0
12|NH3-N (mg N/L) 0.0 0.0 0.06] 0.72| 0.28| 0.26| 0.16] 0.48 0.0 0.0 0.05] 0.24] 0.07| 0.09| 0.05] 0.10 0.0 00| 014| P o 007 P 0.16
13|NO2+NO3 (mg N/L) 0.12| 0.74] 064 1.93| 352| 212| 349 4.60( 012 0.17| 146] 1.81| 4.16| 1.88| 6.39] 557 0.03] 0.33] 0.68 _:_ g 1.43 _:_ 2.24
14|NO2-N (mgN/L) 002 001 0.03] 009 004 005 003 011} 001] 001 005 003 0.03] 002 001 0.02] 000 001 001 | 001 0.02
15[NO3-N (mgN/L) 0.10| 0.73| 061] 1.84| 347 207 346/ 450| 0.11] 016 142| 178 4.13] 186| 6.38] 554 0.03] 0.32[ 067 o T 141 o 2.22
16|P-Tot (mgP/L) 0.010| 0.025( 0.010| 0.100| 0.087| 0.070( 0.067| 0.063| 0.030| 0.015 0.025| 0.055| 0.100| 0.060( 0.070| 0.072| 0.020| 0.010 0.020| N | 0.060] N 0.080
17[Si02 (mg/L) 11.7| 19.0| 37.7| 29.1| 329| 329| 395/ 403| 17.8| 16.4| 27.4| 338| 36.2| 315 60.1| 39.2| 17.6| 225/ 246| / o) 34.0( / 38.7
18|S04 (mg/L) 6.9 114 16.6 55/ 110 128 9.5 9.7 10.0 11.3| 140 7.7] 121| 19.2 9.1 98] 102] 124] 124 S N 181 S 9.5
BIOLOGICAL/BACTERIOLOGICAL N n
1|BOD3-27 (mg/L) 0.4 1.5 1.2 15 19 2.1 3.0 15 0.4 14 1.7 2.0 1.3 1.6 2.8 1.6 0.4 14 2.9 2.6 19
2|DO (mg/L) 6.9 7.0 6.9 7.3 8.1 74 7.5 7.5 9.1 9.8 9.2 9.9 8.4 9.1 10.9| 10.6 7.2 8.2 9.5 8.5 7.7
3|DO_SAT% (%) 86 91 91 95| 106 95 98 98| 104] 116/ 101 118| 100 108 137 115 90| 105| 124 106 91
TRACE & TOXIC
1|Al (mg/L) 0.02| 0.05| 0.02| 0.02f 0.01] 0.02] 0.03| 0.03f 0.01] 0.01] 0.02] 0.01 0.02f 0.02] 0.03] 0.03| 0.01f 0.01] 0.01 0.02 0.03
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 71 72 78 77 92 99| 102| 107 80 76 76 82| 100] 109 148 141 80 74 64 84 126
2|HAR_Total (mgCaCO3/L) 89 93| 131| 105| 123| 131 134| 143] 111 95 109| 119| 149 150( 181 183| 113| 105 88 119 166
3|Na% (%) 21 25 25 26 25 26 20 19 23 32 29 25 26 30 22 24 23 37 28 28 22
4|SAR (-) 0.5 0.7 0.8 0.7 0.8 0.9 0.6 0.6 0.6 0.9 0.9 0.7 0.9 1.0 0.8 0.9 0.7 1.2 0.7 0.9 0.7
PESTICIDES
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Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

: Som at Rangeli

: Rgjasthan

: Mahi

: Som

: Mahi Division, Gandhinagar

1 8329 Sg. Km.

1 23°5222" N

Opening Date

: 15-07-1978

: 15-07-1978

: 01-07-1988

Water Year

Code

District

Independent River

Sub Tributary

Local River

Sub-Division

Bank

Longitude

Closing Date

: 2012-2013

: 0102 13005

Dungarpur

: Mahi

: Mahi Sub Divn., Kadana

: Right

1 74°1325" E



Station Name : Som at Rangeli ( 01 02 13 005)
Local River : Som

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : Mahi Sub Divn., Kadana

S.No Parameters 01-06-2012 [ 02-07-2012 [ 01-08-2012 [ 01-09-2012 | 01-10-2012 [ 01-11-2012 | 01-12-2012 | 01-01-2013 [ 01-02-2013 | 01-03-2013 | 01-04-2013 [ 01-05-2013
PHYSICAL
1]Q (cumeg) 0.000 0.000 2720 # 247.0 56.56 4.921 4.648 4.906 4913 3.014 2.758 2.047
2|Colour_Cod (-) Clear Clear Clear Clear Clear
3[EC_FLD (umho/cm) 575 585
4|EC_GEN (umho/cm) 493 547 540 604 563
5|Odour_Code (-) odour free odour free odour free odour free odour free
6|pH_FLD (pH units) 7.4 7.8
7|[pH_GEN (pH units) 8.1 8.2 8.2 8.3 85
8[SS (mg/L) 48 36 42 44 34
9[TDS (mg/L) 324 360 346 386 360
10[Temp (deg C) 26.0 27.0 19.0 16.0 20.8
11[Turb (NTU) 1.0 5.0 5.0 4.0 3.0
CHEMICAL
1| ATk-Phen (mgCaCO3/L) P 0.0 0.0 0.0 0.0 17
2|ALK-TOT (mgCaCO3/L) 144 172 168 220 235
3[Ca(mglL) 0 o 55| © 55| © &3 © 771 © g3 ©
4[CT (mg/D) o N 46.0 N 44.0 N 42.0 N 58.0 N 60.0 N
5|CO3 (mg/L) L c 0.0 c 0.0 c 0.0 c 0.0 c 2.0 c
6[F (mg/l) I E 0.92 E 0.60 E 0.81 E 0.98 E 0.91 E
7|[Fe (mg/L) N 0.4 05 0.4 05 05
8[HCO3 (mg/L) G I 176 | 210 | 205 | 268 | 283 I
9[K (mg/L) 0.6 0.8 0.8 0.9 1.0
10[Mg (mg/L) c N 8.8 N 1.7 N 9.7 N 117 N 10.7 N
11[Na (mg/L) 279 32.0 310 38.3 40.4
T2[NH3-N (mg N/L) ' 2 0.68 2 0.21 2 0.09 2 0.36 2 0.38 2
13[NO2+NO3 (mg N/L) N 0.94 2.31 2.44 1.09 1.10
14[NO2-N (mgN/L) D M 0.02 M 0.01 M 0.03 M 0.03 M 0.03 M
15[NO3-N (mgN/L) I o} 0.92 o 2.30 o} 241 o} 1.06 o} 1.07 0
16{P-Tot (mgP/L) T N 0.080 N 0.100 N 0.090 N 0.100 N 0.100 N
17[Si02 (mg/L) | T 285 T 24.2 T 34.4 T 17.6 T 186 T
18[SO4 (mg/L) 139 15.6 8.7 8.9 105
BIOLOGICAL/BACTERIOLOGICAL N H H H H H H
1[BOD3-27 (mglL) N 06 12 11 13 20
2[DO (mg/h) 6.6 8.0 9.0 9.6 8.1
3[DO_SAT% (%) 81 100 o7 o7 89
TRACE & TOXIC
1|AT (mg/L) 0.02 0.03 0.05 0.06 0.07
CHEMICAL INDICES
1|HAR_Ca (mgCaCO3/L) 136 144 156 192 208
2[HAR Tota (mgCaCO3/L) 173 193 197 241 253
3[Na% (%) 26 27 25 26 26
4[RSC () 0.0 0.0 0.0 0.0 0.0
5[SAR () 0.9 1.0 1.0 11 11
PESTICIDES

Note. : # Discarded and estimated discharge
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Station Name : Mahi at Rangeli (01 02 13 005)

Local River : Som

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : Mahi Sub Div., Kadana

Sl Parameter ID Parameter Name unit Date of sampling
No.
a Trace and Toxic 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Analysisdoneby | Analysisdone | Anaysisdone | Analysis done | Analysisdone | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done
WQL-II Lab, by WQL-I11 by WQL-I11 by WQL-IIl | by WQL-IIl | by WQL-IIl | by NRWQL, | by NRWQL, | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
UGD, Hyderabad| Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | - - - - 1.55 372 5.65 4.95 11.98 1.32 0.82
2|Cd Cadmium microgram/ | 0.0 8.00 0.72 0 0.03 0.13 0.42 0.16 0.14 0.38 351
3|Cr Chromium microgram/ | 0.0 52.00] 0 0 1.31 10.59 0 13.18 5.19 1.79 1.51]
4|Cu Copper microgram/ | - - - - 5.02 53.04] - 29.4] 1151 5.54] -
5|Hg Mercury microgram/ | - 2.252 0 - 0.58 - 0 - - 0.27 0.132
6[Ni Nickel microgram/ | 0 0 7.48 1.34 - 12.4 0 14.24] 4.32 13.34] 2.26
7|Pb Lead microgram/ | 116 12.00 16.23 32.61] 2.10 3.46 26.7 5.03 3.08 261 0.00
8(Zn Zinc microgram/ | 0 27.00] 10.50 R R 20.76) 9.20 1125 15.87 49.00 23.73] 6.10 19.72
| |
b Pesticides microgram/ | Vi Vv
E E
1|Aldrin Aldrin microgram/ | 0 0.01 0 R R 0 - - 0.0015 - - -
2|Alpha- BHC Alpha- BHC microgram/ | 0.006 0.01 0.01 D D 0 - - 0.0039 - - -
3[Beta BHC BetaBHC microgram /| 0 0.01] - s 3 - - - - - - -
4|Gama- BHC gamma-BHC (Benzene microgram/ | 0 0 - - - - - - - - §
HexaChloride) ﬁ
5|D- BHC D- BHC microgram/ | - 0.01 - - - - - - - - s
c
6|DDT DDT microgram/ | 0 0.02 0 0 - - 0.0004 - - - %
7|Dieldrin Dieldrin microgram/ | 0.026 0.03 0 0 - - 0.0008 - - - %
8|Endos-| Endosulphan | microgram/ | 0 0.01 0.01 0.421 - - 0.0691 - - - 8-
9|Endos-I1 Endosulphan 11 microgram/ | 0.046 0.03 - - - - - - - -
10|Endos-s Endosulphan s microgram/ | 0.005 0.04 - - - - - - - -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords

23




Water Quality Summary for the period : 2012-2013
Station Name : Som at Rangeli ( 01 02 13 005) Division : Mahi Division, Gandhinagar
Local River : Som Sub-Division : Mahi Sub Divn., Kadana
River Water Summary

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 344.8 0.000 29.96
2|EC_FLD (umho/cm) 2 585 575 580
3|EC_GEN (umho/cm) 5 604 493 549
4|pH_FLD (pH units) 2 7.8 7.4 7.6
5|pH_GEN (pH units) 5 8.5 8.1 8.3
6|SS (mg/L) 5 48 34 41
7|TDS (mg/L) 5 386 324 355
8|Temp (deg C) 5 27.0 16.0 21.8
9|Turb (NTU) 5 5.0 1.0 3.6
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 5 1.7 0.0 0.3
2|ALK-TOT (mgCaCO3/L) 5 235 144 188
3|Ca(mg/L) 5 83 55 67
4|Cl (mg/L) 5 60.0 42.0 50
5|CO3 (mg/L) 5 2.0 0.0 0.4
6|F (mg/L) 5 0.98 0.60 0.84
7|Fe (mg/L) 5 05 0.4 05
8|HCO3 (mg/L) 5 283 176 228
9|K (mg/L) 5 1.0 0.6 0.8
10|Mg (mg/L) 5 11.7 8.8 10.5
11|Na(mg/L) 5 40.4 27.9 33.9
12|NH3-N (mg N/L) 5 0.68 0.09 0.34
13[NO2+NO3 (mg N/L) 5 2.44 0.94 1.58
14|NO2-N (mgN/L) 5 0.03 0.01 0.02
15|NO3-N (mgN/L) 5 241 0.92 1.55
16|P-Tot (mgP/L) 5 0.100 0.080 0.094
17|SiO02 (mg/L) 5 34.4 17.6 24.7
18|S04 (mg/L) 5 15.6 8.7 115
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 5 2.0 0.6 1.2
2|DO (mg/L) 5 9.6 6.6 8.3
3|DO_SAT% (%) 5 100 81 93
TRACE & TOXIC
1[{Al (mg/L) 5 0.07 0.02 0.05
CHEMICAL INDICES
1{HAR_Ca(mgCaCO3/L) 5 208 136 168
2|HAR_Total (mgCaCO3/L) 5 253 173 211
3|Na% (%) 5 27 25 26
4|RSC (-) 5 0.0 0.0 0
5/SAR (-) 5 11 0.9 1
PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Som at Rangeli ( 01 02 13 005) Division : Mahi Division, Gandhinagar
Local River : Som River Water Sub-Division : Mahi Sub Divn., Kadana
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011|2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 31.31| 320.2| 27.17| 9.405| 21.76| 5.227| 76.25| 61.25| 3.060| 7.012| 3.267| 2.428| 4.846| 5.552| 13.75| 4.847| 1.462| 1.847| 2.454| 0.228| 0.541| 2.121| 3.730| 2.607
2|EC_FLD (umho/cm) 575 585
3|EC_GEN (umho/cm) 508| 261| 639 456| 498| 439 453| 520| 493| 538| 513 569| 590| 535 572| 493 623| 593 755 486| 563
4|pH_FLD (pH units) 0 7.4 fe) o) 7.8
5|pH_GEN (pH units) 8.2 7.9 8.3 8.1 8.2 7.9 7.5 8.2 8.2 8.3 85| N 8.2 8.2 8.0 8.2 8.0 8.5 85| N N 7.3 8.1 8.5
6|SS (mg/L) 43| 103 32 20 39 35 44 42 18 45 3#| ¢ 50 51 39 43 20 20 10 ¢ c 50 48 34
7|TDS (mg/L) 335 207 411 302] 327| 281| 291| 342] 302| 343 333 E 353| 374 334 366| 338 416 360 g E 482| 304| 360
8| Temp (deg C) 30.8| 27.7| 280 26.0] 27.0f 280| 26.7| 265 245| 180 215 21.0 235| 200 175| 23.0 21.0[ 26.0 28.0 26.0 20.8
9|Turb (NTU) 15| 1235 13| 365/ 25.0 85| 14.7 3.0 9.0 14.0 3.0 1.0 4.5 3.0 45 8.0 6.0 20| I 2.0 1.0 3.0
CHEMICAL N N N
1| Alk-Phen (mgCaCO3/L) 1.0 0.0 1.9 4.2 0.0 0.0 0.0 0.0 0.0 17 7.1 0.8 0.8 0.0 0.0 0.0 5.0 4.2 0.0 0.0 1.7
2|ALK-TOT (mgCaCO3/L) 200] 158| 284| 213| 158 144| 144] 158| 225| 270 254| 182 186| 162] 194| 236| 310] 281 , 2 208 160| 235
3|Ca(mg/L) 33 27 40 37 51 48 51 56 35 35 46 57 63 59 70 39 42 37 77 55 83
4|Cl (mg/L) 38.0] 220 66.7] 43.0] 650 43.0] 36.0 45.0| 40.0] 735/ 56.0 M 69.0 72.0] 410/ 50.0] 42.0 80.0[ 60.0 M M 92.0 40.0[ 60.0
5|CO3 (mg/L) 1.3 0.0 2.3 5.0 0.0 0.0 0.0 0.0 0.0 2.0 8.5 o 1.0 1.0 0.0 0.0 0.0 6.0 5.0 o o 0.0 0.0 2.0
6|F (mg/L) 0.27| 025 0.79] 0.76] 0.79| 0.49| 055/ 0.76] 0.67| 0.67| 0.48 N 0.61| 0.61| 063| 0.90| 0.66| 0.78| 0.42 N N 0.86| 0.65| 0.91
7|Fe (mg/L) 0.0 0.0 0.0 0.6 0.5 0.4 0.4 0.4 0.0 0.0 0.1 T 0.3 0.5 0.5 0.5 0.0 0.0 0.1 T T 0.5 0.4 0.5
8|HCO3 (mg/L) 121 97 171| 125 193] 176| 176 193] 137| 163| 147 H 220| 225| 198 237| 144| 183| 166 H H 254 195| 283
9|K (mg/L) 1.3 1.9 1.7 1.8 14 0.6 0.6 0.7 2.0 1.1 0.8 / 0.9 2.2 0.8 0.9 1.0 1.1 1.7 / / 1.7 0.8 1.0
10{Mg (mg/L) 6.8 6.8| 155 8.3| 10.2 9.7 94| 10.2 93| 131 9.2 13.1| 11.2] 117 107 8.7| 13.6| 175 11.7] 11.7| 107
11|Na(mg/L) 27.0| 15.1| 509| 32.8| 476 31.9| 25.6/ 299 29.0| 57.0 425 P 50.8| 51.7| 28.4| 34.6/ 30.0] 620 454 p P 60.8] 26.8| 40.3
12{NH3-N (mg N/L) 0.0 0.0] 0.06|] 0.75| 044| 011 017| 045 0.06 0.0| 0.06 0.08)] 0.15[ 0.23| 0.23 0.0 0.0/ 0.10 0.38 0.38| 0.38
13|NO2+NO3 (mg N/L) 0.17| 098 1.06| 1.23| 054 1.01| 126/ 162| 0.03] 1.04] 091 o 044| 028 1.89| 1.76/ 0.03|] 1.02| 1.99 0 o 1.06| 1.80] 1.10
14{NO2-N (mgN/L) 0.03] 0.05 0.03| 0.05/ 0.04| 0.04] 0.04| 0.01] 0.00] 0.01] 0.04 o 0.01|] 0.01f 0.01] 0.03] 0.00f 0.02] 0.01 0 o 0.01] 0.02| 0.03
15|NO3-N (mgN/L) 0.15/ 0.93| 1.03| 118 050 0.97| 121| 161] 0.03] 1.03| 0.87 L 043| 026 1.88| 1.74/ 0.03] 1.00] 1.98 L L 1.05| 1.78] 1.07
16|P-Tot (mgP/L) 0.010| 0.030] 0.017| 0.095] 0.090] 0.070] 0.087| 0.090] 0.030 0.035] 0.010| ' 0.095| 0.070| 0.095] 0.095] 0.040] 0.040] 0.010] ! I 0.070( 0.090| 0.100
17|SI02 (mg/L) 110| 217] 272| 227] 282] 276] 229 263 194 242] 217 N 233| 278 213 260] 220 284] 208 N N 17.0 89| 18.6
18[S04 (mg/L) 105] 153| 258] 128] 146 183| 146 148 156] 204| 255 © [ 137 246] 158] 88| 159] 205 250 © | G | 258 164] 105
BIOLOGICAL/BACTERIOLOGICAL
1/BOD3-27 (mg/L) 07| 13| 21 22 20 20 31 09 o8 16/ 09 C 04/ 16| 12 12 o5 28] 30/ € C 16| 36] 20
2|DO (mg/L) 5.3 5.9 75 8.2 8.5 6.2 7.4 7.3 84| 100 114/ © 8.7 8.6 9.2 9.3 6.5 9.1 96/ O 0 6.1 7.8 8.1
3|DO_SAT% (%) 72 76 96| 101| 107 79 93 91| 101] 105] 127] N 98| 101| 101 97 76| 102 118] N N 78 96 89
TRACE & TOXIC D D D
1|Al (mg/L) 0.01| 006 002 002 001 001] 002 002 001 002 002 ! 0.02| 0.01| 0.03] 005 001 002 003 ! I 0.02| 0.03| 0.07
CHEMICAL INDICES T T T
1|HAR_Ca(mgCaCO3/L) 82 68 99 92| 126/ 120| 127| 140 87 87| 116| | 142] 156 146| 174 97| 106 92 | | 192| 136/ 208
2|HAR Total (mgCaCO3/L) 110 96| 164| 127 169| 161| 166 183| 126 142 155 O 197| 203| 195/ 219| 133| 163| 165 O o} 241 185| 253
3|Na% (%) 34 25 39 36 38 28 25 26 33 47 37| N 36 35 24 26 33 45 37| N N 35 24 26
4|SAR (-) 1.1 0.7 1.7 1.3 1.6 1.1 0.9 1.0 1.1 2.1 15 1.6 1.6 0.9 1.0 1.1 2.1 15 1.7 0.9 1.1
PESTICIDES
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Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

: Mahi at Paderdibadi

: Rgjasthan

: Mahi

: Mahi

: Mahi Division, Gandhinagar

: 16247 Sg. Km.

1 23°46'02" N

Opening Date

. 17-09-1977

. 24-06-1978

: 21-07-1980

: 01-07-1978

Water Year

Code

District

Independent River

Sub Tributary

Loca River

Sub-Division

Bank

Longitude

Closing Date

26

: 2012-2013

: 0102 13 006

Dungarpur

: Mahi

: Mahi

: Mahi Sub Divn., Kadana

. Right

: 74°08'12" E



Station Name : Mahi at Paderdibadi ( 01 02 13 006)
Local River : Mahi

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : Mahi Sub Divn., Kadana

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012| 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1{Q (cumec) 0.000 0.000 10.97 591.0 230.8 14.19 11.29 9.072 7.827 8.088 6.646 1.306
2|Colour_Cod (-) Clear|Light Brown Clear Clear Clear Clear Clear Clear Clear Clear
3|EC_FLD (umho/cm) 410 490 380 563 565 525 542 521 495 540
4[EC_GEN (umho/cm) 379 306 573 520 498 488 485 456 461 485
5|Odour_Code (-) odour free| odour free| odour free| odour free| odour free]l odour free| odour free| odour freel odour free| odour free
6|pH_FLD (pH units) 8.0 7.9 7.2 8.0 74 7.4 7.8 7.1 8.0 7.9
7|pH_GEN (pH units) 8.0 79 8.2 8.4 83 83 8.4 85 85 85
8[SS (mg/L) 36 44 44 44 58 36 40 38 40 30
9|TDS (mg/L) 246 192 356 332 308 296 284 280 284 306
10| Temp (deg C) 24.0 23.0 23.0 26.2 20.3 215 22.3 23.8 29.9 32.0
11|Turb (NTU) 19.0 207.0 4.0 7.0 4.0 3.0 3.0 4.0 2.0 3.0
CHEMICAL
1|Alk-Phen (mgCaCO3/L) p p 0.0 0.0 0.0 4.2 17 17 4.2 17 17 17
2|ALK-TOT (mgCaCO3/L) 136 124 172 164 163 167 176 167 171 175
3[Ca(mglL) O o 50 20 59 58 59 61 61 61 58 63
4]CT (mg/l) o o 24.0 22.0 46.0 18.0 38.0 36.0 38.0 34.0 20.0 440
5|CO3 (mg/L) L L 0.0 0.0 0.0 5.0 2.0 2.0 5.0 2.0 2.0 2.0
6[F (mg/L) I I 0.57 0.37 0.88 0.44 0.44 0.42 0.81 0.78 0.80 0.83
7|Fe (mg/L) N N 0.5 05 0.6 0.6 0.6 0.6 05 05 05 05
8|HCO3 (mg/L) G G 166 151 210 190 195 200 205 200 205 210
9|K (mg/L) 0.8 0.8 0.9 0.8 0.7 0.7 0.8 0.8 0.8 0.9
10[Mg (mg/L) c N 8.8 9.7 11.7 9.7 8.8 9.7 10.7 9.7 12.6 11.7
11|Na(mg/L) 17.5 15.4 30.0 13.3 27.9 25.8 24.8 22.7 23.7 25.8
T2[NH3-N (mg N/L) ' ' 0.76 054 0.05 0.11 0.23 0.42 0.42 0.44 0.46 048
13|NO2+NO3 (mg N/L) N N 0.97 1.81 2.09 2.20 2.20 2.08 2.00 1.09 1.10 1.19
14|NO2-N (mgN/L) D D 0.05 0.07 0.02 0.02 0.03 0.02 0.02 0.02 0.03 0.03
15|NO3-N (mgN/L) | | 0.92 1.74 2.07 2.18 2.17 2.06 1.98 1.07 1.07 1.16
16|P-Tot (mgP/L) T T 0.090 0.080 0.100 0.100 0.100 0.090 0.090 0.080 0.090 0.100
17|SI02 (mg/L) I I 30.4 29.7 34.1 33.8 34.3 33.1 26.9 27.8 28.2 28.5
18[SO4 (mg/L) o o 10.5 8.7 11.7 11.4 119 11.8 11.5 11.3 11.4 12.1
BIOLOGICAL/BACTERIOLOGICAL N N
1|BOD3-27 (mg/L) 2.2 14 18 04 17 0.7 0.8 11 15 2.4
2|DO (mg/L) 5.8 7.1 7.3 8.4 9.4 8.5 9.4 7.2 7.8 7.1
3|DO_SATY% (%) 69 83 85 104 103 95 108 84 102 97
TRACE & TOXIC
1]Al (mg/L) 0.02 0.03 0.04 0.03 0.04 0.03 0.03 0.02 0.03 0.03
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 124 100 148 144 148 152 152 152 144 156
2|HAR_Total (mgCaCO3/L) 161 141 197 185 185 193 197 193 197 205
3|Na% (%) 19 19 25 14 25 23 21 20 21 21
4|RSC (-) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5[SAR (5) 0.6 0.6 0.9 0.4 0.9 0.8 0.8 0.7 0.7 0.8
PESTICIDES
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Station Name : Mahi at Padardibadi (01 02 13 006)

Local River : Mahi

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : Mahi Sub Div., Kadana

SI.
No. |Parameter ID Date of sampling
P tor N it 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Trace and arameter Name uni Analysisdone| Analysisdone | Anaysisdone | Analysis done [ Analysis done | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done | Analysis done
Toxic by WQL-III | by WQL-III by WQL-III | by WQL-III | by WQL-II | by WQL-III | by NRWQL, | by NRWQL, | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,

a Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | - - - - 0.67 3.01 4.34 1.09 13.86, 3.38 0.93
2|Cd Cadmium microgram/ | 0.0 6.00 0.60 0 0.065 0.07 0.33 1.26 0.15 0.09 3.56
3|Cr Chromium microgram/ | 0.0 51.00 0 0 3.36 6.95) 0 30.94 8.69 2.74] 247
4|Cu Copper microgram/ | - - - - 6.44 6.60| - 94.00| 9.40 3.56 -
5(Hg Mercury microgram/ | - 1.088 0 - 0.59 - 0 - - 0.26 0.257
6|Ni Nickel microgram/ | 0 0 7.30 0.52 - 4.08 0.11 6.80) 4.72, 9.52 1.94
7|Pb Lead microgram/ | 57 23.00 15.84 29.68 5.85 1.37 22.78 9.68 2.70 2.03 0.00
8|Zn Zinc microgram/ | 7| 24.00 3182 ? IT 23.34 25.80 20.20 18.03 218.0 16.27, 3.00) 345

b Pesticides microgram/ | v v
E E
1|Aldrin Aldrin microgram /| 0.008 0.01 0 R R 0 - - 0.0094] - - -
2|Alpha- BHC Alpha- BHC microgram/ | 0.015 0.01 0 D D 0.116 - - 0.0816| - - -
R R
3[Beta-BHC Beta-BHC microgram/ | 0 0.01 - Y Y - - - - - - - ﬁ
gamma-BHC (Benzene Q.
4|Gama- BHC HexaChloride) microgram/ | 0.016 0.01 - - - - - - - - ﬁ
<
5|D- BHC D-BHC microgram/ | - 0.02 - - - - - - - - %
3
Q
6/DDT DDT microgram/ | 0.003 0 0.01 0.018 - - 0.0026 - - - é’
7|Dieldrin Dieldrin microgram/ | 0.035 0.02 0 0.065| - - 0.0008 - - - §
8|Endos-| Endosulphan | microgram/ | 0.007 0.01 0.01 0.209 - - 0.6913 - - -
9|Endos-| Endosulphan 11 microgram/ | 0 0.01 - - - - - - -
10| Endos-s Endosulphan s microgram/ | 0.021 0.05 - - - - - - -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Mahi at Paderdibadi ( 01 02 13 006) Division : Mahi Division, Gandhinagar
Local River : Mahi Sub-Division : Mahi Sub Divn., Kadana
River Water Summary

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 2469 0.000 103.7
2|EC_FLD (umho/cm) 10 565 380 503
3|EC_GEN (umho/cm) 10 573 306 465
4|pH_FLD (pH units) 10 8.0 7.1 7.7
5|pH_GEN (pH units) 10 8.5 7.9 8.3
6|SS (mg/L) 10 58 30 41
7|TDS (mg/L) 10 356 192 288
8|Temp (deg C) 10 32.0 20.3 24.6
9|Turb (NTU) 10 207.0 2.0 25.6
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 10 42 0.0 1.7
2|ALK-TOT (mgCaCO3/L) 10 176 124 162
3|Ca(mg/L) 10 63 40 57
4|Cl (mg/L) 10 46.0 18.0 34
5|CO3 (mg/L) 10 5.0 0.0 2
6|F (mg/L) 10 0.88 0.37 0.63
7|Fe (mg/L) 10 0.6 05 05
8|HCO3 (mg/L) 10 210 151 193
9|K (mg/L) 10 0.9 0.7 0.8
10{Mg (mg/L) 10 12.6 8.8 10.3
11|Na(mg/L) 10 30.0 13.3 22.7
12|NH3-N (mg N/L) 10 0.76 0.05 0.39
13[NO2+NO3 (mg N/L) 10 2.20 0.97 1.67
14|NO2-N (mgN/L) 10 0.07 0.02 0.03
15|NO3-N (mgN/L) 10 2.18 0.92 1.64
16|P-Tot (mgP/L) 10 0.100 0.080 0.092
17|SiO02 (mg/L) 10 34.3 26.9 30.7
18|S04 (mg/L) 10 121 8.7 11.2
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 10 2.4 0.4 14
2|DO (mg/L) 10 9.4 5.8 7.8
3|DO_SAT% (%) 10 108 69 93
TRACE & TOXIC
1[{Al (mg/L) 10 0.04 0.02 0.03
CHEMICAL INDICES
1|HAR Ca(mgCaCO3/L) 10 156 100 142
2|HAR_Total (mgCaCO3/L) 10 205 141 185
3|Na% (%) 10 25 14 21
4|RSC (-) 10 0.0 0.0 0
5|SAR (-) 10 0.9 0.4 0.7
PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Mahi at Paderdibadi ( 01 02 13 006) Division : Mahi Division, Gandhinagar
Local River : Mahi River Water Sub-Division : Mahi Sub Divn., Kadana
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011|2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1{Q (cumec) 29.08| 696.5| 66.61| 14.29| 34.32| 6.077| 218.7| 166.6| 7.551| 13.05| 7.068| 0.716| 10.10| 2.605| 38.04| 10.59| 4.263| 5.189| 3.291| 1.535( 1.408| 1.564| 10.16| 5.347
2|EC_FLD (umho/cm) 514| 467 516| 456| 425/ 405 520 427| 684 618/ 536| 553| 515/ 516/ 693| 549| 587 557 496 556| 572 578 497 519
3|EC_GEN (umho/cm) 474| 439 460 418| 422| 402 429 419| 517| 544 487 472 506| 440 520 498| 521| 510 472| 437 571] 470 432 467
4|pH_FLD (pH units) 8.4 8.5 8.9 8.6 8.6 8.4 9.1 7.7 8.1 8.6 8.8 8.8 8.3 8.9 9.7 7.6 8.3 8.8 9.0 8.9 7.9 8.4 8.9 7.7
5|pH_GEN (pH units) 8.2 7.7 8.3 8.2 8.1 7.9 7.6 8.0 8.1 8.3 8.4 8.1 8.0 8.3 8.0 8.4 8.1 8.4 8.5 8.1 7.7 7.9 8.4 8.5
6|SS (mg/L) 45 56 24 24 27 43 47 41 18 25 20 24 25 35 35 45 21 23 15 20 28 41 438 36
7|TDS (mg/L) 315| 287 300 264| 275 257 271 265| 334 343| 312| 292| 319| 266/ 331| 305/ 339] 313| 291| 272| 366| 296 268 290
8| Temp (deg C) 30.6] 29.3] 30.1| 284 29.1| 247 252 233 217 235| 218/ 230 26.3] 205| 243 226 273| 284| 261 235 250] 220| 281 28.6
9| Turb (NTU) 2.2| 103.6| 69.0/ 77.0] 12.0 93| 84.3| 76.7 8.0 9.3 1.3 2.0 2.0 7.0 6.3 4.3 7.3 3.7 2.0 2.0 3.0 4.0 4.0 3.0
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 1.0 0.0 1.5 19 0.0 0.0 0.0 0.0 0.0 1.2 5.0 0.0 0.4 0.4 2.1 2.9 0.6 3.3 2.8 0.0 0.0 0.0 0.6 1.7
2|ALK-TOT (mgCaCO3/L) 194| 212| 222 188 131| 132| 131| 144 237 246| 246 233 167 127 185/ 168 240| 231] 211| 216( 196| 144| 151| 171
3|Ca(mg/L) 32 35 38 36 42 44 45 50 37 36 44 42 55 45 69 60 38 37 40 40 63 50 52 60
4|Cl (mg/L) 352 328| 47.2| 340 547 46.0] 34.0 30.7[ 40.0] 545| 43.0f 36.0f 61.0] 48.0| 40.0f 325 440| 58.7| 36.0f 34.0[ 66.0] 47.0] 353 393
5|CO3 (mg/L) 1.2 0.0 1.8 2.3 0.0 0.0 0.0 0.0 0.0 15 6.0 0.0 0.5 0.5 2.5 35 0.7 4.0 3.3 0.0 0.0 0.0 0.7 2.0
6|F (mg/L) 0.29] 041] 0.72| 0.78 0.87| 051] 0.77] 0.61f 0.26] 0.72| 0.67| 0.34 0.75| 053] 066/ 053 0.29] 0.78/ 0.62| 0.33[ 0.67| 0.83] 061 0.80
7|Fe(mg/L) 0.0 0.1 0.1 0.5 0.6 0.5 0.5 0.5 0.0 0.0 0.1 0.2 0.4 0.6 0.6 0.6 0.0 0.0 0.1 0.2 0.4 0.7 0.6 0.5
8|HCO3 (mg/L) 117| 129| 134 112 159| 161| 159 176 145| 149| 144| 142 202| 154 221| 198 146| 137| 125/ 132 239| 176 182 205
9|K (mg/L) 1.2 1.9 0.7 1.2 1.2 0.7 0.8 0.8 1.6 1.1 0.5 1.2 1.1 1.4 0.8 0.8 1.3 0.7 0.8 0.7 0.9 2.0 0.7 0.8
10|Mg (mg/L) 6.7 8.4 9.1 6.8 9.1 8.4 9.4| 10.0 9.7 114 107 6.8] 11.9 8.0 8.5 9.7 9.5 9.6/ 10.7 58| 146/ 10.2| 110] 113
11|Na(mg/L) 248 246| 359| 21.8| 403 337 238| 20.9] 29.1| 418| 31.6| 27.8| 46.9| 36.2| 276| 229| 32.7| 451| 245| 243| 483| 352| 234| 241
12|NH3-N (mg N/L) 0.0/ 0.20] 0.05] 0.39( 041 0.23] 0.49| 045/ 0.09 0.0/ 0.06] 0.32] 0.08] 0.29| 0.35 0.29| 0.09 0.0/ 0.12| 0.29| 0.12] 040 0.22| 0.46
13|NO2+NO3 (mg N/L) 0.19| 1.16] 075/ 055 042| 046] 181 1.62[ 057 025 141 084 055| 057| 230/ 212 0.29| 0.19] 060/ 0.77 0.84| 0.80| 0.72| 1.13
14|NO2-N (mgN/L) 0.04| 0.05] 0.03| 0.04[ 0.09] 0.03] 0.02| 0.05( 0.00f 0.03] 0.02| 0.01f 0.02] 0.02] 0.02] 0.02 0.04] 0.01] 0.01| 0.01f 0.02] 0.01] 0.02| 0.03
15|{NO3-N (mgN/L) 0.14| 1.11] 0.72| 050 0.33] 042] 179 158 057 022 139/ 0.83[ 053] 055 229 210 0.25| 0.17| 059 0.76] 0.82| 0.79] 0.70| 1.10
16|P-Tot (mgP/L) 0.012| 0.036| 0.020( 0.090| 0.110| 0.100| 0.097| 0.090| 0.047| 0.020| 0.020 0.070| 0.120| 0.098| 0.105| 0.095| 0.043| 0.010| 0.020( 0.070( 0.130| 0.100| 0.107| 0.090
17|SiO2 (mg/L) 12.1( 245| 285| 299| 262 321 302| 314| 19| 26.8| 26.7| 205| 24.8| 305 29.4| 320| 20.2| 29.6[ 23.1] 209| 222| 215 9.0 28.2
18|S04 (mg/L) 10.1( 12.8| 219| 13.7| 151 15.8| 108| 10.3| 182 184| 232| 110 20.3| 206/ 128| 11.6| 20.1| 198 231| 10.2| 209 214 142| 116
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 0.6 0.8 14 2.5 2.2 2.5 17 1.8 0.7 1.5 17 1.6 17 1.5 15 0.9 0.6 1.9 2.7 25 2.3 2.0 19 1.7
2|DO (mg/L) 6.1 6.1 7.2 9.6 8.0 7.7 8.0 6.7 7.7 8.6| 104 9.8 8.8 8.8 9.3 8.9 7.2 8.8 8.8 8.1 7.9 8.9 8.1 74
3|DO_SAT% (%) 81 79 95| 122| 105 92 96 79 87| 101| 116 114 109 98 110{ 103 90| 113| 109 95 96| 101| 101 94
TRACE & TOXIC
1|Al (mg/L) 0.01] 0.05] 0.04/ 0.02[ 0.03] 0.02] 0.02| 0.03( 0.01] 0.01] 0.03| 0.02f 0.03] 0.03] 0.03| 0.03( 0.02| 0.02] 0.02] 0.02[ 0.03] 0.04] 0.03] 0.03
CHEMICAL INDICES
1|HAR Ca(mgCaCO3/L) 81 87 94 91| 106| 111 112 124 93 90| 111] 104| 137 113| 172| 149 96 93 99| 100| 156| 124 131 151
2|HAR_Total (mgCaCO3/L) 109| 122| 132 119 143| 146| 151| 166 133| 137| 156 133 187 147| 208 190 135| 133| 143| 124 217| 167 177 198
3|Na% (%) 32 28 37 28 38 33 26 21 32 40 31 31 35 35 22 21 34 42 27 30 33 31 22 21
4|SAR (-) 1.0 0.9 14 0.9 1.5 12 0.8 0.7 1.1 1.6 1.1 11 1.5 1.3 0.8 0.7 1.2 17 0.9 0.9 1.4 1.2 0.8 0.7
PESTICIDES
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HISTORY SHEET

Water Year 1 2012-2013

Site : Mahi at Khanpur Code 1010213012
State : Gujarat District Anand
Basin . Mahi Independent River : Mahi
Tributary : Mahi Sub Tributary
Sub-Sub Tributary Loca River : Mahi
Division : Mahi Division, Gandhinagar ~ Sub-Division : Mahi Sub Divn., Kadana
Drainage Area : 32510 Sg. Km. Bank . Right
Latitude 1 22°31'55" N Longitude 1 73°0827" E

Opening Date Closing Date

Gauge : 21-12-1978
Discharge : 21-12-1978
Sediment : 01-05-1988
Water Quality : 01-01-1979

Mahi at Khanpur
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Station Name : Mahi at Khanpur ( 01 02 13 012)
Local River : Mahi

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : Mahi Sub Divn., Kadana

S.No Parameters 01-06-2012 [ 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 [ 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1{Q (cumec) 2.362 10.06 68.26 329.1 203.7 36.13 16.23 17.92 14.01 11.76 11.44 9.414
2|Colour_Cod (-) Clear Clear Clear Clear Clear Clear Clear Clear Clear Clear Clear Clear
3|EC_FLD (umho/cm) 456 418 397 378 415 345 340 380 390 483 492 472
4|EC_GEN (umho/cm) 580 537 475 263 320 426 488 445 455 446 461 426
5|Odour_Code (-) odour free| odour free|l odour free| odour free| odour free|l odour free] odour free| odour free| odour free] odour freel odour free| odour free
6|pH_FLD (pH units) 7.2 6.7 6.8 6.4 6.7 7.2 7.3 7.1 8.3 7.3 8.8 8.8
7|pH_GEN (pH units) 9.0 8.6 8.2 8.1 8.5 8.5 8.4 8.4 85 8.6 8.7 8.9
8|SS (mg/L) 42 44 32 50 50 46 44 48 48 50 40 66
9|TDS (mg/L) 370 348 310 168 196 260 298 278 264 276 282 268
10{Temp (deg C) 34.0 30.5 30.0 28.0 30.0 26.0 23.0 185 215 235 28.5 32.0
11| Turb (NTU) 2.0 1.0 1.0 15.0 3.0 5.0 8.0 2.0 4.0 3.0 3.0 2.0
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 10.0 17 0.0 0.0 4.2 5.8 8.3 10.0 5.8 4.2 4.2 5.8
2|ALK-TOT (mgCaCO3/L) 196 180 152 96 100 131 149 168 167 168 176 176
3|Ca(mg/L) 75 66 51 35 35 45 50 64 59 58 61 61
4|Cl (mg/L) 46.0 44.0 40.0 20.0 22.0 36.0 36.0 34.0 40.0 36.0 38.0 34.0
5|CO3 (mg/L) 12.0 2.0 0.0 0.0 5.0 7.0 10.0 12.0 7.0 5.0 5.0 7.0
6|F (mg/L) 0.83 0.81 0.57 0.37 0.57 0.41 0.40 0.39 0.81 0.77 0.79 0.81
7|Fe (mg/L) 0.2 0.2 0.2 0.1 0.2 0.3 0.3 0.3 0.3 0.2 0.3 0.2
8|HCO3 (mg/L) 215 215 185 117 112 146 161 181 190 195 205 200
9|K (mg/L) 0.8 0.7 0.8 0.5 0.6 0.7 0.6 0.7 0.8 0.7 0.8 0.7
10{Mg (mg/L) 8.8 9.7 9.7 8.8 8.8 9.7 10.7 6.8 11.7 11.7 12.6 10.7
11{Na(mg/L) 30.0 28.9 26.8 14.4 14.4 23.7 25.8 23.7 24.8 23.7 25.8 22.7
12|{NH3-N (mg N/L) 0.37 0.27 0.38 0.48 0.05 0.27 0.27 0.48 0.10 0.16 0.18 0.15
13|{NO2+NO3 (mg N/L) 1.40 1.17 0.52 2.94 1.57 1.67 1.50 2.07 1.69 1.60 1.62 1.52
14{NO2-N (mgN/L) 0.05 0.03 0.01 0.02 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.03
15{NO3-N (mgN/L) 1.35 1.14 0.51 2.92 1.56 1.64 1.47 2.04 1.66 157 1.59 1.49
16|P-Tot (mgP/L) 0.100 0.100 0.040 0.030 0.050 0.060 0.060 0.060 0.060 0.060 0.060 0.050
17|SiO2 (mg/L) 275 29.2 35.3 28.1 27.1 28.8 29.0 26.8 29.9 34.3 34.5 30.7
18{S04 (mg/L) 18.0 17.7 15.8 12.7 14.5 15.4 15.8 15.3 15.5 15.3 15.5 14.5
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 16 1.6 0.7 0.5 2.1 0.5 0.7 2.4 0.9 0.6 19 1.9
2|DO (mg/L) 8.8 7.3 6.4 6.0 8.4 8.4 9.3 11.8 10.3 6.4 7.9 8.5
3|DO_SAT% (%) 125 97 85 77 111 104 108 125 116 75 101 116
TRACE & TOXIC
1[Al (mg/L) 0.03 0.03 0.02 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.03 0.02
CHEMICAL INDICES
1[HAR Ca(mgCaCO3/L) 188 164 128 88 88 112 124 160 148 144 152 152
2|HAR_Tota (mgCaCO3/L) 225 205 169 125 125 153 169 189 197 193 205 197
3|Na% (%) 22 23 26 20 20 25 25 21 21 21 21 20
4|RSC (-) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5|SAR () 0.9 0.9 0.9 0.6 0.6 0.8 0.9 0.8 0.8 0.7 0.8 0.7
PESTICIDES

Monthly basis IWIN sample started from 01.

07.2008 onwords and stopped w.e.f 31.03.2013
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Station Name : Mahi at Khanpur (0102 13012 )

Local River : Mahi

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : Mahi Sub Div., Kadana

Sl Parameter ID Parameter Name unit Date of sampling
NO',;I Trace and Toxic 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Analysisdone | Analysisdone | Anaysisdone | Analysisdone | Analysisdone | Analysisdone| Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone
by WQL-IIl | by WQL-II by WQL-III | by WQL-IIl | by WQL-III | by WQL-IIl | by NRWQL, | by NRWQL, | by WQL-II by NRWQL, | by NRWQL, | byNRWQL, | byWQL-lI
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | - - - - 1.977 - 0.43 2.65 0.86 1.65 11.65 3.38 0.27
2|Cd Cadmium microgram/ | 0.0 5.00] 0.60 1.97 0.00] 0 0.037 0.14 0.09 0.12 0.17 0.19 3.26
3|Cr Chromium microgram/ | 0.0 0.00] 0 0 0 0.36 2.8 9.02 0 10.36 20.16 2.56 2.02
4|Cu Copper microgram/ | - - - - - - 9.79 47.64 - 27.6 6.19 234 -
5|Hg Mercury microgram/ | - 6.284] 0 0 0 - 0.57 - 0 - - 0.24 0.377
6[Ni Nickel microgram/ | 0 0 7.60 0.00 0.00] 0.39 - 9.74 0 7.2 9.39 7.06 1.83
7|Pb Lead microgram/ | 46.0] 39.00] 13.48 23.00 0.00] 2853 4.04 0.88 21.7 5.07 1.01 211 0.00
8|Zn Zinc microgram/ | 6.00 29.00 23.26 557 7.81 5.70 13.88 0.00 18.13 19.00 10.14 2.80 18.23
b Pesticides microgram/ |
1|Aldrin Aldrin microgram/ | 0 0.01 0 0 0 0 - - 0.0016 - - -
2|Alpha- BHC Alpha- BHC microgram/ | 0 0.01 0.01 0.0029 0.0077 0 - - 0.0201 - - -
3|Beta-BHC Beta-BHC microgram/ | 0 0.01 - - - - - - - - - -
4|Gama- BHC gamma-BHC microgram/ | 0| 0| - - - - - - - - B B g
(Benzene =}
HexaChloride) 53‘
5/D- BHC D- BHC microgram /| - 0.01 N N - N N N - N N N é
[9)
6|DDT DDT microgram/ | 0 0 0.01 0.0008 0 0 - - 0 - - - :8:
7|Dieldrin Dieldrin microgram/ | 0.012 0.01 0 0.0009 0.0025 0 - - 0.0001 - - - g
8|Endos-| Endosulphan | microgram/ | 0 0.01 0.01 0.0021 0.0118 0.093 - - 0.037 - - - :
9|Endos-I1 Endosulphan 11 microgram/ | 0 0 - - - - - - - - - -
10|Endos-s Endosulphan s microgram/ | 0.009 0.03 - - - - - - - R R R

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Mahi at Khanpur ( 01 02 13 012) Division : Mahi Division, Gandhinagar
Local River : Mahi Sub-Division : Mahi Sub Divn., Kadana
River Water Summary

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 12403 2.346 219.9
2|EC_FLD (umho/cm) 12 492 340 414
3|EC_GEN (umho/cm) 12 580 263 444
4|pH_FLD (pH units) 12 8.8 6.4 7.4
5|pH_GEN (pH units) 12 9.0 8.1 8.5
6|SS (mg/L) 12 66 32 47
7|TDS (mg/L) 12 370 168 277
8|Temp (deg C) 12 34.0 185 27.1
9|Turb (NTU) 12 15.0 1.0 41
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 12 10.0 0.0 5
2|ALK-TOT (mgCaCO3/L) 12 196 96 155
3|Ca(mg/L) 12 75 35 55
4|Cl (mg/L) 12 46.0 20.0 355
5|CO3 (mg/L) 12 12.0 0.0 6
6|F (mg/L) 12 0.83 0.37 0.63
7|Fe (mg/L) 12 0.3 0.1 0.2
8|HCO3 (mg/L) 12 215 112 177
9|K (mg/L) 12 0.8 0.5 0.7
10{Mg (mg/L) 12 12.6 6.8 10
11|Na(mg/L) 12 30.0 14.4 23.7
12|NH3-N (mg N/L) 12 0.48 0.05 0.26
13[NO2+NO3 (mg N/L) 12 2.94 0.52 161
14|NO2-N (mgN/L) 12 0.05 0.01 0.03
15|NO3-N (mgN/L) 12 2.92 0.51 1.58
16|P-Tot (mgP/L) 12 0.100 0.030 0.061
17|SiO2 (mg/L) 12 35.3 26.8 30.1
18|S04 (mg/L) 12 18.0 12.7 155
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 12 2.4 0.5 13
2|DO (mg/L) 12 11.8 6.0 8.3
3|DO_SAT% (%) 12 125 75 103
TRACE & TOXIC
1[{Al (mg/L) 12 0.03 0.02 0.02
CHEMICAL INDICES
1{HAR_Ca(mgCaCO3/L) 12 188 88 138
2|HAR Total (mgCaCO3/L) 12 225 125 179
3|Na% (%) 12 26 20 22
4|RSC (-) 12 0.0 0.0 0
5|SAR (-) 12 0.9 0.6 0.8
PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Mahi at Khanpur ( 01 02 13 012) Division : Mahi Division, Gandhinagar
Local River : Mahi River Water Sub-Division : Mahi Sub Divn., Kadana
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011|2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1{Q (cumec) 387.7| 452.2| 244.1| 23.86| 53.32| 54.34| 329.0| 122.7| 40.42| 38.04| 27.17| 22.61| 9.746| 9.095| 17.35| 21.07| 23.31| 29.13| 23.65| 21.10( 8.619| 8.282| 7.026| 10.87
2|EC_FLD (umho/cm) 610| 453 391| 402| 376 577 402 413| 484| 482 400 410| 440| 386/ 474 364| 410| 451| 415 412| 585| 377 480 482
3|EC_GEN (umho/cm) 375 367 328| 476| 481| 533| 467 435/ 587| 465 505 536| 665 593| 492| 454| 410| 436| 454| 555| 577 577 428 444
4|pH_FLD (pH units) 8.0 8.0 8.2 8.0 7.8 7.7 7.3 6.8 8.3 8.2 8.1 7.8 7.4 8.1 7.2 7.5 8.5 8.5 8.1 7.9 7.7 6.9 7.3 8.3
5|pH_GEN (pH units) 8.1 7.9 8.2 8.3 8.0 7.8 7.6 8.5 8.2 8.4 8.3 8.0 7.9 8.3 7.9 8.5 8.4 8.5 8.5 8.0 7.9 7.7 8.8 8.7
6|SS (mg/L) 50 39 21 16 30 40 52 44 27 17 25 24 24 28 46 47 16 29 22 36 32 35 438 52
7|TDS (mg/L) 245 230 205| 312| 307| 331 297 278 380 288 325| 335/ 420| 382 308| 275 271 278 293| 351| 368 365 281 275
8| Temp (deg C) 281 29.4| 292 29.1| 29.6| 284| 16.7| 30.5| 228 249| 221| 214| 221| 212| 185] 223| 26.8| 278 255| 24.8| 26.2| 19.2| 28.0| 28.0
9| Turb (NTU) 18| 59.0 36.8 8.8 24| 80.0 8.2 4.4 5.8 7.8 45 15 1.5 5.0 3.3 4.8 5.3 6.3 1.7 1.3 2.0 3.7 2.0 2.7
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 1.2 0.0 1.5 3.3 0.0 0.0 0.0 3.2 0.4 35 15 1.0 0.0 1.5 0.0 75 0.8 5.8 3.9 0.0 0.0 0.0 6.6 4.7
2|ALK-TOT (mgCaCO3/L) 184| 192| 174 207 178| 159| 134| 145 232| 192| 275 254 198| 166| 166 154 203| 212| 226 259 179| 156| 156 173
3|Ca(mg/L) 31 32 29 39 41 53 47 53 36 32 46 44 59 60 68 55 33 33 37 46 60 51 57 60
4|Cl (mg/L) 275 255| 348| 38.8| 552 520 484| 344| 405 39.3| 455| 415| 775/ 785 380| 36,5 293 509 38.7| 533| 66.7] 76.0] 32.7] 36.0
5|CO3 (mg/L) 15 0.0 1.8 4.0 0.0 0.0 0.0 3.8 0.5 4.3 1.8 13 0.0 1.8 0.0 9.0 1.0 7.0 4.7 0.0 0.0 0.0 8.0 5.7
6|F (mg/L) 0.26] 0.33] 050/ 0.83[ 0.43] 050 059 0.63[ 0.30] 0.56| 052| 046( 0.63] 0.49| 041 050 0.25| 0.69| 058 042 0.65| 0.60| 0.51| 0.79
7|Fe(mg/L) 0.0 0.0 0.1 0.1 0.2 0.3 0.2 0.2 0.0 0.0 0.1 0.2 0.4 0.3 0.3 0.3 0.0 0.0 0.1 0.2 0.3 0.3 0.2 0.3
8|HCO3 (mg/L) 111| 117| 104 122 151| 194| 164 169 141| 113] 166 154 242 199| 203| 170[ 123| 122| 133| 158 218| 190| 174 200
9|K (mg/L) 1.0 0.7 0.5 1.0 1.1 0.9 1.1 0.7 1.8 0.7 0.5 1.6 1.2 1.3 0.8 0.7 1.0 0.6 1.0 0.8 0.9 1.6 0.6 0.7
10|Mg (mg/L) 5.8 8.1 8.2 74| 103 119 9.5 9.1 9.1 7.7] 105 92| 16.3| 11.2 7.5 9.7 8.0 8.8 9.7] 10.7{ 110 117 94| 117
11|Na(mg/L) 20.0( 19.0| 256| 28.1| 38.6| 39.3] 334| 229| 293 295 332| 30.7| 59.1| 57.9| 26.8| 245| 19.3| 39.2| 26.6| 355| 495 57.2| 223| 24.1
12|NH3-N (mg N/L) 0.05| 0.05| 0.71f 0.31] 0.15] 0.20] 0.31| 0.07 0.07] 0.18| 0.15/ 0.30f 0.38] 0.28/ 0.05| 0.06f 0.17| 0.29| 0.14] 0.19/ 0.44| 0.16
13|NO2+NO3 (mg N/L) 0.16| 1.12| 101| 137 124 118| 132 152 0.13] 1.17| 195 1.03[ 0.95| 251| 405 173 0.04] 1.11] 115/ 0.91f 0.80] 125 212| 158
14|NO2-N (mgN/L) 0.02| 0.03] 0.04/ 0.04f 0.02] 0.08/ 0.01| 0.02[ 0.02] 0.02] 0.08] 0.02[ 0.05] 0.02] 0.04] 0.03( 0.00f 0.02] 0.03] 0.03( 0.03] 0.04] 0.05/ 0.03
15|NO3-N (mgN/L) 0.14| 1.09] 097 133 1.22| 109 130 150 0.11] 1.16] 188 1.01f 0.90| 250 401 1.70[ 0.04] 1.08| 1.12| 0.88[ 0.77] 1.22| 207| 155
16|P-Tot (mgP/L) 0.010| 0.022| 0.014| 0.026| 0.044| 0.064| 0.050( 0.064| 0.027| 0.017| 0.025| 0.040| 0.088| 0.063| 0.070( 0.060| 0.013| 0.037| 0.023| 0.043[ 0.080| 0.063| 0.067| 0.057
17|SiO2 (mg/L) 117 19.4| 258| 33.6| 337 342| 337 294| 187 216| 26.1| 241| 339 30.7| 324| 28.6| 19.3| 30.1| 234| 26.4| 282 319 134| 332
18|S04 (mg/L) 9.7 13.8| 157 185| 17.9| 20.7{ 185| 15.7| 145| 138 134| 194| 21.7| 229| 16.4| 155| 11.2| 16.3| 13.6| 188| 219 234 16.8[ 151
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 0.2 1.0 19 15 1.6 2.3 1.8 1.3 0.6 1.1 19 14 14 1.6 12 1.1 0.4 1.6 15 1.1 2.0 1.8 13 1.5
2|DO (mg/L) 6.3 7.6 7.2 6.8 6.5 5.9 6.8 74 7.1 8.9 9.5 7.7 7.0 6.6 8.7 10.0 7.3 8.5 8.4 51 5.9 5.9 9.4 7.6
3|DO_SAT% (%) 79 99 94 89 85 76 70 99 82| 107| 108 87 80 75 92| 113 90| 107| 101 61 73 63| 120 97
TRACE & TOXIC
1|Al (mg/L) 0.02| 0.03] 0.04/ 0.02[ 0.03] 0.03] 0.02| 0.03f 0.01] 0.01] 0.03| 0.02f 0.03] 0.03] 0.03| 0.02f 0.02] 0.02] 0.02| 0.03( 0.03] 0.03] 0.02] 0.02
CHEMICAL INDICES
1|HAR Ca(mgCaCO3/L) 78 79 73 99| 103] 131 118 131 89 80| 116] 109| 148 149| 169| 136 83 84 94| 116| 151] 128 143| 150
2|HAR_Total (mgCaCO3/L) 102| 113| 107 129 146| 181| 158 170[ 127| 112 160 148 216| 196 =201| 177 116| 120| 134 161 197 177 182 198
3|Na% (%) 29 27 34 32 36 32 30 22 32 36 31 31 37 39 22 23 26 41 30 32 35 41 21 21
4|SAR (-) 0.9 0.8 1.1 11 14 13 1.1 0.8 1.1 12 1.1 11 1.8 1.8 0.8 0.8 0.8 1.6 1.0 12 1.5 19 0.7 0.7
PESTICIDES
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34 Analysis

A summary of statistical analysis on 6 parameters for Mahi basin is given Table-4. Time
series graphs with linear trend line are shown in Annex-111. Number of samples found
unfit for designated best use of drinking water, irrigation and support to aquatic life have

also been determined and are given in the section dealing with inferences.

Table—4: Summary of Statistical Analysisfor period from WY:2005 to WY:2013

Site Name & Code Site Name EC_GEN pH_GEN DO BOD3-27 NH3-N
0102 13 001 M ataji

N (No of samples) 48 48 48 48 36
Average 349.2 8.1 8.4 1.7 0.2
Median 345.0 8.2 8.1 1.7 0.1
Standard Deviation 84.2 0.3 15 0.8 0.2
Minimum 130.0 7.2 5.4 0.2 0.1
Maximum 510.0 85 113 35 1.1
cv 24.1 42 17.4 46.1 1025
25th Percentile 302.8 7.8 7.2 1.2 0.1
75th Percentile 4155 8.3 9.7 2.3 0.3
Linear Trend Line

Slope /year 9.198 -0.029 0.122 0.149 -0.021
Intercept 308.9 8.19 7.827 1.033 0.337
R2vaue 0.068 0.041 0.040 0.211 0.029
0102 13 005 Rangdli

N 40 40 41 40 28
Average 519.6 8.1 7.9 1.6 0.2
Median 537.0 8.2 8.0 1.6 0.1
Standard Deviation 110.6 0.3 2.0 0.9 0.2
Minimum 240.0 7.3 3.9 0.1 0.1
Maximum 811.0 8.6 14.0 36 0.8
cv 21.3 4.0 255 59.5 97.4
25th Percentile 4833 7.9 6.5 0.7 0.1
75th Percentile 564.3 8.4 9.0 2.1 0.4
Linear Trend Line

Slope /year 6.184 -0.035 0.157 0.105 0.021
Intercept 495.9 8.26 7.28 1.193 0.142
R2vaue 0.020 0.074 0.039 0.079 0.030
01 02 13 006 Padar dibadi

N 77 77 77 77 59
Average 471.3 8.1 8.1 1.6 0.3
Median 483.0 8.2 8.0 15 0.2
Standard Deviation 82.2 0.3 1.7 0.8 0.2
Minimum 221.0 7.3 46 0.2 0.1
Maximum 622.0 8.8 14.0 34 0.8
cv 17.4 38 21.6 52.3 76.4
25th Percentile 437.0 7.9 7.0 0.8 0.1
75th Percentile 510.0 8.4 9.1 2.1 0.4
Linear Trend Line

Slope /year -4.408 -0.003 0.146 0.092 0.046
Intercept 488.2 8.15 7.54 1.208 0.043
R2 value 0.017 0.000 0.042 0.077 0.277
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010213012 Khanpur

N 94 94 94 94 74
Average 483.0 8.2 7.4 14 0.2
Median 476.5 8.2 75 14 0.2
Standard Deviation 114.0 0.4 1.6 0.7 0.2
Minimum 2420 7.1 4.4 0.1 0.1
Maximum 800.0 9.0 11.8 3.1 1.2
CcVv 23.6 4.5 21.3 51.8 78.0
25th Percentile 404.5 7.9 6.2 0.8 0.1
75th Percentile 556.0 8.4 8.5 1.9 0.3
Linear Trend Line

Slope /year 7.388 -0.001 0.049 0.088 0.022
Intercept 453.2 8.17 7.198 1.044 0.134
R2 value 0.022 0.000 0.005 0.078 0.057

35 I nferences

The percentage of samples that were found to be beyond the tolerance limits prescribed for

adesignated best use of water for different sitesin Mahi basin is as follows:

e Matgji

Table- 5: Percentage of Samples found to be beyond the tolerance limits

S Charateristics / Parameter

Class of Water as per Designated Best Use

No A D E
1 pH 0 0 0
2 Dissolved Oxygen 2.1 0 -
3 Bio-chemical Oxygen demand 313 - -
4 Ammonia (as free Nitrogen) - 0 -
5 Electrical Conductivity - - 0
6 Sodium Absorption Ratio - - 0
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Rangeli

Table- 6: Percentage of Samples found to be beyond the tolerance limits

S Charateristics / Parameter Class of Water as per Designated Best Use
No A D E
pH 2.5 2.5 2.5
2 Dissolved Oxygen 14.6 24 -
3 Bio-chemical Oxygen demand 25.0 - -
4 Ammonia (as free Nitrogen) - 0 -
5 Electrical Conductivity - - 0
6 Sodium Absorption Ratio - - 0
e Paderdibadi

Table- 7: Percentage of Samples found to be beyond the tolerance limits

S Charateristics / Parameter Class of Water as per Designated Best Use
No A D E

1 pH 6.5 6.5 6.5

2 Dissolved Oxygen 7.8 0 -

3 Bio-chemical Oxygen demand 28.6 - -

4 Ammonia (as free Nitrogen) - 0 -

5 Electrical Conductivity - - 0

6 Sodium Absorption Ratio - - 0

-38 -




e Khanpur

Table- 8: Percentage of Samples found to be beyond the tolerance limits

S Charateristics/ Parameter Class of Water as per Designated Best Use
No A D E

1 pH 17.0 17.0 17.0

2 Dissolved Oxygen 19.1 0 -

3 Bio-chemical Oxygen demand 22.3 - -

4 Ammonia (as free Nitrogen) - 14 -
5 Electrical Conductivity - - 0
6 Sodium Absorption Ratio - - 0

It is observed that pH generally shows a decreasing trend. DO has increased over the year
for al sites except Khanpur where it shows a decreasing trend. BOD and free ammonia
(as Nitrogen) are both found to have increased over the years. Conductivity also shows an
increasing trend except at Paderdibadi. SAR values are not much significant. This

indicates gradually increasing water pollution due to organic matter present in the river.
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4.0 Sabarmati Basn

4.1  Basin description

The Sabarmati is one of the major west flowing interstate riversin India. Its basin map is
enclosed. It originates in the foothills of Aravali range at an elevation of 762 m above
mean sealevel. It traverses alength of 371 km in southwest direction. It flowsinitialy in
Rajasthan for about 48 km and enters Gujarat where it flows for 323 km to join Gulf of
Cambay in the Arabian sea. The river drains an area of 21,674 sg.km. The basin is
triangular in shape with the main river as the base and Watrak as the apex point. The
basin liesin between 72° 20" and 73° 30’ east longitudes and 20° and 25° north latitudes

The important tributaries are Sai, Wakal, Harnav, Hathmati and Watrak. The left bank
tributary Wakal joins the river at 51 km of its run from the origin. It receives the Sai, a
major right bank tributary near Mahuri and then Harnav on the left bank at about 103 km.
Below this confluence, the Sabarmati flows through the Dharoi gorge. Emerging from the
gorge, it passes through the plains. Two major tributaries viz. Hathmati and Watrak joins
on the left bank of main stream at a distance of 170 km and 235 km respectively from the

origin

The average annual rainfall in the Sabarmati basin is about 787 mm. The climate varies
widely. In winter, the minimum temperature generaly varies from 9°C to 14°C.
However, lower temperatures have also been recorded in several areas. The maximum

temperature in the basin varies from 40°C to 48°C.

At present, there are 13 mgor/medium irrigation schemes. However, Dharoi Dam and

Watrak project have 80 percent of the storage capacity of all the projects of the basin.

Dharoi Dam is located at Dharoi village, which is about 70km from Mehsana. In the
Gujarat State the direct benefits of this project are water supply to Ahmedabad city and
providing irrigation facilities. There is provision for 1.4 MW hydropower generations

also.
4.2  Availability of W.Q. Data (in SWDES format)

There are two WQ monitoring stations on main river Sabarmati where availability of data

isas given below:
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Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed

Sabarmati Basin

1 | Derol bridge Sabarmati 2005-06 to 2012-13 13

2 | Voutha Sabarmati 2005-06 to 2012-13 94

The detailed data are given in Section- 4.3.
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4.3 Water Quality Data
HISTORY SHEET

Water Year 1 2012-2013

Site : Sabarmati at Derol Bridge Code : 0102 12 006
State . Gujarat District Sabarkantha
Basin . Sabarmati Independent River . Sabarmati
Tributary . Sabarmati Sub Tributary
Sub-Sub Tributary Local River . Sabarmati
Division : Mahi Division, Gandhinagar Sub-Division : N.W.R.Sub Div., Himatnagar
Drainage Area 1 6724 Sg. Km. Bank . Left
Latitude 1 23°3424" N Longitude 1 72°48'25" E

Opening Date Closing Date

Gauge : 19-08-1980
Discharge : 01-06-1991 _
Sediment : 25-09-1992
Water Quality : 15-07-1992

Sabarmati at Derol Bridge ( Dry)
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Station Name : Sabarmati at Derol Bridge ( 01 02 12 006)

Local River : Sabarmati

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : N.W.R.Sub Div., Himatnagar

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1{Q (cumec) 0.000 0.000 * 2.440 * 2.440 5.273 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Clear
3|EC_FLD (umho/cm) 989
4|EC_GEN (pmho/cm) 404
5[Odour_Code (-) odour free
6|pH_FLD (pH units) 7.5
7|pH_GEN (pH units) 8.4
8[SS (mg/L) 60
9|TDS (mg/L) 250
10| Temp (deg C) 30.6
11[Turb (NTU) 5.0
CHEMICAL
1[Alk-Phen (mgCaCO3/L) p 5.8
2|ALK-TOT (mgCaCO3/L) o 152
3|Ca(mg/L) o 48 P
4[CI (mg/L) o L o 32.0 o o o o o
5[CO3 (mg/L) N ’L N 7.0 N Ie) N N N
6|F (mg/L) R c G c 0.57 c L c R c R c
7|Fe (mg/L) | E E 0.2 E I E | E | E
8[HCO3 (mg/L) v c 171 N v v
9K (mg/L) E | o | 1.0 | G | E | E |
10[Mg (mg/L) R N N N 11.7 N c N R N R N
11[Na(mglL) ) D ) 216 ) 5 ) ) )
12[NH3-N (mg N/L) ! 0.14 N
13[NO2+NO3 (mg N/L) D M T M 1.83 M D M D M D M
T4[NO2-N (mgN/L) » 0 S o 0.01 o | o y o y o
15[NO3-N (mgN/L) N N N 1.82 N T N N N
16|P-Tot (mgP/L) T ) T 0.080 T ! T T T
17[Si02 (mg/L) H H 22.9 H 0 H H H
18[S04 (mg/L) s 9.7 N
BIOLOGICAL/BACTERIOLOGICAL N
1|BOD3-27 (mg/L) R 0.6
2|DO (mg/L) 78
3|DO_SAT% (%) 103
TRACE & TOXIC
1|AT (mg/lL) 0.02
CHEMICAL INDICES
1|HAR Ca(mgCaCO3/L) 120
2|[HAR Total (mgCaCO3/L) 169
3[Na% (%) 22
4|RSC () 0.0
5[SAR () 0.7
PESTICIDES

Note. : * Estimated discharge



Station Name : Sabarmati at Derol Bridge (01 02 12 006 )

Local River : Sabarmati

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : NWR Sub Div., Himatnagar

Sl. |Parameter ID| Parameter Name unit Date of sampling
No.
a Trace and 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Toxic
Analysisdone | Anadysisdone | Analysisdone | Analysisdone | Analysisdone | Anadysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone
by WQL-III by WQL-I11 by WQL-I1I by WQL-I1 by WQL-I1I by WQL-I1 by NRWQL, | by NRWQL, by WQL-I1I by NRWQL, | by NRWQL, | by NRWQL, by WQL-I1I
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | 0.75 25.28
2|Cd Cadmium microgram/ | 0.059 0.12
3|Cr Chromium microgram/ | 2.10 4.82
4|Cu Copper microgram /| 5.50 7.22
5|Hg Mercury microgram/ | 0.56 -
P
6|Ni Nickel microgram / | - 4.27 (0] o
N o
7|Pb Lead microgram/ | 3.18 0.760 C L
R R R R R R R R R E |
8|Zn Zinc microgram/ | | | | | | | 12.29 | | | 12.43 N
. . \" \ \Y \ Vv \ \Y \Y \ | G
b Pesticides microgram/ | E E E E E E E E E N
1[{Aldrin Aldrin microgram /| R R R R R R - R R R - 2 g
2|Alpha- BHC |Alpha- BHC microgram/ | D D D D D D - D D D - N
R R R R R R R R R M D
3|BetaBHC  |BetaBHC microgram /| Y Y Y Y Y Y - Y Y Y - o |
gamma-BHC (Benzene N T
4|Gama BHC |HexaChloride) microgram /| - - T |
H o
5/D- BHC D- BHC microgram /| - - N
6/DDT DDT microgram/ | - -
7|Dieldrin Dieldrin microgram/ | - -
8|Endos-| Endosulphan | microgram/ | - -
9|Endos-I Endosulphan 11 microgram/ | - -
10|Endos-s Endosulphan s microgram/ | - -

WQL - 11l Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab a HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Sabarmati at Derol Bridge ( 01 02 12 006)
Local River : Sabarmati

River Water Summary

Division : Mahi Division, Gandhinagar
Sub-Division : N.W.R.Sub Div., Himatnagar

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 311.7 0.000 2472
2|EC_FLD (pumho/cm) 1 989 989 989
3|EC_GEN (umho/cm) 1 404 404 404
4|pH_FLD (pH units) 1 75 75 75
5|pH_GEN (pH units) 1 8.4 8.4 8.4
6|SS (mg/L) 1 60 60 60
7|TDS (mg/L) 1 250 250 250
8| Temp (deg C) 1 30.6 30.6 30.6
9|Turb (NTU) 1 5.0 5.0 5
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 1 5.8 5.8 5.8
2|ALK-TOT (mgCaCO3/L) 1 152 152 152
3|Ca(mg/L) 1 48 48 48
4|Cl (mg/L) 1 32.0 32.0 32
5|CO3 (mg/L) 1 7.0 7.0 7
6|F (mg/L) 1 0.57 0.57 0.57
7|Fe (mg/L) 1 0.2 0.2 0.2
8|HCO3 (mg/L) 1 171 171 171
9|K (mg/L) 1 1.0 1.0 1
10({Mg (mg/L) 1 11.7 11.7 11.7
11{Na(mg/L) 1 21.6 21.6 21.6
12|NH3-N (mg N/L) 1 0.14 0.14 0.14
13|NO2+NO3 (mg N/L) 1 1.83 1.83 1.83
14|NO2-N (mgN/L) 1 0.01 0.01 0.01
15|NO3-N (mgN/L) 1 1.82 1.82 1.82
16|P-Tot (mgP/L) 1 0.080 0.080 0.08
17|Si02 (mg/L) 1 22.9 22.9 22.9
18|S04 (mg/L) 1 9.7 9.7 9.7
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 1 0.6 0.6 0.6
2|DO (mg/L) 1 7.8 7.8 7.8
3|DO_SAT% (%) 1 103 103 103
TRACE & TOXIC
1Al (mg/L) 1 0.02 0.02 0.02
CHEMICAL INDICES
1{HAR Ca(mgCaCO3/L) 1 120 120 120
2|HAR Total (mgCaCO3/L) 1 169 169 169
3|Na% (%) 1 22 22 22
4|RSC (-) 1 0.0 0.0 0
5|SAR (-) 1 0.7 0.7 0.7
PESTICIDES




Water Quality Seasonal Average for the period: 2005-2013

Station Name : Sabarmati at Derol Bridge ( 01 02 12 006) Division : Mahi Division, Gandhinagar
Local River : Sabarmati River Water Sub-Division : N.W.R.Sub Div., Himatnagar
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011{2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1{Q (cumec) 34.48| 88.52| 47.55| 0.943| 0.910| 0.476| 21.02| 2.031| 0.992| 3.313| 0.076| 0.047| 0.000| 0.000| 0.000( 0.000 0.000| 0.000| 0.000( 0.000( 0.000| 0.000| 0.000| 0.000
2|EC_FLD (umho/cm) 562 994 989
3|EC_GEN (umho/cm) 340| 274] 482 612] 496] 407] 315] 404
4|pH_FLD (pH units) 7.4 8.4 7.5 o) fo) I6) fo) o 1) o) 1) o) o) o) o
5|pH_GEN (pH units) 80 75 8.2 8.1 85 83 78 84 N N N N N N N N N N N N
6|SS (mg/L) 30| 591 26 17 30 35 73 60[ O o o o c c c C C c c c c c c c
7|TDS (mg/L) 238] 190] 306] 390] 322] 249 196] 250| N N N N E E E E E E E E E E E E
8| Temp (deg O) 250 225] 245 280] 260 275 307] 306] ¢ | ¢ | £ | ¢ | | | | | | | | | | | |
9[Turb (NTU) 20[ 5330] 495] 145 10| 175 955] 50 N Y T T Y
CHEMICAL | | | |
1| Alk-Phen (mgCaCO3/L) 00 0o 00 oo 58 08 00 58 ~ N N N 2 2 2 2 2 2 2 2 2 2 2 2
2|ALK-TOT (mgCaCO3/L) 180| 154| 228/ 280 128| 107 96| 152
3[ca(mglL) 31] 23] 38| 46| 40| 34| 30| 48] 2 2 2 2 M M M M M M M M M M M M
4|Cl (mg/L) 260| 190] 520] 790 700] 500| 250 320 o N N N N N N N N N N N
M M M M N N N N N N N N N N N N
5[CO3 (mg/L) 00 00 0o oo 70 10[ 00 70 6 | 0 | o | o |l T | Tl Tl Tl !l Tl !l Tl T+ T |+
6|F (mg/L) 0.26| 0.31| 086 0.72| 0.95| 055/ 038/ 057 N N N N H H H H H H H H H H H H
7|Fe (mg/L) 00] o041 01| 02/ 02 01 01 02 T T T T / / / / / / / / / / / /
8|HCO3 (mg/L) 110 94| 139 171| 142| 129| 118 171 H H H H
9|K (mg/L) 10l 10/ o8] 20 14/ 10 o9 10| ' / ! ! o o o o . o o o o . o o
10{Mg (mg/L) 58 63| 97| 126 126] 83] 92[ 117 o o ° 5 5 o o o o o o 5
11[Na(mg/L) 200 140] 370 556 428] 378 162 216 » | » | p | p | 0| 0|l 0|l 06l ol o]l ol ol ol ol ol o
12|NH3-N (mg N/L) 0.07| 0.06] 046/ 0.13[ 0.36] 0.14| o o) o) o) L L L L L L L L L L L L
13|NO2+NO3 (mg N/L) 0.20f 1.10f 169| 343| 0.88] 066 136/ 183 O (o) o 0] | | | | | | | | | | | 1
14|NO2-N (mgN/L) 0.04| 007| 0.03| 004/ 003] 003] 003 001 L L L L N N N N N N N N N N N N
15/NO3-N (mgN/L) 0.16] 1.03] 166/ 339 085 063 1.34] 182 ,L ’L IL "V G G G G G G G G G G G G
16 P_—Tot (mgP/L) 0.010| 0.050{ 0.015| 0.105| 0.080| 0.050( 0.075| 0.080 G G G G c c c c c c c c c c c c
17[Si02 (mg/L) 98| 250| 316] 338 241] 244 242] 229 ol ololololololololol o] o
18|S04 (mg/L) 8.6 6.8 16.7| 185| 154| 16.7 9.6 9.7 c C C C N N N N N N N N N N N N
BIOLOGICAL/BACTERIOLOGICAL (¢] (e} o (e} D D D D D D D D D D D D
1|BOD3-27 (mg/L) 0.6 1.8 0.8 0.8 2.5 2.2 24 06| N N N N I | I | | ! ! ! | ! I |
2|DO (mg/L) 74| 77| 66| 63 85 70/ 75 78 P D D D T T T T T T T T T T T T
3[DO_SAT% (%) | 90| 79| so[ 105 89| 101l 103 ; | v | 1 |1l ol ol ol olololelolololelad
TRACE & TOXIC | [ | | N N N N N N N N N N N N
1|Al (mg/L) 0.02( 0.11f 0.04| 0.01] 0.02] 0.01] 0.01f 0.02[ o 0 e} ) / / / / / / / / / / / /
CHEMICAL INDICES N N N N
1|HAR Ca(mgCaCO3/L) 76 58 94| 114| 100 84 76| 120 R R R R R R R R R R R R
2|HAR Total (mgCaCO3/L) 100] 84| 135] 167] 153 119] 115 169 b o b D b b b b b b D D
3|Na% (%) 30 22 36 42 38 40 23 22
4[SAR() 09| o6 13 19 15 15 o07] o7
PESTICIDES
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Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

: Sabarmati at Voutha

. Gujarat

: Sabarmati

: Sabarmati

: Mahi Division, Gandhinagar

: 19636 Sq. Km.

1 22°3859" N

Opening Date

: 05-08-1999

: 24-06-2000

: 01-06-2000

Water Year

Code

District

Independent River

Sub Tributary

Loca River

Sub-Division

Bank

Longitude

Closing Date
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1 2012-2013

1010212013

Ahmedabad

: Sabarmati

: Sabarmati

: Sabarmati , Ahmedabad

. Left

. 72°32'08" E



Station Name

: Sabarmati at Voutha ( 01 02 12 013)

Local River : Sabarmati

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar

Sub-Division : Sabarmati Sub Divn., Ahmedabad

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 [ 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1[{Q (cumec) *18.38 18.30 17.38 124.9 99.27 19.23 9.367 * 13.56 *16.93 *14.21 *19.13 *14.20
2|Colour_Cod (-) Brown Other Other|Light Brown|Light Brown|Light Brown|Light Brown Brown Brown Other Other| Dark Brown
3|EC_FLD (umho/cm) 1796 2240 2200 665 1077 2240 2310 2450 2590 2520 1906 2950
4[EC_GEN (umho/cm) 1401 1820 2465 648 1128 2460 2491 2544 2673 2604 1791 3064
5[Odour_Code (-) other-dis-| other-dis-[ other-dis| odour free| odour free] other-dis| other-dis-| other-dis| other-dis| other-dis-| other-dis| other-dis-
6/pH_FLD (pH units) 7.8 8.1 8.3 7.0 7.7 8.2 8.2 8.2 8.3 8.3 8.2 8.2
7|pH_GEN (pH units) 8.3 8.0 8.0 7.5 7.7 8.2 7.9 8.0 7.9 8.1 8.2 8.2
8[SS (mg/L) 90 100 68 84 86 126 84 80 82 82 80 88
9|TDS (mg/L) 1002 1228 1762 428 760 1686 1624 1642 2002 1958 1248 2144
10[Temp (deg C) 33.2 311 29.0 29.3 323 231 238 222 23.6 259 30.3 36.6
11{Turb (NTU) 13.0 16.0 52.0 72.0 64.0 10.0 13.0 14.0 48.0 40.0 40.0 48.0
CHEMICAL
1[Alk-Phen (mgCaCO3/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2|ALK-TOT (mgCaCO3/L) 292 456 444 148 260 448 472 488 532 508 428 672
3|Ca(mg/L) 114 156 156 48 66 154 157 165 176 173 156 229
4[Cl (mg/L) 330.0 410.0 462.0 94.0 260.0 462.0 464.0 490.0 522.0 512.0 366.0 588.0
5|CO3 (mg/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6/F (mg/L) 0.57 0.52 1.01 0.55 0.89 0.47 0.91 0.89 0.44 0.38 0.55 0.62
7|Fe (mg/L) 0.3 0.4 0.5 0.2 0.4 0.5 0.5 0.6 0.6 0.5 0.4 0.5
8|HCO3 (mg/L) 356 556 542 181 317 547 576 595 649 620 522 820
9|K (mg/L) 54 7.2 9.0 3.6 54 8.1 9.0 9.9 10.8 9.9 6.3 11.7
10[{Mg (mg/L) 204 27.2 214 13.6 185 224 24.3 27.2 29.2 29.2 233 331
11{Na(mg/L) 243.4 305.8 352.6 71.6 201.8 352.6 357.8 363.0 399.4 378.6 269.4 425.4
12|NH3-N (mg N/L) 25.05 34.80 30.85 7.02 9.30 29.25 3170 29.60 32.55 32.80 21.90 33.15
13[NO2+NO3 (mg N/L) 137 1.73 1.60 0.60 4.41 1.91 145 212 3.01 2.93 1.63 2.92
14|NO2-N (mgN/L) 0.04 0.18 0.08 0.02 0.03 0.07 0.07 0.07 0.07 0.07 0.06 0.06
15[NO3-N (mgN/L) 1.33 1.55 1.52 0.58 4.38 1.84 1.38 2.05 2.94 2.86 157 2.86
16|P-Tot (mgP/L) 0.240 0.250 0.280 0.130 0.240 0.280 0.290 0.290 0.300 0.280 0.240 0.250
17[{SI02 (mg/L) 37.1 43.6 46.6 25.0 40.7 22.2 224 21.8 36.2 34.8 39.0 43.6
18[S04 (mg/L) 108.9 117.0 126.3 45.0 32.7 124.3 128.3 129.7 132.7 128.9 1119 121.6
BIOLOGICAL/BACTERIOLOGICAL
1/BOD3-27 (mg/L) 13.0 15.0 40.0 7.5 114 18.0 210 27.0 28.0 27.0 18.0 25.0
2|DO (mg/L) 0.0 0.0 0.0 1.8 2.6 0.0 0.4 0.0 0.0 0.0 0.0 0.0
3|DO_SAT% (%) 0 0 0 23 36 0 5 0 0 0 0 0
TRACE & TOXIC
1JAl (mg/L) 0.04 0.05 0.05 0.04 0.04 0.06 0.06 0.07 0.07 0.06 0.04 0.05
CHEMICAL INDICES
1]HAR_Ca(mgCaCO3/L) 285 389 389 120 164 385 393 413 441 433 389 573
2|HAR Total (mgCaCO3/L) 370 502 478 177 241 478 494 526 563 555 486 711
3[Na% (%) 59 57 61 46 64 61 61 60 60 59 54 56
4|RSC (-) 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5[SAR () 55 5.9 7.0 2.3 5.7 7.0 7.0 6.9 7.3 7.0 53 7.0
PESTICIDES

Note. : * Estimated discharge
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Station Name: Sabarmati at Vautha (0102 12 013)

Local River : Sabarmati

Pesticides, Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : Sabarmati Sub Div., Ahmedabad

Sl. | Parameter ID Parameter Name unit Date of sampling
No.
a Traceand 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Toxic
Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysis done | Analysisdone | Analysisdone | Analysisdone| Anaysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone
by WQL-I11 by WQL-II1 by WQL-III | by WQL-III | by WQL-IIl | by WQL-Il | by NRWQL, | by NRWQL, | by WQL-III by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | - - - - 1.495 - 0.75 251 1.61 3.77 10.20 1.65 0.460)
2|Cd Cadmium microgram/ | 0.0 8.00, 2.00, 3.55 0.67 7.99 0.416 0.36 3.68 0.17 0.20 0.84 7.38
3|Cr Chromium microgram/ | 0.0 113.0 0 9.40 52.67 53.22 4.98 316 25.85 14.08 12.14 20.20 26.29
4|Cu Copper microgram/ | - - - - - - 26.27 98.8 - 32.50 16.71 85.22 -
5|Hg Mercury microgram/ | - 1.466 0 0 0 - 0.48 - 0.295 - - 0.28 0.636
6/[Ni Nickel microgram/ | 0 0 23.00 15.46 20.01 49.33 - 5.08 316 8.50 10.82 122.21 20.17
7|Pb Lead microgram/ | 48.00 164.0 35.78 59.00 5.52 88.84 5.08 173 68.9 5.20 12.48 3.48 0.00
8|Zn Zinc microgram/ | 16.00 49.00 101.2 49.63 216.0 3519 54.31 66.00 333.0 55.00 37.77 89.00 299.4
b Pesticides microgram/ |
1|Aldrin Aldrin microgram/ | 0 0.03 0 0.0085! 0.0078! 0 - - 0.0126 - - -
2|Alpha- BHC Alpha- BHC microgram/ | 0 0.03 0.38 0.1855 2.1837 6.021 - - 1.4696 - - -
3|Beta-BHC Beta-BHC microgram/ | 0 0.07 - - - - - - - - - - i
gamma-BHC (Benzene =
4|Gama- BHC HexaChloride) microgram/ | 0 0.08 - - - - - - - - - - %
<
5|D- BHC D- BHC microgram/ | - 0.08 - - - - - - - - - - 2
@
=3
6/DDT DDT microgram/ | 0 0.01 0.01 0.0006 0.0078 0.051 - - 0.0129 - - - ?;
)
7|Dieldrin Dieldrin microgram/ | 0 0.02 0 0.0039 0.0087 0.018 - - 0.0024 - - - 5
8|Endos-| Endosulphan | microgram/ | 0 0.02 0.09 0.01 0.2136 0.438 - - 0.8465 - - - ’
9|Endos-I| Endosulphan |1 microgram/ | 0 0.01 - - - - - - - - - -
10|Endos-s Endosulphan s microgram/ | 0 0.01 - - - - - - - - -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords

49




Water Quality Summary for the period : 2012-2013
Station Name : Sabarmati at Voutha ( 01 02 12 013)
Local River : Sabarmati

Division : Mahi Division, Gandhinagar
Sub-Division : Sabarmati Sub Divn., Ahmedabad
River Water Summary

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 2223 7.106 60.06
2|EC_FLD (umho/cm) 12 2950 665 2079
3|EC_GEN (umho/cm) 12 3064 648 2091
4|pH_FLD (pH units) 12 8.3 7.0 8.1
5|pH_GEN (pH units) 12 8.3 7.5 8
6|SS (mg/L) 12 126 68 88
7|TDS (mg/L) 12 2144 428 1457
8|Temp (deg C) 12 36.6 22.2 28.4
9|Turb (NTU) 12 72.0 10.0 35.8
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 12 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 12 672 148 429
3|Ca(mg/L) 12 229 48 146
4|Cl (mg/L) 12 588.0 94.0 413.3
5|CO3 (mg/L) 12 0.0 0.0 0
6|F (mg/L) 12 1.01 0.38 0.65
7|Fe (mg/L) 12 0.6 0.2 0.4
8|HCO3 (mg/L) 12 820 181 523
9K (mg/L) 12 11.7 3.6 8
10|Mg (mg/L) 12 33.1 13.6 24.1
11|Na(mg/L) 12 425.4 71.6 310.1
12|NH3-N (mg N/L) 12 34.80 7.02 26.5
13[NO2+NO3 (mg N/L) 12 441 0.60 2.14
14|NO2-N (mgN/L) 12 0.18 0.02 0.07
15|NO3-N (mgN/L) 12 4.38 0.58 2.07
16|P-Tot (mgP/L) 12 0.300 0.130 0.256
17|SiO2 (mg/L) 12 46.6 21.8 34.4
18|S04 (mg/L) 12 132.7 32.7 108.9
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 12 40.0 7.5 20.9
2|DO (mg/L) 12 2.6 0.0 0.4
3|DO_SAT% (%) 12 36 0 5
TRACE & TOXIC
1[{Al (mg/L) 12 0.07 0.04 0.05
CHEMICAL INDICES
1{HAR_Ca(mgCaCQO3/L) 12 573 120 364
2|HAR Total (mgCaCO3/L) 12 711 177 465
3|Na% (%) 12 64 46 58
4|RSC (-) 12 0.4 0.0 0
5|SAR (-) 12 7.3 2.3 6.2
PESTICIDES
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Station Name :

Sabarmati at Voutha ( 01 02 12 013)

Water Quality Seasonal Average for the period: 2005-2013

Division : Mahi Division, Gandhinagar

Local River : Sabarmati River Water Sub-Division : Sabarmati Sub Divn., Ahmedabad
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006{2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011| 2011-2012|2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 694.2| 406.9| 270.3| 31.35| 43.37| 68.77| 215.4| 55.64| 39.72| 19.91| 87.95| 22.67| 17.03| 18.96| 50.28| 14.77| 13.87| 44.72| 34.73| 30.76 16.85| 14.19| 11.73| 15.85
2|EC_FLD (umho/cm) 1512| 1056 995 1760| 1472| 1670| 1536 1596/ 2030| 1888| 1618 2089| 2181| 2048| 2102| 2398 2693| 1668| 1334| 1641 2521| 2797| 2460| 2459
3|EC_GEN (pumho/cm) 1557| 1088| 987 1865| 1556| 1859| 1665 1492| 1927| 1844| 1710 2001| 2174| 2330| 1911| 2542 2689| 1652| 1424| 1832 2568| 3207| 2200| 2486
4|pH_FLD (pH units) 7.2 6.9 6.9 74 7.6 7.8 7.9 7.8 7.6 7.5 7.2 7.8 7.8 8.0 8.2 8.2 7.7 74 7.3 7.9 7.9 8.3 7.9 8.3
5|pH_GEN (pH units) 7.7 74 7.8 7.9 7.8 7.8 8.0 7.9 7.7 7.7 7.7 8.0 7.9 8.1 7.7 8.0 7.9 7.7 7.7 7.8 7.8 7.7 8.1 8.2
6|SS (mg/L) 137 119 36 60| 110 121 98 86 32 71 72 88| 113| 245 78 93 43 69 36 72| 127] 103 96 83
7|TDS (mg/L) 1074 749| 657 1262| 1040| 1264| 1079 1036| 1365| 1170| 1096 1351| 1450| 1579| 1303| 1739 1881| 1099| 957| 1250 1750| 2233| 1479| 1783
8| Temp (deg C) 29.3| 309 322| 316/ 327 323| 290] 31.0] 239 26.8] 252| 249| 251| 257 248| 232| 309/ 312 308| 33.04 331 327 29.1] 30.9
9|Turb (NTU) 6.0 205.0 64.0| 46.0] 32.2| 452 55.6| 434 8.0/ 16.3| 165| 16.8| 23.0] 235/ 16.0| 21.3] 13.3| 133| 127 19.3| 50.0] 42.7| 29.3| 427
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0
2|ALK-TOT (mgCaCO3/L) 335 279 292 498| 361 356/ 316 320| 411] 340f 340 630 401| 430[ 388| 485| 449| 291| 405| 542| 484] 553 393| 536
3|Ca(mg/L) 48 46 45 87| 100] 129/ 108 108 58 59 61| 117| 136| 157 145| 163 75 49 65| 108| 176| 175/ 149| 186
4|Cl (mg/L) 202.5| 150.8| 155.6 296.0| 271.0| 335.2| 283.2| 311.2| 292.7| 259.8| 192.0| 370.5| 381.5| 459.5| 370.5| 484.5| 273.3| 267.3| 214.7| 312.0[ 490.0| 614.7| 441.3| 488.7
5|CO3 (mg/L) 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
6|F (mg/L) 0.77{ 0.70] 0.63| 0.70f 0.68] 0.89| 0.72| 0.71f 0.69| 0.85| 0.81| 0.88 0.65| 0.87| 066/ 0.68f 0.85| 0.79] 0.83| 0.61f 0.86] 0.93] 0.80] 0.52
7|Fe (mg/L) 0.0 0.1 0.3 0.8 1.0 1.0 0.7 0.3 0.0 0.0 0.2 0.8 12 0.9 0.5 0.5 0.0 0.1 0.2 1.0 11 1.0 0.4 0.4
8|HCO3 (mg/L) 204| 170( 178 304| 300| 434/ 385 390| 251 208 207 384| 488| 523 474 592| 274] 177| 247 330 590 675 480 654
9|K (mg/L) 5.5 7.1 6.3 11.4| 10.7 8.9 7.9 6.1 10.0 12.0 6.9 95| 142 133 6.3 95/ 120 109 72| 157 148 172 7.7 9.3
10|Mg (mg/L) 149( 148| 148| 17.1| 243 194| 17.3| 20.2| 16.7[ 19.1| 138| 20.9] 19.9| 194| 175] 25.8| 181| 194| 185| 17.2| 275 29.2| 224| 285
11{Na(mg/L) 150.0| 109.4| 118.3| 219.8| 190.0| 239.3| 214.3| 235.0| 221.7| 187.0| 142.7] 272.2| 290.2| 329.0| 285.0| 368.2| 205.0| 191.2| 153.9| 231.2| 332.9| 448.7| 323.1| 357.8
12|NH3-N (mg N/L) 4.38| 12.24| 10.98| 20.64| 15.58| 19.12| 11.22| 21.40| 26.10| 19.88| 20.94| 23.47| 24.15| 18.94| 13.57| 30.78| 24.70| 19.19| 16.55| 20.83| 26.32| 16.12| 34.15| 29.28
13[NO2+NO3 (mg N/L) 0.65| 1.68| 168 248 295 148| 269 194 0.12| 179 244| 340 2.68| 137 249 212 0.23] 235 169 434 295 174 238 249
14|NO2-N (mgN/L) 0.09] 0.12] 0.08| 0.02[ 0.02] 0.06/ 0.07| 0.07{ 0.03] 0.14] 0.02| 0.08 0.02] 0.05| 0.04| 0.07{ 0.01] 0.08/ 0.02] 0.10f 0.03] 0.07] 0.10] 0.06
15[NO3-N (mgN/L) 0.57| 156] 160 246 292| 142| 262| 1.87[ 0.09| 164 242| 332 2.66| 132| 245 205 0.21| 227 167| 424 292| 168| 229 243
16|P-Tot (mgP/L) 1.460| 0.774| 0.388| 0.154| 0.222| 0.166| 0.198| 0.228| 1.443| 2.645| 0.247| 0.200| 0.198| 0.185| 0.252| 0.290| 1.767| 0.780| 0.133| 0.270| 0.190| 0.247| 0.270| 0.257
17|Si02 (mg/L) 18.3| 26.2| 26.7| 43.0| 425 343| 44.1| 38.6| 23.6| 29.4| 369| 38.7| 36.1| 43.6| 44.3| 25.6| 223| 339 348| 39.9| 36.6] 545 455| 39.1
18|S04 (mg/L) 50.8| 52.4| 50.0/ 89.5 103.2| 80.7] 73.1| 86.0f 84.0] 820| 69.7| 112.0( 100.3] 93.0| 121.7| 128.8( 93.6| 78.7| 57.2| 119.3| 92.7| 116.3| 125.6/ 120.8
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 10.1 6.4 57 258 17.0| 188| 11.1| 174 137 11.8| 350 135 13.3| 258| 180 235/ 183| 11.3] 350K 24.0[ 250 180| 223| 233
2|DO (mg/L) 5.0 5.5 5.8 6.3 6.5 6.5 6.0 0.9 7.1 5.7 6.7 5.4 6.7 6.5 7.0 0.1 6.0 6.9 6.7 6.1 5.7 6.1 0.0 0.0
3|DO_SAT% (%) 66 74 79 86 90 89 78 12 83 70 81 64 80 79 84 1 80 92 89 84 79 84 0 0
TRACE & TOXIC
1|Al (mg/L) 0.06] 0.05] 0.06] 0.04 0.04] 0.05| 0.05/ 0.04[ 0.05] 0.04] 0.06/ 0.04[ 0.07|{ 0.05| 0.05/ 0.06f 0.03] 0.05| 0.07] 0.03[ 0.07| 0.06] 0.05] 0.05
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 120| 116| 113| 217 249| 323| 269 269 146| 148| 152\ 292 340| 393| 362| 408 187 122| 162| 270[ 440| 437 373| 465
2|HAR_Total (mgCaCO3/L) 182| 177| 175 288 351| 404| 341| 354 216| 227 210 379 423| 474 435 515 262| 203 239| 341 554| 558| 466/ 584
3|Na% (%) 57 49 51 62 53 55 47 57 68 63 58 60 59 59 58 60 62 65 57 58 56 63 60 57
4|RSC (-) 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0
5|SAR (-) 4.6 3.3 3.7 5.7 4.4 5.1 4.5 5.3 6.6 54 4.3 6.0 6.1 6.6 5.9 7.1 5.5 5.9 4.3 5.5 6.1 8.3 6.5 6.4
PESTICIDES
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44  Analysis

As may be seen, the quantum of data available for Derol Bridge site is too short to draw
any meaningful conclusions. Therefore, analysis of only one station | e Vautha has been
carried out in this year book. A summary of statistical analysis on 6 parameters for
Sabarmatibasin is given Table-9. Time series graphs with linear trend line are shown in
Annex-1V. Number of samples found unfit for designated best use of drinking water,
irrigation and support to aquatic life have also been determined and are given in the
section dealing with inferences.

Table—9: Summary of Statistical Analysisfor period from WY:2005 to WY:2013

Site Name & Code Site Name EC_GEN pH_GEN DO BOD3-27 NH3-N
010212013 Vautha
N
94 94 94 94 94

Average

1880.7 7.8 5.3 18.0 194
Median

1929.5 7.8 6.2 16.0 19.8

Standard Deviation

738.1 0.3 2.3 11.0 9.2
Minimum
303.0 6.5 0.0 2.0 0.5
Maximum
3436.0 8.4 8.0 58.0 375
CcvV
39.2 3.9 445 61.5 47.3
25th Percentile
1402.5 7.7 4.8 10.3 14.1
75th Percentile
2378.8 8.0 6.7 25.0 25.7
Linear Trend Line
Slope /year
86.89 0.045 -0.536 1.034 1.137
Intercept
1530 7.64 7.417 13.77 14.77
R2 value

0.072 0.113 0.273 0.046 0.080
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35 I nferences

The percentage of samples that were found to be beyond the tolerance limits prescribed for

adesignated best use of water for site Vauthain Sabarmati basin is as follows:

e Vautha

Table-10: Percentage of Samplesfound to be beyond the tolerance limits

S Charateristics / Parameter Class of Water as per Designated Best Use
No A D E

1 pH 0 0 0

2 Dissolved Oxygen 32.9 6.1 -

3 Bio-chemical Oxygen demand 98.9 - -

4 Ammonia (as free Nitrogen) - 96.8 -
5 Electrical Conductivity - - 28.7
6 Sodium Absorption Ratio - - 0

Time series plots for the above parameters for the sites in Sabarmati basin are given in
Annex-IV. There are two water quality monitoring stations of CWC in the basin.
However, data of one site viz Derol bridge could not be used owing to inadequate length
of the time series. Thus data of site Vautha has been analysed. only It is observed that all
the parameters show an increasing trend except DO whose decrease is also an indicator of
increasing pollution. Almost all the samples (98.9%) are found to be beyond the tolerance
limits as given in subsequent para of this report. This indicates a high level of water
pollution due to organic matter. It is also seen, as brought out in subsequent para on
percentage of samples found beyond tolerance limits, the river water appears to be highly
polluted as pointed out by the high values of ammoniacal nitrogen. Ammoniacal nitrogen
(NHs-N), is ameasure for the amount of ammonia, a toxic pollutant often found in landfill
leachate and in waste products, such as sewage, liquid manure and other liquid organic
waste products. There is also high level of dissolved solids as indicated by high percentage

failure of samplesto meet standards.
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5.0 Tapi Basin
51  Basin description

The Tapi is the second largest westward draining interstate river basin. Its basin map is
enclosed. It originates near Multai in Betul district at an elevation of 752 m above msl.
The total length of this west flowing river from its origin to its out- fall into gulf of
Cambay is 724 km. It drains an area of 65,145 sg.km, out of which nearly 80% lies in
Maharashtra, 15% in Madhya Pradesh and rest 5% in Gujarat .The Tapi basin is the
northern most basin of Deccan Plateau and is situated between latitudes 20°N to 22°N
approximately. The Satpura range forms its northern boundary and the Ajanta and Satmala
hills forms its southern extremity. Mahadeo hills form its eastern boundary and its outlet
into the Arabian sea is in the west. Bounded by three sides by the hill ranges, the river
Tapi, along with its tributaries flows more or less over the plains of Vidarbha, Khandesh
and Gujarat

The Tapi receives severa tributaries on both the banks. There are 14 major tributaries
having length more than 50 km. Out of which 4 tributaries viz. Vaki, Gomi, Arunavati and
Aner join on the right bank. Other 10 tributaries viz. Nesu, Amaravati, Buray, Panjhra,
Bori, Girna, Vaghur, Purna, Mona and Sipna drain on left bank of the main channel. The
drainage system on the left bank of Tapi is, therefore, more extensive as compared to the

right bank area

The Purna and Girna, two important left bank tributaries, together account for nearly 45%
of the total catchment area of the Tapi. The Purnais the principal tributary of the Tapi and
originates in Betul district near Gawilgarh hills of Satpurarange at an elevation of 900 m.
It traverses 274 km having catchments area of about 18929 sq km. The Girna, another
major tributary, rises in the hill ranges of Western Ghats at an elevation of 900 m. It
traverses a distance of about 260 km having a catchment area about 10061 sq km.

The average rainfall in the Tapi basin is 830 mm, Owing to topographical characteristics,
the climate is variable. The Purna Sub catchment in the upper half of the Tapi basin is one
of the hottest regionsin India

At present, there are 40 major and medium Irrigation schemes completed and 15 ongoing
schemes in the form of reservoirs or weirs in the Tapi catchment. The main projects on
main river are Kakrapar weir, Ukai Dam and Hathnur Dam. The upper Tapi Stage- 1l

project is under progress at Nawtha.
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5.2  Availability of W.Q. Data (in SWDES format)

There are three WQ monitoring stations or sites in this basin, out of which two stations are
on the main river and the one is located on tributary of Purna. The WQ stations and

availability of datais as given below:

Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed

1 | Burhanpur Tapi 2005-06 to 2012-13 86

2 | Gopalkheda Purna 2005-06 to 2012-13 45

3 | Sarangkheda Tapi 2005-06 to 2012-13 17

The detailed data are given in Section- 5.3.
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5.3 Water Quality Data

Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

: Tapi at Burhanpur

: Madhya Pradesh

: Tapi

: Tapi

: Tapi Div., Surat

© 8487 Sq. Km.

1 21°1712" N

Opening Date

: 16-06-1972

: 14-09-1972

1 23-12-1972

: 01-06-1977

HISTORY SHEET

Water Year

Code

District

Independent River

Sub Tributary

Local River

Sub-Division

Bank

Longitude

Closing Date

1 2012-2013

: 010217 002

Khandwa

: Tapi

: Tapi

: UTSD, Bhusawal

: Right

1 76°30'18" E



Station Name : Tapi at Burhanpur ( 01 02 17 002)

Local River : Tapi

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Tapi Div., Surat

Sub-Division : UTSD, Bhusawal

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 [ 01-04-2013 | 01-05-2013
PHYSICAL
1/Q (cumec) 0.000 137.0 1329 956.0 222.1 30.55 3.698 # 4.102 2.125 2.336 0.000 * 0.000
2|Colour_Cod (-) Light Brown| Light Brown| Light Brown| Light Brown Clear Clear Clear Clear Clear Clear
3|EC_FLD (umho/cm) 220 187 188 260 189 400
4|EC_GEN (pmho/cm) 250 280 257 300 400 480 420 592 545 520
5|Odour_Code (-) odour free[ odour free| odour freel odour free| odour free] odour free| odour free[ odour free[ odour free odour free
6[pH_FLD (pH units) 7.8 7.8 6.9 82 738 8.0
7[pH_GEN (pH units) 7.9 8.0 75 6.8 6.9 8.2 8.0 8.0 8.0 8.2
8|SS (mg/L) 92 85 100 98 130 152 135 190 163 170
9[TDS (mg/L) 150 190 200 197 260 312 273 383 349 340
10{Temp (deg C) 26.0 24.0 24.0 27.0 21.0 20.0 18.0 19.0 21.0 28.0
11|TS (mg/L) 292 275 300 295 390 464 573 512 510
12[Turb (NTU) 6.0 6.0 36.0 36.0 1.0 1.0 1.0 1.0 1.0
CHEMICAL P P
1[Alk-Phen (mgCaCO3/L) o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o 0.0
2|ALK-TOT (mgCaCO3/L) 95 105 80 90 90 60 86 91 102 95
3|Ca(mg/L) o 30 32 32 32 30 32 30 32 30] © 30
4|CI (mg/L) L 24.0 29.0 94.0 855 69.2 91.0 70.0 635 63.8 L 60.0
5|CO3 (mg/L) | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0
6[F (mg/L) N 0.18 0.16 0.30 0.18 0.30 0.18 0.16 0.18 0.16 N 0.18
7|HCO3 (mg/L) G 116 128 98 110 110 73 105 111 124 G 116
8|K (mg/L) 1.0 4.0 22.0 3.2 2.0 1.0 1.8 4.6 3.2 2.6
9[Mg (mg/L) c 7.0 6.6 6.0 6.8 7.2 6.8 74 6.8 7.2 c 76
10|Na (mg/L) 18.0 21.8 50.0 56.6 48.6 50.2 46.4 45.8 46.1 45.0
11{NH3-N (mg N/L) o 0.15 0.08 0.16 0.14 0.14 0.06 0.10 0.08 0.10 o 0.10
12|NO2+NO3 (mg N/L) N 0.12 0.20 0.28 0.26 0.26 0.25 N
13[NO2-N (mgN/L) D 0.02 0.05 0.12 0.06 0.12 0.05 D
14|NO3-N (mgN/L) | 0.10 0.15 0.16 0.20 0.14 0.20 0.18 0.14 | 0.17
15[{0-PO4-P (mg P/L) T 0.060 0.060 0.050 0.060 0.080 T
16|P-Tot (mgP/L) I 0.180 0.150 0.180 0.150 0.280 0.400 0.190 0.220 0.240 I 0.260
17[SI02 (mg/L) o 8.0 9.0 10.0 10.0 10.0 10.0 8.0 8.0 12.0 o 8.0
18|S04 (mg/L) N 5.8 7.6 12.0 15.6 18.0 12.2 10.8 19.4 10.0 N 12.0
BIOLOGICAL/BACTERIOLOGICAL
1/BOD3-27 (mg/L) 1.0 0.5 0.8 2.0 0.8 1.0 1.6 0.8 14 1.6
TRACE & TOXIC
1]Al (mg/L) 0.10 0.12 0.16 0.10 0.10 0.10 0.12 0.10 0.14
CHEMICAL INDICES
1[HAR Ca(mgCaCO3/L) 75 80 80 80 75 80 75 80 75 75
2|HAR Total (mgCaCO3/L) 104 108 105 108 105 108 106 108 105 107
3|Na% (%) 27 30 45 52 50 50 48 47 48 47
4|RSC (-) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5[SAR (-) 0.8 0.9 2.1 2.4 2.1 2.1 2.0 1.9 2.0 19
PESTICIDES
REMARKS

Monthly basis IWIN sample started from 01.07.2008 onwords and stopped w.e.f 31.03.2013
Note. : # Discarded and estimated discharge, * Estimated discharge
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Station Name : Burhanpur at Tapi (01 02 13 001)

Pesticides , Trace and Toxic element analysis

Division : Tapi

Division, Surat

Local River : Tapi Sub Divi. : UT Sub Div., Bhusawal
S. No. | Parameter ID Date of sampling
a Trace and Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Analysisdone |Analysisdoneby| Analysisdone | Analysisdone | Analysisdone |Analysis done| Analysis done
WQL-III Lab, WQL-III Lab, | WQL-III Lab, by WQL-I11 by WQL-I11 WQL-III Lab, by NRWQL, | NRWQL, New | by WQL-III by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- - - 0.0007 1.09 0.34 10.9 8.7
2|Cd Cadmium microgram/ |
- - 0.75 0.0638 0.097 0.11 0.33 0.23
3|Cr Chromium microgram/ |
- - 0 0 4.21 37.63 15.22 2.7
4|Cu Copper microgram/ |
- - - - 17.55 60.23 12.75 5.3
5|Hg Mercury microgram/ |
R - 0 - 0.5 - - 0.3
6[Ni Nickel microgram/ |
- - 9.35 0.00 P - P P 5.4 27.45 11.6 P
7|Pb Lead microgram/ | o o) o] o
- - 15.13 0.00 [e] 1.77 (o] o 8.7 59 1.7 (¢)
8|Zn Zinc microgram/ | L L L L
- - 22.82 R 4217 | 172.2 | I 88 517 4.30 I
b Pesticides microgram/ | | N N N N
\% G G G G
1|Aldrin Aldrin microgram/ | E 0,001
- - 0 X - - - -
2|Alpha- BHC Alpha- BHC microgram/ | R g g g g
- - 0.01 0.006 - - - -
3|BetaBHC BetaBHC microgram/ | D N N N N
- - - R - D - D D - - - D
4[Gama- BHC ~ [gammaBHC microgram/ | Y | | I I
(Benzene T T T T
HexaChloride) ) ) ) ) | ) | I ) ) ) I
- [¢] [¢] (¢] (e]
5|D- BHC D- BHC microgram/ | ) ) ) ) N ) N N ) ) ) N
6|DDT DDT microgram/ |
- - 0.01 0.0054 - - - -
7|Dieldrin Dieldrin microgram/ |
- - 0 0.0042 - - - -
8|Endos-| Endosulphan | microgram/ |
- - 0.01 0.0293 - - - -
9|Endos-I1 Endosulphan 11 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - Il Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013

Station Name : Tapi at Burhanpur ( 01 02 17 002)
Local River : Tapi

River Water Summary

Division : Tapi Div., Surat
Sub-Division : UTSD, Bhusawal

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1|Q (cumec) 365 8613 0.000 254.7
2|EC_FLD (pumho/cm) 6 400 187 241
3|EC_GEN (umho/cm) 10 592 250 404
4|pH_FLD (pH units) 6 8.2 6.9 7.8
5|pH_GEN (pH units) 10 8.2 6.8 7.8
6|SS (mg/L) 10 190 85 132
7|TDS (mg/L) 10 383 150 265
8|Temp (deg C) 10 28.0 18.0 22.8
9|TS(mg/L) 9 573 275 401
10{Turb (NTU) 9 36.0 1.0 9.9
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 10 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 10 105 60 89
3|Ca(mg/L) 10 32 30 31
4|Cl (mg/L) 10 94.0 24.0 65
5|CO3 (mg/L) 10 0.0 0.0 0
6|F (mg/L) 10 0.30 0.16 0.2
7|HCO3 (mg/L) 10 128 73 109
8|K (mg/L) 10 22.0 1.0 45
9|Mg (mg/L) 10 7.6 6.0 6.9
10[{Na (mg/L) 10 56.6 18.0 42.8
11|NH3-N (mg N/L) 10 0.16 0.06 0.11
12[NO2+NO3 (mg N/L) 6 0.28 0.12 0.23
13|NO2-N (mgN/L) 6 0.12 0.02 0.07
14|NO3-N (mgN/L) 9 0.20 0.10 0.16
15|0-PO4-P (mg P/L) 5 0.080 0.050 0.062
16|P-Tot (mgP/L) 10 0.400 0.150 0.225
17|Si02 (mg/L) 10 12.0 8.0 9.3
18|S04 (mg/L) 10 19.4 5.8 12.3
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 10 2.0 0.5 12
TRACE & TOXIC
1[Al (mg/L) 9 0.16 0.10 0.12
CHEMICAL INDICES
1|HAR_Ca(mgCaCQO3/L) 10 80 75 78
2|HAR Total (mgCaCO3/L) 10 108 104 106
3|Na% (%) 10 52 27 44
4|RSC (-) 10 0.0 0.0 0
5|SAR (-) 10 2.4 0.8 1.8
PESTICIDES
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Station Name :

Tapi at Burhanpur ( 01 02 17 002)

Water Quality Seasonal Average for the period: 2005-2013

Division : Tapi Div., Surat

Local River : Tapi River Water Sub-Division : UTSD, Bhusawal
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008]2008-2009| 2009-2010[ 2010-2011| 2011-2012|2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 1139| 611.0| 371.4| 79.94| 93.12| 340.6| 358.6| 528.7| 6.669| 7.334| 6.985| 4.434| 10.48| 13.32| 5.642| 10.12| 0.705| 0.403| 3.938| 1.513| 4.834| 0.000| 0.000| 0.779
2|EC_FLD (umho/cm) 866| 221| 225 290| 420| 291| 214 895| 373| 424 391| 305| 370 294 463| 526 247 132
3|EC_GEN (umho/cm) 588| 392 363| 424| 414] 667 322 272 379 776 568 499| 378] 403| 498 473| 951] 623| 617 593| 520 533
4|pH_FLD (pH units) 7.0 8.0 8.0 8.0 8.1 8.2 75 75 7.0 7.6 7.3 7.8 8.0 7.0 8.1 7.9 8.0 8.7 8.0
5|pH_GEN (pH units) 8.6 7.9 8.0 7.4 7.6 8.3 7.5 7.6 8.5 8.1 8.1 7.5 7.5 8.3 7.0 7.8 8.1 8.7 7.8 8.0 8.2 8.1
6|SS (mg/L) 74 93| 134] 141| 150( 213| 108 94 74| 175| 175| 152 121| 168| 177| 152 116| 204| 195 202 166 167
7|TDS (mg/L) 423 303| 246| 276| 274 461| 205| 184 266 575 371 319| 234/ 303|] 338| 307| 763 502 407| 410/ 350 345
8| Temp (deg C) 285| 26.9| 27.9| 192 27.8| 27.4| 295 253 225 249| 240 188 21.0| 248| 223| 195 26.8| 26.7| 21.7| 26.3| 247 24.5
9|TS (mg/L) 674 313 291 470 514 476 511
10| Turb (NTU) 3.6 9.0 10.2 43| 144 10.8| 125/ 21.0 1.0 1.0 1.0 2.0 1.0 1.0 1.3 1.0 1.0 1.3 1.0 17 1.3 1.0
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 4.5 1.0 1.0 0.0 0.0 3.0 0.0 0.0 5.0 12 1.2 0.0 0.0 12 0.0 0.0 1.7 3.3 17 3.3 17 0.0
2|ALK-TOT (mgCaCO3/L) 251| 106 118| 102| 114| 117 78 92| 220| 148 122 107 95| 127 87 82| 233 132| 127 114| 107 98
3|Ca(mg/L) 37 33 31 33 33 33 32 32 32 41 33 33 32 34 35 31 35 35 33 35 33 30
4|Cl (mg/L) 80.1| 46.7| 385| 422 789| 105.7| 629| 581 31.8] 87.3] 80.0] 817 524| 128.8| 83.7| 73.4| 130.5| 584| 77.9] 94.0[ 115.7 61.9
5|CO3 (mg/L) 54 1.2 1.2 0.0 0.0 3.6 0.0 0.0 6.0 1.5 15 0.0 0.0 1.5 0.0 0.0 2.0 4.0 2.0 4.0 20| p P 0.0
6|F (mg/L) 0.26] 0.19] 0.19| 0.15[ 0.22] 0.19| 0.16| 0.21f 0.23] 0.05] 005/ 0.28/ 0.27{ 0.18] 0.23] 0.21| 0.22] 0.05] 005 035 0.35 © o 0.17
7|HCO3 (mg/L) 205| 127| 142 124 139| 135 95| 113| 256| 178 146/ 130| 116| 152 107 100| 280 153| 151 131| 126 (3 ? 120
8|K (mg/L) 0.9 9.1 0.7 6.2 8.9 6.9 7.6 0.9 6.5 2.0 35| 16.7| 10.3 2.3 0.3 3.8 0.8 2.7 7.7 1 2.9
9|Mg (mg/L) 9.3 8.0 74 72| 10.1 8.4 6.9 6.6 71| 11.0 85| 10.0 7.8 9.5 7.3 7.1 107 113 71| 117 107 2 2 7.4
10|Na (mg/L) 34.7( 26.7| 29.7] 51.3| 73.8] 355| 36.6 66.6| 58.4| 50.7| 36.9| 87.1| 515| 47.8| 239.4| 44.4| 57.7| 585| 784 455
11{NH3-N (mg N/L) 0.14| 0.15| 0.08| 0.10f 0.14| 0.15| 0.12| 0.13| 0.9 0.06/ 0.06] 0.19| 0.4/ 0.12] 006] 0.09| 0.20[ 0.05] 0.06] 0.24| 0.21| c c 0.10
12|NO2+NO3 (mg N/L) 0.58| 0.06] 0.25/ 0.20f 0.27] 0.29| 026/ 0.21f 046/ 0.01] 006/ 0.31f 0.29] 0.27] 0.22| 0.25( 0.53] 0.03] 0.09] 043 0.39 E CN>
13|NO2-N (mgN/L) 0.05| 0.01] 0.02| 0.02[ 0.05] 0.05| 0.05/] 0.06/ 0.05] 0.00] 0.00] 0.04| 0.04] 0.06] 0.06/] 0.08 0.04] 0.00] 0.01] 0.04| 0.04| b D
14|NO3-N (mgN/L) 0.52| 0.05| 0.23] 0.8 0.23] 023 0.21| 015/ 041] 001 0.06] 0.26| 0.25/ 0.21| 0.16| 0.17| 050/ 0.03] 0.08 0.38] 035/ ! ! 0.16
15|0-PO4-P (mg P/L) 0.090| 0.072| 0.057 0.075| 0.067| 0.070 T T 0.000
16|P-Tot (mgP/L) 0.322| 0.206| 0.245( 0.360| 0.292| 0.280| 0.360( 0.165| 0.180| 0.293| 0.621| 0.305| 0.250| 0.230| 0.333| 0.273| 1.149| 0.067| 0.067| 0.353| 0.340| o o 0.250
17[Si02 (mg/L) 26.9| 235| 252 247 245| 215| 182 93| 175| 17.7| 245] 205 151 20.7| 10.0 90| 185| 201| 233| 256 148 N N 10.0
18|S04 (mg/L) 27.6| 155 7.0 123 16.9 89| 152 10.3| 244| 347 110[ 192| 169| 11.0/ 155/ 15.1| 30.8| 238 6.3] 218/ 208 11.0
BIOLOGICAL/BACTERIOLOGICAL
1/|BOD3-27 (mg/L) 11.2 15 3.3 11 1.1 9.3 1.6 11 1.0 1.8 0.6 0.7 0.4 0.6 24 1.1 3.8 5.9 2.9 15 2.5 15
2|DO (mg/L) 7.2 7.3 7.2 5.5 6.0
3|DO_SAT% (%) 92 87 79 64 70
TRACE & TOXIC
1|Al (mg/L) 0.10| 0.10] 0.08/ 0.08( 0.11] 0.12| 0.10] 0.12[ 0.04] 0.02] 0.06| 0.11f 0.04] 0.09] 0.08] 0.11f 0.06] 0.07] 0.05] 0.14( 0.09 0.12
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 91 82 77 83 83 83 80 79 80| 102 83 82 80 84 87 78 87 87 81 86 83 75
2|HAR_Total (mgCaCO3/L) 130| 116| 108 113 125| 118| 109 106 110| 148| 119 123 113| 124| 117| 107 131 134| 111| 135 127 106
3|Na% (%) 25 31 34 43 42 38 39 39 50 43 40 56 46 49 78 39 53 47 55 48
4|RSC (-) 2.4 0.1 0.2 0.1 0.1 0.0 0.0 0.0 2.2 0.1 0.1 0.0 0.0 0.3 0.0 0.0 2.0 0.0 0.3 0.0 0.0 0.0
5[SAR (-) 1.3 11 1.2 2.0 3.0 15 15 2.1 2.3 2.0 15 34 2.1 2.0 8.7 1.6 24 2.2 31 1.9
PESTICIDES
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Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

Water Year
: Purna at Gopalkheda Code
: Maharashtra District
: Tapi Independent River
. Purna Sub Tributary
Loca River
. Surat Sub-Division
: 9500 Sg. Km. Bank
: 20°52'35" N Longitude
Opening Date Closing Date
. 17-02-1977
. 17-02-1977
: 30-07-1979
: 01-08-1979

62

1 2012-2013

: 0102 17 004

Akola

. Tapi

. Purna

: UTSD, Bhusawal

. Left

1 76°59'14" E



Station Name : Purna at Gopalkheda ( 01 02 17 004)
Local River : Purna

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Surat

Sub-Division : Bhusawal

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1/Q (cumec) 0.000 0.490 * 105.2 506.2 43.75 6.741 0.000 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Brown Light Brown
3|EC_GEN (umho/cm) 330 340
4|Odour_Code (-) odour free odour free
5|pH_GEN (pH units) 8.0 7.0
6[SS (mg/L) 128 100
7|TDS (mg/L) 220 200
8| Temp (deg C) 17.0 20.0
9[TS (mg/L) 348 300
10[Turb (NTU) 2.0 19.0
CHEMICAL
1|ATk-Phen (mgCaCO3/L) 0.0 0.0
2[ALK-TOT (mgCacO3IL) P P 100 55 P P P P P P
3[Ca (mglL) O O 30 30 O O O O O O
4|CT (mg/L) o o 60.4 150.0 o © © o o o
5[CO3 (mg/L) L L 0.0 0.0 L L L L L L
6|F (mg/L) I [ 0.30 0.25 I [ I I [ I
7|HCO3 (mg/L) N N 122 67 N N N N N N
8|K (mg/L) G G 3.6 4.2 G G G G G G
9[Mg (mg/L) 5.6 S 7.2 S
10|Na (mg/L) 42.0 88.4
T1[NH3-N (mg N/L) c c 014 N 010 N c c c c c c
12[NO2+NO3 (mg N/L) o O 0.12 R 0.20 R o o O o o o
13[NO2-N (mgN/L) N N 0.02 0.05 N N N N N N
14[NO3-N (mgN/L) D D 0.10 0.15 D D D D D D
15[0-PO4-P (mg P/L) I | 0.080 0.060 | | | | | |
16[P-Tot (mgP/L) T T 0.260 0.160 T T T T T T
17 SiOZ((mgg//L)) | | 10.0 8.0 | | | | | |
18|S04 (mg/L 4.0 26.0
BIOLOGICAL/BACTERIOLOGICAL © © © © © © © ©
1[BOD3-27 (mg/L) N N 06 07 N N N N N N
TRACE & TOXIC
1]Al (mg/L) 0.08 0.10
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 75 75
2[HAR Tota (mgCaCO3/L) 98 105
3[Na% (%) 47 64
4|RSC (-) 0.0 0.0
5[SAR (5) 18 3.8
PESTICIDES
REMARKS

Monthly basis IWIN sample started from 01.07.2008 onwords and stopped w.e.f 31.03.2013

Note. : * Estimated discharge
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Station Name : Purna at Gopalkheda ( 01 02 17 004 )

Pesticides , Trace and Toxic element analysis

Division : Tapi Division, Surat

Local River : Purna Sub Divi. : UT Sub Div., Bhusawal
S. No. | Parameter ID Date of sampling
a Trace and Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Analysisdone |Analysisdoneby| Analysisdone | Analysisdone | Analysisdone |Analysis done| Analysis done
WQL-III Lab, WQL-III Lab, | WQL-III Lab, by WQL-I11 by WQL-I11 WQL-III Lab, by NRWQL, | NRWQL, New | by WQL-III by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- - - - 0.2726 1.09 0.80 10.6
2|Cd Cadmium microgram/ |
- - 151 3.59 0.0000 0.062 0.170 0.15
3|Cr Chromium microgram/ |
- - 0 0 0 7.42 17.77 13.36,
4|Cu Copper microgram/ |
R - - - - 28.54 36.14 10.77,
5|Hg Mercury microgram/ |
- - 0 0 - 0.47 - -
6[Ni Nickel microgram/ |
- - 18.28 11.59 1.04 P - P P 2.30 20.17 P P
7|Pb Lead microgram/ | o o) o o o]
- - 28.28 68.42 0.00 o 2.88 (e] O 6.03 3.8 o O
8|Zn Zinc microgram/ | L L L L L
- - 33.95 3147 9.16 | 23.29 | | 26.00 14.7 | |
b Pesticides microgram/ | N N N N N
G G G G G
1|Aldrin Aldrin microgram/ |
. . 0 0 0 c . c C . . c c
2|Alpha- BHC Alpha- BHC microgram/ | o o o o o
- - 0.04 0 0 - - -
3|BetaBHC BetaBHC microgram/ | N N N N N
- - - - - D - D D - - D D
4[Gama- BHC ~ [gammaBHC microgram/ | | | I I I
(Benzene T T T T T
HexaChloride) ) ) ) ) ) | ) | I ) ) I I
- [¢] [¢] o (e} (¢}
5|D- BHC D- BHC microgram/ | ) ) ) ) ) N ) N N ) ) N N
6|DDT DDT microgram/ |
- - 0.01 0.0004] 0.0022 - - -
7|Dieldrin Dieldrin microgram/ |
- - 0 0 0 - - -
8|Endos-| Endosulphan | microgram/ |
- - 0.02 0 0.1182 - - -
9|Endos-I1 Endosulphan 11 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - Il Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Purna at Gopalkheda ( 01 02 17 004)

Division : Surat

Local River : Purna Sub-Division : Bhusawal
River Water Summary
Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1]|Q (cumec) 365 2515 0 43.1
2|EC_GEN (pmho/cm) 2 340 330 335
3|pH_GEN (pH units) 2 8.0 7.0 7.5
4SS (mg/L) 2 128 100 114
5|TDS (mg/L) 2 220 200 210
6|Temp (deg C) 2 20.0 17.0 18.5
7|TS (mg/L) 2 348 300 324
8|Turb (NTU) 2 19.0 2.0 10.5
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 2 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 2 100 55 77
3|Ca(mg/L) 2 30 30 30
4|Cl (mg/L) 2 150.0 60.4 105.2
5|CO3 (mg/L) 2 0.0 0.0 0
6|F (mg/L) 2 0.30 0.25 0.28
7|HCO3 (mg/L) 2 122 67 95
8|K (mg/L) 2 4.2 3.6 39
9|Mg (mg/L) 2 7.2 5.6 6.4
10|Na (mg/L) 2 88.4 42.0 65.2
11|NH3-N (mg N/L) 2 0.14 0.10 0.12
12|NO2+NO3 (mg N/L) 2 0.20 0.12 0.16
13|NO2-N (mgN/L) 2 0.05 0.02 0.04
14|NO3-N (mgN/L) 2 0.15 0.10 0.13
15|0-PO4-P (mg P/L) 2 0.080 0.060 0.07
16|P-Tot (mgP/L) 2 0.260 0.160 0.21
17|Si02 (mg/L) 2 10.0 8.0 9
18|S04 (mg/L) 2 26.0 4.0 15
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 2 0.7 0.6 0.7
TRACE & TOXIC
1|Al (mg/L) 2 0.10 0.08 0.09
CHEMICAL INDICES
1|HAR_ Ca(mgCaCO3/L) 2 75 75 75
2|HAR_ Tota (mgCaCO3/L) 2 105 98 102
3|Na% (%) 2 64 47 55
4|RSC (-) 2 0.0 0.0 0
5|SAR (-) 2 3.8 1.8 2.8
PESTICIDES
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Station Name : Purna at Gopalkheda ( 01 02 17 004)

Water Quality Seasonal Average for the period: 2005-2013

Division : Surat

Local River : Purna River Water Sub-Division : Bhusawal
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008|2008-2009| 2009-2010[ 2010-2011{2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumex) 487.5| 37.74| 478.6| 9.465| 7.690| 282.0( 48.18| 158.6| 1.300| 3.979| 4.010| 2.517| 1.753| 3.125| 0.407| 1.685| 0.000 1.204 0.000| 0.000{ 0.000{ 0.000
2|EC_FLD (umho/cm) 492| 730 1644] 638 1105
3|EC_GEN (umho/cm) 556 281 554 1086| 639| 465/ 571 335 791] 987| 1364 2083| 833| 1084 645| 805 1198 2584| 1222
4]pH_FLD (pH units) 73] 81| 72 84| 81| 72 7.7
5|pH_GEN (pH units) 8.6 7.9 8.1 74 7.7 7.8 7.8 75 8.1 8.3 8.2 7.9 8.0 8.0 8.2 8.7 8.4 7.7 7.8
6|SS (mg/L) 75 98| 157| 243| 252 157 185| 114 77| 232 262| 488 242 401 79| 266| 318| 528 402
7|TDS (mg/L) 415| 190 377 736| 418| 316 369 210 634 709 833 1315| 504| 795 441 552| 804| 1811| 814
8| Temp (deg C) 26.3| 26.7| 27.0| 26.0f 27.0| 275| 27.3| 185 22.0| 246| 19.0/] 21.0f 17.4| 235 28.0] 31.2| 25.0] 28.0[ 28.0
9|TS (mg/L) 473| 554] 324 1196
10| Turb (NTU) 10.5 7.5 2.7 35 220 9.0 275| 105 1.0 1.0 1.8 1.3 0.6 1.0 2.0 1.0 1.0 2.0
CHEMICAL Pl P
1|Alk-Phen (mgCaCO3/L) 25 0.0 17 0.0 0.0 0.0 0.0 0.0 0.0 5.0 25 0.0 25 0.0 o o 0.0 5.0 5.0 0.0 0.0
2|ALK-TOT (mgCaCO3/L) 142| 137| 128 125 107 88 87 77 205 207 167| 161 o0 110 © o 180 159| 153| 184 100
3|Ca(mg/L) 33] 32| 34 35| 34 32 36 30] 32 36| 36 34| 32 35 L L 32| 32| 35 38 34 P P P
4|Cl (mg/L) 127.7] 167 82.3| 144.8] 1135 86.0] 1352 105.2| 141.1| 168.3] 150.6] 370.7| 171.3| 234.6| ! I 04.7| 143.4] 167.0] 460.0] 2503 © o o
5/CO3 (mglL) 30] 00| 20/ 00/ 00 oo 0ol 00 o0 60 30 00 30 o0 N N 00| 60/ 60/ 00 00 O o 0
6|F (mg/L) 023 013] 023] 013] 017] 016] 013] 028] 005] 007] 005 024] 0.16] 021] G G 0.05] 005 007] 028 024 L L L
7|HCO3 (mg/L) 167| 126| 152| 152| 130[ 107 106] 95| 250 240 198 197 104 134 219| 182| 175] 224 122| | I I
8|K (mg/L) 1.1 5.4 1.8 6.1 3.8 148 3.9 3.4 7.3 55 58| 109 C Cc 4.4 2.2 8.3 6.3 N N N
9|Mg (mg/L) 9.1 8.7 7.8 8.9 107 8.3 8.1 6.4 83| 124 8.9 9.5 7.8 89| O 0 6.8 7.8 87| 12.7| 102| G G G
10|{Na (mg/L) 12.1| 574 988| 73.7] 51.4| 77.7| 652 128.0| 114.0| 240.8| 108.3| 147.4| N N 106.9 128.8| 286.0| 165.0
11{NH3-N (mg N/L) 0.14| 0.61| 0.05| 0.14| 0.16| 0.09] 0.08/ 0.12| 0.05| 005/ 0.08] 0.13| 0.09] 0.08f D D 0.05| 0.05] 0.08| 0.20] 0.19| C C C
12|NO2+NO3 (mg N/L) 0.47| 0.04] 0.10| 0.29] 0.31| 030/ 0.25| 0.16/ 0.03] 0.01f 0.08] 0.23| 0.24] 026 | | 0.07] 0.04] 0.21| 052| 034 O (e} (6]
13|NO2-N (mgN/L) 0.03] 0.00] 0.03| 0.04f 0.05| 0.11] 0.05/ 0.04| 0.00f 0.00] 0.00] 0.04 0.05( 0.04| T T 0.00| 0.01] 0.03| 0.02[ 0.04f N N N
14|NO3-N (mgN/L) 0.44| 0.04] 008/ 0.26[ 0.27{ 0.19] 020/ 0.13[ 0.03] 0.01] 0.08/ 0.19( 0.19] 0.23| | | 0.07| 0.03] 0.18] 0.50( 0.30] D D D
15|0-PO4-P (mg P/L) 0.080] 0.055| 0.070 0070, o | o [ [ [
16|P-Tot (mgP/L) 0.569| 0.474| 0.087( 0.267| 0.253| 0.170| 0.380( 0.210| 0.070| 0.045| 0.233| 0.395| 0.215| 0.180| N N 0.120| 0.040| 0.080( 0.420| 0.300| T T T
17|SiO2 (mg/L) 242 21.4| 233| 27.3| 249 147| 194 9.0 184| 218 27.4| 25.2| 16.3| 10.0 224 224 269| 25.8| 157 | | |
18{S04 (mg/L) 9.0/ 141 51| 26.5| 19.2 41| 125| 150 222 16.0/ 30.1] 180| 165 6.8 / / 13.7 8.7 20.3] 205| 245/ O e} 0
BIOLOGICAL/BACTERIOLOGICAL N N N
1|BOD3-27 (mg/L) 14 0.4 2.9 7.7 1.8 0.8 1.6 0.7 4.0 6.5 7.0 9.3 1.3 55/ s S 0.6 2.0 6.0 50 115
2|DO (mg/L) 77| 77 77| 66 N N 59
3|DO_SAT% (%) o5 o7 9| 65 R R 75
TRACE & TOXIC
1|Al (mg/L) 0.09] 0.08/ 0.06/ 0.10f 0.07f 0.15| 0.14] 0.09| 0.04] 0.05| 0.08] 0.07 0.05( 0.11 0.06] 0.06] 0.04] 0.04f 0.10
CHEMICAL INDICES
1|HAR Ca(mgCaCO3/L) 81 80 84 88 84 80 89 75 80 90 90 85 80 86 80 80 88 95 85
2|HAR_Total (mgCaCO3/L) 119 117 116 125 129 114 123 102 115 142 127 124 113 124 108 113 124 148 127
3|Na% (%) 18 50 54 53 34 55 55 66 65 79 65 70 66 69 80 73
4|RSC (-) 0.5 0.0 0.3 0.2 0.0 0.0 0.0 0.0 1.8 1.3 0.8 0.8 0.0 0.4 14 0.9 0.6 0.7 0.0
5|SAR (-) 0.5 2.3 3.7 2.8 2.0 31 2.8 4.7 4.4 9.4 4.4 5.8 4.4 5.0 10.3 6.4
PESTICIDES
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Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

Tapi at Sarangkheda

Maharashtra

Tapi

Surat

58400 Sq. Km.

21°25'55" N

Opening Date

29-07-1976

19-10-1977

13-07-1984

01-01-1980

Water Year

Code

District

Independent River

Sub Tributary

Local River

Sub-Division

Bank

Longitude

Closing Date

1 2012-2013

: 010217015

Nandurbar

: Tapi

: Tapi

: Dhule

: Right

1 74°3137" E



Station Name : Tapi at Sarangkheda ( 01 02 17 015)

Local River :

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Surat
Sub-Division : Dhule

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 [ 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 [ 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1{Q (cumec) 0.000 0.000 1217 1616 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Brown
3|EC_GEN (umho/cm) 320
4|Odour_Code (-) odour free|
5|pH_FLD (pH units) 7.2
6|pH_GEN (pH units) 8.2
7|SS (mg/L) 98
8|TDS (mg/L) 210
9|Temp (deg C) 22.0
10{TS (mg/L) 308
11{Turb (NTU) 8.0
CHEMICAL
1[{Alk-Phen (mgCaCO3/L) 0.0
2|ALK-TOT (mgCaCO3/L) 95
3|Ca(mg/L) P P 32 P P P P P P P P
4|CI (mg/L) o o 68.8 o] o o o o] o o] o
5/CO3 (mg/L) o o 0.0 o o O o o o (e} (e}
oI (g R R = A
7[HCO3 (mg/L) N N 116 N N N N N N N N
8|K (mg/L) G G 3.2 G G G G G G G G
9|Mg (mg/L) 6.0 s
10[{Na (mg/L) c c 45.0 N c c c c c c c c
11{NH3-N (mg N/L) o o 0.12 R o o o o o o o o
12[NO2+NO3 (mg N/L) N N 0.16 N N N N N N N N
13[NO2-N (mgN/L) fl’ 'ID 0.04 'ID 'ID fl’ ? EI’ 'ID fl’ 'ID
14[NO3-N (mgN/L) 0.12
15]0-PO4-P (mg PIL) H H 0.050 ! i H ! i H H H
16|P-Tot (mgP/L) o e} 0.100 o) o) o) o) o) o) o e}
17{SiO2 (mg/L) N N 8.0 N N N N N N N N
18[S0O4 (mg/L) 7.0
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 0.8
TRACE & TOXIC
1[Al (mg/L) 0.10
CHEMICAL INDICES
1|HAR_Ca (mgCaCO3/L) 80
2|HAR_Total (mgCaCQO3/L) 105
3|Na% (%) 47
4|RSC (-) 0.0
5[SAR (-) 1.9
PESTICIDES
REMARKS

Monthly basis IWIN sample started from 01.07.2008 onwords and stopped w.e.f 31.03.2013
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Station Name : Tapi at Sarangkheda (01 02 17 015)

Local River : Tapi

Pesticides , Trace and Toxic element analysis

Division : Tapi Division, Surat

Sub Divi. : UT Sub Div., Dhule

S. No. | Parameter ID Date of sampling
a | Traceand Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdone by | Analysisdone |Analysisdone by|Analysisdone by| Analysisdone | Analysis done | Analysis done| Analysis done
WQL-IIl Lab, | WQL-IIl Lab, | WQL-III Lab, | by WQL-III by WQL-III | WQL-IIl Lab, | by NRWQL, | NRWQL, New | WQL-III Lab, | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- 1.00
2|Cd Cadmium microgram/ |
- 0.157
3|Cr Chromium microgram/ |
- 55
4|Cu Copper microgram/ |
- 23.38
5|Hg Mercury microgram/ |
- 0.54
6[Ni Nickel microgram/ |
P R P P P P R P P P P P P
7|Pb Lead microgram/ | o o o o o] o o o o o o
(0] - o (e} (0] o 4.74 (0] [¢] o (0] [¢] [¢]
8(Zn zZinc microgram/ | L L L L L L L L L L L
| - I I I I 32.29 I | I I | |
b Pesticides microgram/ | N N N N N N N N N N N
G G G G G G G G G G G
1|Aldrin Aldrin microgram/ |
- C = c C c c - c c c c C c
2|Alpha- BHC Alpha- BHC microgram/ | o ) o o o o ) o o o o o o
3|Beta-BHC Beta-BHC microgram/ | N N N N N N N N N N N
D R D D D D R D D D D D D
4|Gama- BHC ~ |gamma-BHC microgram/ | I I I | | | | I I | |
(Benzene T T T T T T T T T T T
HexaChloride) | | | | 1 1 1 | | 1 1
- o - o o] o o - o o o] o] o o
5|D- BHC D- BHC microgram/ | N ) N N N N ) N N N N N N
6|DDT DDT microgram/ |
7|Dieldrin Dieldrin microgram/ |
8|Endos-| Endosulphan | microgram/ |
9|Endos-11 Endosulphan 1 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Tapi at Sarangkheda ( 01 02 17 015)

Division : Surat

Local River : Sub-Division : Dhule
River Water Summary
Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1|Q (cumec) 365 10481 0.000 263.1
2|EC_GEN (umho/cm) 1 320 320 320
3|pH_FLD (pH units) 1 7.2 7.2 7.2
4|pH_GEN (pH units) 1 8.2 8.2 8.2
5|SS (mg/L) 1 98 98 98
6|TDS (mg/L) 1 210 210 210
7|Temp (deg C) 1 22.0 22.0 22
8|TS(mg/L) 1 308 308 308
9|Turb (NTU) 1 8.0 8.0 8
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 1 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 1 95 95 95
3|Ca(mg/L) 1 32 32 32
4|Cl (mg/L) 1 68.8 68.8 68.8
5|CO3 (mg/L) 1 0.0 0.0 0
6|F (mg/L) 1 0.14 0.14 0.14
7|HCO3 (mg/L) 1 116 116 116
8|K (mg/L) 1 3.2 3.2 3.2
9|Mg (mg/L) 1 6.0 6.0 6
10|Na(mg/L) 1 45.0 45.0 45
11|NH3-N (mg N/L) 1 0.12 0.12 0.12
12|NO2+NO3 (mg N/L) 1 0.16 0.16 0.16
13|NO2-N (mgN/L) 1 0.04 0.04 0.04
14|NO3-N (mgN/L) 1 0.12 0.12 0.12
15|0-PO4-P (mg P/L) 1 0.050 0.050 0.05
16|P-Tot (mgP/L) 1 0.100 0.100 0.1
17|SiO2 (mg/L) 1 8.0 8.0 8
18|S04 (mg/L) 1 7.0 7.0 7
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 1 0.8 0.8 0.8
TRACE & TOXIC
1[Al (mg/L) 1 0.10 0.10 0.1
CHEMICAL INDICES
1|HAR_Ca(mgCaCQO3/L) 1 80 80 80
2|HAR Tota (mgCaCO3/L) 1 105 105 105
3|Na% (%) 1 47 47 47
4|RSC (-) 1 0.0 0.0 0
5|SAR (-) 1 19 19 19
PESTICIDES
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Station Name :

Tapi at Sarangkheda ( 01 02 17 015)

Water Quality Seasonal Average for the period: 2005-2013

Division : Surat

Local River : River Water Sub-Division : Dhule
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008|2008-2009[2009-2010{2010-2011|2011-2012|2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1]Q (cumec) 178.9] 1552] 2676] 336.9] 270.0] 913.0] 420.5] 566.5] 1.685] 23.70] 10.96] 0.000] 0.000] 0.000] 0.000[ 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000[ 0.000
2|EC_FLD (umho/cm) 380 370] 188] 270 334
3[EC_GEN (umho/cm) 281] 287] 367] 362] 282] 318] 299] 320 391] 359 326
4|pH_FLD (pH units) 85/ 105 9.8 8.6 70 7.2 7.0
5[pH_GEN (pH units) 83 81] 83 79 76] 80 76| 82 86| 86 8.7
6/SS (mg/L) 66] 86| 110 146] 102 122] 90| 98 144] 109 98
7| TDS (mglL) 186] 192] 224] 237] 184] 215] 168] 210 265 222 229
8| Temp (deg C) 260 245] 265] 260 255 250] 230[ 220 220 17.0 25.0
9[TS (mglL) 337] 258] 308
10{Turb (NTU) 45| 80| 15| 20| 140 111] 160] 80 20/ 10
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 12] 00o] 12 17] oo] 00| 00 o0 50 50 5.0
2|ALK-TOT (mgCaCO3/L) 123] 93] 112 87 95| 112] 66] 95 115] 110 190
3[Ca(mg/L) 32| 31 32 32| 32 31 30 =32 32 32| P P P P P P 32| P P P P P P
4{cl (mg/L) 153| 14.4] 570 465 59.1] 55.6| 104.9] 688 223| s61| © o o o o o 69| O o o o 0 o
5/CO3 (mg/L) 15/ 00| 15 20 00/ 00| 00 00 60/ 60| © o o o o o 6.0/ O o o o o o
6|F (mg/L) 057 015] 012] 0.10] 0.15] 009 0.08] 014 008 008 L L L L L L 008/ L L L L L L
7|HCO3 (mg/L) 146| 114| 134] 102| 116] 137 80| 116 128 122| | I | I | I 110| | | I I I I
8|K (mg/L) 06| 56| 07 37| 126 124 32 32| 56/ N N N N N N 35 N N N N N N
9[Mg (mglL) 78] 68 63] 68 83 83 58 60 89 78] G G G G G G 68 G G G G G G
10[Na (mg/L) 98] 36.6] 27.7] 388 36.0] 58.7] 450/ S 15.3] 40.7 4.0
11{NH3-N (mg N/L) 0.06] 041 007] 008] 008 005 006 012] N 0.07] 007] C C c c c C 007 C C C C C C
12[NO2+NO3 (mg N/L) 0.11] 006] 0.16] 0.14] 014 026] 012] 016] R 0.04] 016 O 0 o) o o) o 004 O o) o o) o) o)
13[NO2-N (mgN/L) 0.04] 000 004] 002 004] 008 002] 004 0.00] 006 N N N N N N 0.00] N N N N N N
14[NO3-N (mgN/L) 0.08] 006 013] 0.11] o010 018 0.10] 012 0.04] 010 D D D D D D 004 D D D D D D
15[0-PO4-P (mg PIL) 0.075| 0.090] 0.050 I I I I I I I I I I I I
16[P-Tot (mgP/L) 0.482| 0.125] 0.113] 0.360] 0.120] 0.095] 0.360] 0.100 0.080] 0.139] T T T T T T [0060] T T T T T T
17|Si02 (mg/L) 233] 233| 244] 217 219] 88| 203] 80 245 243| | I I I I I 14.4] | I I I I I
18[S04 (mg/L) 120 143] 41 113] 134 12] 100[ 70 163 29| o o 0 o 0 o 61 o o o o) 0 o
BIOLOGICAL/BACTERIOLOGICAL N N N N N N N N N N N N
1/BOD3-27 (mg/L) 09 o06] o8] 13 24 07 26] 08 30 16 1.4
2|DO (mg/L) 55| 6.8 105 1.6
3[DO _SAT% (%) 69] 83 129 17
TRACE & TOXIC
1[Al (mg/L) 0.10] 0.12] 0.08] 0.05] 006 006 005 0.10 0.12
CHEMICAL INDICES
1|HAR Ca(mgCaCO3/L) 80] 78] 8o 8] 8] 78] 75 80 80] 80 80
2|HAR Total (mgCaCO3/L) 112] 106] 106] 108] 114] 113] 99| 105 117] 113 108
3[Na% (%) 17| 41| 35| 41] 3] 53] 47 2| 43 7
4|RSC (1) 03] 00| o01] oo 00 02 o00] 00 00/ 00 0.0
5[SAR () 04| 15/ 12[ 16| 15 26 19 06| 17 0.2
PESTICIDES
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54  Analysis

It is seen that the period of availability of data for site Sarangkheda is too short for any
meaningful trend related inferences. Therefore, only two sites viz Burhanpur and
Gopalkheda are taken for further analysis. A summary of statistica analysis on 6
parameters for Tapi basin is given Table-12. Time series graphs with linear trend line are
shown in Annex-V. Number of samples found unfit for designated best use of drinking
water, irrigation and support to aguatic life have also been determined and are given in the
section dealing with inferences.

Table—12: Summary of Statistical Analysisfor period from WY :2005 to WY :2013

Site Name & Code Site Name EC_GEN pH_GEN DO BOD3-27 NH3-N
0102 17 002 Burhanpur

N 86 86 10 86 86
Average 499.9 7.9 6.7 2.7 0.1
Median 4235 8.0 7.1 1.0 0.1
Standard Deviation 308.1 0.6 21 7.0 0.1
Minimum 154.0 5.8 23 0.2 0.1
M aximum 1976.0 9.1 10.2 48.0 0.4
cv 61.6 7.4 30.7 2589 58.5
25th Percentile 312.8 7.6 57 0.5 0.1
75th Percentile 569.0 8.3 7.7 1.9 0.2
Linear Trend Line

Slope /year -24.63 0.089 -0.201 -0.433 -0.002
Intercept 590.1 8.26 7.32 4.286 0.134
R2 value 0.033 0.116 0.027 0.019 0.004
010217 004 Gopalkheda

N 45 45 9 45 45
Average 934.5 7.9 6.9 4.2 0.1
Median 805.0 8.0 6.8 2.0 0.1
Standard Deviation 674.9 0.6 0.8 55 0.2
Minimum 238.1 59 5.6 0.2 0.1
Maximum 3067.0 9.3 7.7 26.0 14
cv 72.2 7.6 115 129.7 144.1
25th Percentile 403.0 7.8 6.4 0.9 0.1
75th Percentile 1155.0 8.2 1.7 6.0 0.1
Linear Trend Line

Slope /year 17.84 -0.099 -1.002 0.014 -0.015
Intercept 875.5 8.27 11.13 4.163 0.189
R2 value 0.003 0.097 0.691 0.000 0.020
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55 I nferences

The percentage of samples that were found to be beyond the tolerance limits prescribed for

adesignated best use of water for sitesin Tapi basinis asfollows:

e Burhanpur

Table-13: Percentage of Samplesfound to be beyond the tolerance limits

S Charateristics / Parameter Class of Water as per Designated Best Use
No A D E

1 pH 12.8 12.8 11.6

2 Dissolved Oxygen 30 10 -

3 Bio-chemical Oxygen demand 22.1 - -

4 Ammonia (as free Nitrogen) - 0 -

5 Electrical Conductivity - - 0

6 Sodium Absorption Ratio - - 0

e Gopalkheda

Table-14: Percentage of Samples found to be beyond the tolerance limits

S Charateristics / Parameter Class of Water as per Designated Best Use
No A D E

1 pH 15.6 15.6 15.6

2 Dissolved Oxygen 111 0 -

3 Bio-chemical Oxygen demand 46.5 - -

4 Ammonia (as free Nitrogen) - 2.2 -

5 Electrical Conductivity - - 8.9

6 Sodium Absorption Ratio - - 0
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Time series plots for the above parameters for two sites in Tapi basin, viz Tapi a
Burhanpur on main stream Tapi and Purna at Gopalkheda on its tributary Purna, are given
in Annex-V. It may be seen that Purna at Gopalkheda appears to be more polluted than
Tapi at Burhanpur. It is observed that pH generally shows a decreasing trend at both the
sites. DO at Burhanpur does not show any trend but fluctuates while that at Gopalkhedais
marked by step decline over the years. Similarly, BOD vaues at burhanpur show
decreasing trend with occasional very high spikes, that at Gopalkheda shows an increasing
trend. It is also found that some samples on Puna have failed in Ammonia-nitrogen as
well. Purna also has greater amount of dissolved solids as revealed by higher percentage of
samples found to be beyond the tolerance limits. However a large number of samples at
Burhanpur have failed in DO and pH which is inconsistent with other findings mentioned
above.
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6.0 BanasBasn

6.1  Basin description

The Banas river rises near Pindwara village in Sirohi district of Rgjasthan at an elevation
of 372.5 m above mean sea level. Its basin map is enclosed. The total length of the river
from origin to its outfall into the little Rann of Kachchh It drains an area of 8,674 sq km
out of which nearly 38 % lies in Rgjasthan State and the remaining 62 % falls in Gujarat
state. The basin lies between the geographical co-ordinates of 71°15 to 73° 15" east
longitudes and 23° 30" to 24° 55' north latitudes. The river flows in a south — westerly
direction and empties into little Rann of Kachchh. It is bounded by Luni basin in the
north, Sarasvati basin in the south, Aravalli Hill ranges in the east and finally, Arabian Sea
in the west.

The number of principal tributaries, which contribute significantly, is seven. Sipu is the
only major tributary on the right bank. The other six tributaries namely Batria, Sukli,
Sewaran, Suket, Balaram and Khari drain into the main channel from left bank. Hence
draining system on the left bank of the Banas river is more extensive as compared to the

right bank area.

The average rainfall in the Banas basin is 921 mm. Owing to topographical
characteristics, the climate is variable. The Mount Abu is one of the coldest regionsand is
one of the famous hill stations of India.

The Dantiwada dam and Swaroopgan] dam are two main irrigation structures existing on
the main channel of Banas river. The earthen dam on river Sipu, atributary of Banas, is

another project, which is under progress.
6.2  Availability of W.Q. Data (in SWDES for mat)

There are three WQ monitoring stations at Abu Road and Kamalpur on main stream Banas

and Chitrasani on its tributary Balaram. Site-wise availability of datais asfollows:

Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed

1 | Abu Road Banas 2005-06 to 2012-13 15

2 | Kamalpur Banas 2005-06 to 2012-13 8

3 | Chitrasani Balaram 2005-06 to 2012-13 16

The detailed data are given in Section- 6.3.
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6.3 Water Quality Data
HISTORY SHEET

Water Year 1 2012-2013
Site : Banas at Abu Road Code : 0102 02 002
State : Rajasthan District Sirohi
Basin : WFR of Kach.-Saur. & Luni Independent River  : Banas
Tributary - Sub Tributary
Sub-Sub Tributary Loca River : Banas
Division : Mahi Division, Gandhinagar Sub-Division : B.L.Sub Divn,
Palanpur

Drainage Area 1 1600 Sg. Km. Bank : Right
Latitude 1 24°29'38" N Longitude 1 72°47'30" E

Opening Date Closing Date

Gauge 1 10-05-1978
Discharge : 01-06-1990
Sediment

Water Quality : 01-07-1988

Banas at Abu Road
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Station Name : Banas at Abu Road ( 01 02 02 002)
Local River : Banas

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : B.L.Sub Divn, Palanpur

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012| 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1|Q (cumec) 0.000 0.000 *0.220 5.637 8.808 1.543 0.160 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Light Brown
3|EC_GEN (pmho/cm) 733
4|Odour_Code (-) odour free
5|pH_GEN (pH units) 8.3
6[SS (mg/L) 44
7|TDS (mg/L) 470
8|Temp (deg C) 26.4
9Turb (NTU) 10
CHEMICAL
1[ATk-Phen (mgCaCO3/L) 0
2|ALK-TOT (mgCaCO3/L) P 196 P
3|Ca(mg/L) o) 71 o)
4|Cl (mg/L) b o 84 o P
5|CO3 (mg/L) o o - o 0 o - o o o o
6|F (mg/L) o N ,L N 0.88 N ' N 0 N N
7|Fe (mg/L) L c G c 0.2 c g c L c R c
8|HCO3 (mg/L) I E E 239 E E I E | E
9K (mg/L) N c 16 c N v
10[Mg (mg/L) G : o ' 12.6 ' o ! G ' E '
11|Na (mg/L) c N N N 56 N N N c N R N
12[NH3-N (mg N/L) o ) D 5 0.07 5 D ) o ) )
13[NO2+NO3 (mg N/L) N ! 474 l N
T4[NO2-N (mgN/L) b M T M 0.01 M i M b M D M
15/{NO3-N (mgN/L) I o (') o 4.73 o (') o I o 3 o
16[P-Tot (mgP/L) T N N N 0.11 N N N T N N
17[S102 (mg/L) | T / T 389 T ) T | T T
18[S04 (mg/L) g H H 133 H H o H H
BIOLOGICAL/BACTERIOLOGICAL S S N
1{BOD3-27 (mg/L) N 14 N
2|DO (mg/L) R 8.4 R
3[DO_SAT% (%) 104
TRACE & TOXIC
1|Al (mg/L) 0.05
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 176
2[HAR Tota (mgCaCO3/L) 229
3[Na% (%) 35
4|RSC () 0
5[SAR () 16
PESTICIDES

Note. : * Estimated discharge
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Station Name : Banas at Abu Road (01 02 02 002 )

Local River : Banas

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : BL Sub Div., Palanpur

Sl. | Parameter ID Parameter Name unit Date of sampling
No.
a Trace and
Toxic 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Anaysisdone | Analysisdone | Analysisdone | Analysisdone | Anaysisdone | Analysisdone | Analysisdone
by WQL-III | by WQL-11I | by WQL-III by WQL-II1 by WQL-I11 by WQL-I11 by NRWQL, | by NRWQL, | by WQL-lII by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | 0.58 9.68
2|Cd Cadmium microgram/ | 0.029 0.12
3|Cr Chromium microgram/ | 2.64 4.07|
4|Cu Copper microgram/ | 4.76 9.86
5|Hg Mercury microgram/ | 0.56 - b
6|Ni Nickel microgram/ | - 11.28 o o
N (0]
7|Pb Lead microgram/ | 1.440 1.030 C L
R R R R R R R R R E |
8|Zn Zinc microgram/ | | | | | | | 14.35 | | | 14.16) N
\% \% \% \Y \Y \Y \Y \Y \Y | G
b Pesticides microgram/ | E E E E E E E E E N
1|Aldrin Aldrin microgram/ | R R R R R R - R R R - 2 g
2|Alpha- BHC Alpha- BHC microgram/ | D D D D D D - D D D - N
R R R R R R R R R M D
3|BetaBHC Beta-BHC microgram/ | Y Y Y Y Y Y - Y Y Y - o |
gamma-BHC (Benzene N T
4|Gama- BHC HexaChloride) microgram/ | - - T |
H o
5/D- BHC D- BHC microgram/ | - - N
6|DDT DDT microgram/ | - -
7|Dieldrin Dieldrin microgram/ | - -
8|Endos-| Endosulphan | microgram/ | - -
9|Endos-I | Endosulphan |1 microgram/ | - -
10[|Endos-s Endosulphan s microgram/ | - -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Local River : Banas

Water Quality Summary for the period : 2012-2013
Station Name : Banas at Abu Road ( 01 02 02 002)

River Water Summary

Division : Mahi Division, Gandhinagar
Sub-Division : B.L.Sub Divn, Palanpur

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 3475 0.000 4,722
2|EC_GEN (umho/cm) 1 733 733 733
3|pH_GEN (pH units) 1 8.3 8.3 8.3
4|SS (mg/L) 1 44 44 44
5|TDS (mg/L) 1 470 470 470
6| Temp (deg C) 1 26.4 26.4 26.4
7|Turb (NTU) 1 10.0 10.0 10
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 1 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 1 196 196 196
3|Ca(mg/L) 1 71 71 71
4|Cl (mg/L) 1 84.0 84.0 84
5|CO3 (mg/L) 1 0.0 0.0 0
6|F (mg/L) 1 0.88 0.88 0.88
7|Fe (mg/L) 1 0.2 0.2 0.2
8|HCO3 (mg/L) 1 239 239 239
9K (mg/L) 1 1.6 1.6 1.6
10{Mg (mg/L) 1 12.6 12.6 12.6
11|Na(mg/L) 1 56.0 56.0 56
12|NH3-N (mg N/L) 1 0.07 0.07 0.07
13|NO2+NO3 (mg N/L) 1 474 4.74 4.74
14|NO2-N (mgN/L) 1 0.01 0.01 0.01
15|NO3-N (mgN/L) 1 473 473 473
16|P-Tot (mgP/L) 1 0.110 0.110 0.11
17|Si02 (mg/L) 1 38.9 38.9 38.9
18|S04 (mg/L) 1 13.3 13.3 13.3
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 1 14 14 14
2|DO (mg/L) 1 8.4 8.4 8.4
3|DO_SAT% (%) 1 104 104 104
TRACE & TOXIC
1[{Al (mg/L) 1 0.05 0.05 0.05
CHEMICAL INDICES
1{HAR_Ca(mgCaCO3/L) 1 176 176 176
2|HAR Total (mgCaCQO3/L) 1 229 229 229
3|Na% (%) 1 35 35 35
4|RSC (-) 1 0.0 0.0 0
5/SAR (-) 1 1.6 1.6 1.6
PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Banas at Abu Road ( 01 02 02 002) Division : Mahi Division, Gandhinagar
Local River : Banas River Water Sub-Division : B.L.Sub Divn, Palanpur
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008|2008-2009| 2009-2010[ 2010-2011| 2011-2012| 2012-2023] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1{Q (cumec) 19.96| 69.05| 3.965| 1.237| 0.000| 1.914| 7.048| 2.993| 0.000| 0.552| 0.158| 0.000| 0.000| 0.000| 0.795| 0.426| 0.000( 0.000| 0.000| 0.000| 0.000( 0.000| 0.000| 0.000
2|EC_GEN (umho/cm) 219| 462 734 721| 453] 425 513 733 1049 896
3|pH_GEN (pH units) 7.9 74 8.2 8.1 8.1 8.1 8.1 83| o 79! o o o) o 78| o o) o o) o o) o) fo) o
4|SS (mg/L) 46| 134 63 19 36 38 42 44 N 58 N N N N 4 N N N N N N N N N
5|TDS (mg/L) 152| 323| 488| 463| 286 260 329 470 C 645 C c c c 580 C c c c c c c c c
6| Temp (deg C) 257] 280 26.0] 255| 240] 290 200] 264| E E E E E 170 E E E E E E E E E
7|Turb (NTU) 6.7| 150.0 35| 44.0| 16.0 40| 155| 100 | 6.5 | | | | 17.0 | | | | | | | | |
CHEMICAL N NN NN Nl NN NN NN NN
1|ALK-TOT (mgCaCO3/L) 173| 182| 296 288 136| 120| 144 196 270 196
2|Ca(mg/L) 30 27 55 49 46 42 51 71 2 36 2 2 2 2 77| 2 2 2 2 2 2 2 2 2
3|Cl (mg/L) 20.7| 45.0| 820 81.0f 62.0| 50.0| 520 84.0 89.0 112.0
4|F (mg/lL) 0.24] 073] 086] 099 095 054 077 0.8 ’g 0.85 “é "3 ’g "3 1.02 "3 ’g “C") “c'; "C’)' “C") “C’; “(g "C’)'
5|Fe (mg/L) 00| ool o02[ o7[ o4 o0i[ o1l 02| | 00| N N N 02 | N N N N N N N N
6{HCO3 (mg/L) 106] 111 181 176] 166] 146 176] 239 . FT2:] [ I IS I JPT) et R B N e et e e
7|K (mg/L) 1.0 1.2 1.0 2.8 2.3 2.6 17 16| H 17| 4 H H H 271 H H H H H H H H H
8|Mg (mg/L) 5.1 6.6| 18.0[ 14.6| 10.7 6.8 9.7 126| / 10.2| 7/ / / / 15.6( / / / / / / / / /
9|Na(mg/L) 147] 340 490| 574 471] 351 358 56.0 69.0 86.1
10|NH3-N (mg N/L) 0.05 0.53[ 0.29] 0.22] 043| 0.07 b b b b o 0.25 b b b b b b b b b
11|NO2+NO3 (mg N/L) 0.14| 120 167 295| 216| 053] 328 474 o 0.47 o o o o 4.54 o o o o o o o o o
12[NO2-N (mgN/L) 005] 005| 0.03[ 005 009 002] 003 001 o [ 006 6 | 6 | 0 | 06 .92 6 | o | o]l ol ol ol ol ol o
13|NO3-N (mgN/L) 0.10| 1.16| 165/ 291 2.07| 051| 325 473| L 041 L L L L 452 L L L L L L L L L
14|P-Tot (mgP/L) 0.010| 0.040( 0.025| 0.045| 0.030| 0.040( 0.100|{ 0.110| I 0.045] | | 1 | 0.120| | | | | | | | | |
15|Si02 (mg/L) 11.0| 21.6| 324| 234| 205| 290 37.4| 389| N 259 N N N N 267 N N N N N N N N N
16(S04 (mg/L) 91| 84| 315 335 310 144 122[ 133] © 17.7| © G G G 448 © G G G G G G G G
BIOLOGICAL/BACTERIOLOGICAL c c c c c c c c c c c c c c
1/BOD3-27 (mg/L) o5 10 11| 10 19| 21| o5] 14| g 77 o |l o | o | o 7 5l ol ol ol ol ol ol ol o
2|DO (mg/L) 54 54 6.9 6.8 45 8.3 6.8 84| N 93| N N N N 82 N N N N N N N N N
3|DO_SAT% (%) 66 70 85 82 53| 108 83| 104 D D D D D 85| D D D D D D D D D
TRACE & TOXIC | | | | | | | | | | | | | |
1|Al (mg/L) 0.02] 006 006] 002] 003 005 004 005 T 0.03 T T T T 0.06 T T T T T T T T T
CHEMICAL INDICES o o o o o o o o o o o o o o
1[HAR_Ca(mgCaCO3/L) 76|  67] 136] 122| 116] 104] 126] 176 | 89| n NN N 192 v |« NN NN NN N
2|HAR_Total (mgCaCO3/L) 98 94| 211 183 161 133| 167 229| 132| / / / 257 / / / / / / / /
3|Na% (%) 24 34 34 40 39 36 32 35 53 42
4|RSC (-) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00| R 01| R R R R 00| R R R R R R R R R
5[SAR () 06 14| 15| 18 18] 13 12| 16 P 26| D b b D 23] P b D b = b D b b
PESTICIDES
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Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Qudity

HISTORY SHEET

: Banas at Kamalpur

: Gujarat

. WFR of Kach.-Saur. & Luni

: Mahi Division, Gandhinagar

© 6960 Sq. Km.

1 23°47'59" N

Opening Date

: 21-07-1971

: 25-07-1971

: 25-08-1973

: 01-06-1977

Water Year

Code

District

Independent River

Sub Tributary

Local River

Sub-Division

Bank

Longitude

Closing Date

82

: 2012-2013

: 0102 02 007

Banaskantha

: Banas

: Banas

: B.L.Sub Divn, Palanpur

: Right

1 71°4500" E



Station Name : Banas at Kamalpur ( 01 02 02 007)
Local River : Banas

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : B.L.Sub Divn, Palanpur

S.No

Parameters

01-06-2012

02-07-2012

01-08-2012

01-09-2012

01-10-2012

01-11-2012

01-12-2012

01-01-2013

01-02-2013

01-03-2013 | 01-04-2013 [ 01-05-2013

PHYSICAL

Q (cumec)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000 0.000 0.000

Colour_Cod (-)

EC_GEN (umho/cm)

Odour_Code (-)

pH_GEN (pH units)

SS(mg/lL)

TDS (mg/)

Temp (deg C)

O[N] B|W[N|

Turb (NTU)

CHEMICAL

Alk-Phen (mgCaCO3/L)

ALK-TOT (mgCaCO3/L)

Ca(mg/L)

CI (mg/L)

CO3 (mg/l)

F (mg/L)

Fe (mg/L)

HCO3 (mg/L)

O[N] B|W[N|

K (mg/L)

=
o

Mg (mg/L)

[EEN
[EEN

Na (mg/L)

[y
N

NH3-N (mg N/L)

=
w

NO2+NO3 (mg N/L)

[
N

NO2-N (mgN/L)

15

NO3-N (mgN/L)

16

P-Tot (mgP/L)

17

502 (mg/l)

18

S04 (mg/L)

BIOLOGICAL/BACTERIOLOGICAL

BOD3-27 (mg/L)

DO (mg/L)

DO _SAT% (%)

TRACE & TOXIC

Al (mg/L)

CHEMICAL INDICES

HAR_Ca (mgCaCQO3/L)

HAR_Total (mgCaCO3/L)

Na% (%)

RSC ()

QI H[WIN[-

SAR ()

PESTICIDES
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Station Name : Banas at Kamalpur ( 01 02 02 007 )

Local River : Banas

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : BL Sub Div., Palanpur

Sl Parameter ID Parameter Name unit Date of sampling
No.
a Trace and Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Analysisdone| Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysis done| Analysisdone | Analysisdone | Analysisdone | Analysis done
by WQL-III | by WQL-l1I by WQL-II1 by WQL-III | by WQL-lII | by WQL-IIl | by NRWQL, | by NRWQL, | by WQL-III | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | 0.66
2|Cd Cadmium microgram/ | 0
3|Cr Chromium microgram/ | 222
4|Cu Copper microgram/ | 4.74
5|Hg Mercury microgram/ | 0.56
6|Ni Nickel microgram/ | -
7|Pb Lead microgram/ | 0.87
. . R R R R R R R R R R R R
8|Zn Zinc microgram/ | | | | | | | 11.34] | | | | | |
b Pesticides microgram/ | M v M M M M M v M v M v
g E E E E E E E E E E E E
1|Aldrin Aldrin microgram/ | R R R R R R - R R R R R R
2|Alpha- BHC Alpha- BHC microgram/ | D D D D D D - D D D D D D
R R R R R R R R R R R R
3|BetaBHC Beta-BHC microgram/ | Y Y Y Y Y Y - Y Y Y Y Y Y
gamma-BHC (Benzene
4|Gama BHC HexaChloride) microgram/ | -
5|D- BHC D- BHC microgram/ | -
6|DDT DDT microgram/ | -
7|Dieldrin Dieldrin microgram/ | -
8|Endos-| Endosulphan | microgram/ | -
9|Endos-II Endosulphan 11 microgram/ | -
10|Endos-s Endosulphan s microgram/ | -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Datasheet for the period : 2012-2013 Division : Mahi Division, Gandhinagar
Station Name : Banas at Kamalpur ( 01 02 02 007) Sub-Division : B.L.Sub Divn, Palanpur
Local River : Banas River Water Analysis

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL

Q (cumec)

EC_GEN (umho/cm)
pH_GEN (pH units)

SS (mg/L)

TDS (mg/L)

Temp (deg C)

Turb (NTU)
CHEMICAL

Alk-Phen (mgCaCO3/L)
ALK-TOT (mgCaCO3/L)
Ca(mg/L)

Cl (mg/L)

CO3 (mg/L)

F (mg/L)

Fe (mg/L)

HCO3 (mg/L)

K (mg/L)

Mg (mg/L)

Na (mg/L)

12{NH3-N (mg N/L)
13|NO2+NO3 (mg N/L)
14{NO2-N (mgN/L)
15[NO3-N (mgN/L)
16|P-Tot (mgP/L)

17|SI02 (mg/L)

18|S04 (mg/L)
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L)

2|DO (mg/L)
3|DO_SAT% (%)

TRACE & TOXIC

1[Al (mg/L)

CHEMICAL INDICES
HAR_Ca(mgCaCO3/L)
HAR_Tota (mgCaCO3/L)
Na% (%)

RSC ()

SAR()

PESTICIDES

N[OOI |WIN]| -

OQION|O|A|D|[WIN|F-

=
o

|
[N
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Banas at Kamalpur ( 01 02 02 007) Division : Mahi Division, Gandhinagar
Local River : Banas River Water Sub-Division : B.L.Sub Divn, Palanpur
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008|2008-2009| 2009-2010[ 2010-2011| 2011-2012| 2012-2023] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1{Q (cumec) 8.748| 0.022| 0.000( 0.000| 1.763| 0.713| 8.345| 0.000| 0.000| 0.000| 0.000( 0.000| 3.146| 0.000| 0.000( 0.000 0.000| 0.000| 0.000( 0.000( 0.000| 0.000| 0.000| 0.000
2|EC_GEN (umho/cm) 160| 369 253 252 233 220
3|pH_GEN (pH units) 8.1 6.9 7.9 8.1 8.3 8.4
4]SS (mg/L) 42| 32| © o 26| 26| 28 o o o o 271 © o o o o o o o o
5[TDS (mg/L) 116] 264 o | w | 160 149 134 O I e I 7] A A I O I A A
6| Temp (deg C) 27.0] 28.0 E E 28.6| 284| 30.0 E E E E 19.1 E E E E E E E E E
7| Turb (NTU) 40| 210 250 17.0] 130 16.0
CHEMICAL | | | | | 1 1 | | 1 1 | | | |
1|Alk-Phen (mgCaCO3/L) 00 00| N N 00 29[ o00 N N N N 29| N N N N N N N N N
2|ALK-TOT (mgCaCO3/L) 161| 167 76 88 92 82
3[Ca(mg/L) o 2 % | ? o] 27 = 222 B 2| 2 N N R
4[cl (mg/L) 180] 24.0| M 300] 21.0[ 120| o M M M M 200| M o | wm iV M M M M M o
5|CO3 (mg/L) 0.0 00[ o o 0.0 35 00| N o o o o 35| o o N o ) o o o o o N
6|F (mg/L) 0.26] 0.61] N N 0.68| 0.50| 0.19| C N N N N 0.76] N N C N N N N N N N C
7|Fe (mg/L) 01] o00] T T 03] 03] 01| E T T T T 03| T T E T T T T T T T E
8[HCO3 (mg/L) o8] 102 '7 F/' o3| 100[ 112] '7 F/' '7 F/' 93 F/' */‘ | '7 '7 '7 F/' '7 F/' '7 |
9|K (mg/L) 10l 07 08 05 07 0.8
10{Mg (mg/L) 48] 83 58| 88 68| 49 N N
11|Na(mg/L) 10.0 180| P P 19.3| 154 84| 2 P P P P 135| P P 2 P P P P P P P 2
12|NH3-N (mg N/L) o) o] 0.17| 0.28| 0.14 o) o] o ] 0.12| © 9] o (9] 9 o o o o)
13|NO2+NO3 (mg N/L) 012| o021 © o 0.80| 101 110] M o o o o 120 © o M o o o o o o o M
14|NO2-N (mgN/L) 002 001 ﬁ 5 003 001] 003 3 ﬁ 5 lL % 0.01 ﬁ lL g ﬁ 5 f ﬁ ﬁ ﬁ ﬁ g
15|NO3-N (mgN/L) 010 020 | n LO77[ 099 107 + | v | N | N I~ 223 v I n Tl vl N N N N NN T
16|P-Tot (mgP/L) 0.010{ 0.020| ¢ G 0.050{ 0.050] 0.080] G G G G 0.060f g G H G G G G G G G H
17|Si02 (mg/L) 98| 183 261 253 344] 24.4 / /
18|S04 (mg/L) 7.4 99| C C 11.0f 11.8] 124 c C c C 127 C c c c c c c c c
BIOLOGICAL/BACTERIOLOGICAL 0 0 R 0 0 0 o o o R o o o o o o 0 R
1|BOD3-27 (mg/L) 05| 14 g g 07 o8] 22/ P g g [N) '; 0.3 g g D g g g g g g g D
2[DO (mg/L) 52 50| | | 65 60 90 : : | | 87| | | | , , | | | ,
3|DO_SAT% (%) 65 64| T T 83 771 119 T T T T 9| T T T T T T T T T
TRACE & TOXIC | 1 | 1 | 1 1 | | 1 | | | | |
1|Al (mg/L) 0.02| 0.01] © o 0.02| 0.03] 0.02 ] o o ] 0.03] © o o o) o o o o ]
CHEMICAL INDICES N N N N N N N N N N N N N N N
1|HAR Ca(mgCaCO3IL) 72| 6| ! / 72| e8] &0 ! / / / 8| ! / / / ! / / / !
2[HAR Total (mgCaCO3/L) 2 9| 5 | & 96| 105] 108 Rl r 1 r | & 102) 5 | g D U R e
3[Na% (%) 19 30| b D 30 24 14 D D D D 22| p D D D D D D D
4[SAR() 05| 08 09| 07] 03 0.6
PESTICIDES
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Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Qudity

HISTORY SHEET

: Balaram at Chitrasani

: Gujarat

. WFR of Kach.-Saur. & Luni

: Balaram

: Mahi Division, Gandhinagar

: 34559. Km.

: 24°1720" N

Opening Date

: 08-05-1978

: 01-06-1990

: 15-07-1988

Water Year

Code

District

Independent River

Sub Tributary

Local River

Sub-Division

Bank

Longitude

Closing Date

87

1 2012-2013

: 01 02 02 004

Banaskantha

: Banas

: Balaram

: B.L.Sub Divn, Palanpur

. Left

1 72°2954" E



Station Name : Balaram at Chitrasani ( 01 02 02 004)
Local River : Balaram

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : B.L.Sub Divn, Palanpur

S.NO Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHY SICAL
1|Q (cumec) 0.000 0.000 *0.767 *1.410 1.421 0.657 *0.250 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Clear
3|EC_GEN (pmho/cm) 505
4|Odour_Code (-) odour free
5|pH_GEN (pH units) 8.4
6[SS (mg/L) 56
7[TDS (mg/L) 318
8|Temp (deg C) 27
9[Turb (NTU) 7
CHEMICAL
1|ATk-Phen (mgCaCO3/L) 5.8
2[ALK-TOT (mgCaCO3/L) 167
3|Ca(mg/L) 55
4|Cl (mg/L) 52 b b
5|CO3 (mg/L) o o ! o o o o o o
6|F (mg/L) N N 0.97 N o N o N N
7|Fe (mg/L) R c R c 0.2 c L c L c R c
8{HCO3 (mg/L) | E | E 190 E I E I E | E
9K (mg/L) v v 11 N N v
10[Mg (mg/L) E ' E ' 10.7 ' G ' G ' E '
11[Na(mg/L) R N R N 37.2 N c N c N R N
12[NH3-N (mg N/L) ) ) 0.07 ) 5 ) 5 ) )
13[NO2+NO3 (mg N/L) 15 N N
14|NO2-N (mgN/L) D M D M 0.01 M D M D M D M
15|NO3-N (mgN/L) 5 o 5 o 1.49 o | o | o 5 o
16[P-Tot (mgP/L) N N 0.07 N T N T N N
17|S02 (mg/L) T T 38.0 T ' T ' T T
18[S04 (mg/L) H H 15.1 H o H o H H
BIOLOGICAL/BACTERIOLOGICAL N N
1|BOD3-27 (mg/L) 2.4
2|DO (mg/L) 9.1
3[DO_SAT% (%) 114
TRACE & TOXIC
1|Al (mg/L) 0.06
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 136
2[HAR Tota (mgCaCO3/L) 181
3[Na% (%) 31
4[RSC (-) 0
5[SAR (-) 12
PESTICIDES

Note. : * Estimated discharge
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Station Name: Balaram at Chitrasani ( 01 02 02 004 )

Local River : Balaram

Pesticides, Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : BL Sub Div., Palanpur

Sl. | Parameter ID Parameter Name unit Date of sampling
No.
a Traceand
Toxic 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Anaysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone
by WQL-11 by WQL-I1 by WQL-11 by WQL-11 by WQL-11 by WQL-I1 by NRWQL, | by NRWQL, | by WQL-lII by NRWQL, | by NRWQL, | by NRWQL, | by WQL-lII
Lab, Lab, Lab, Lab, Lab, Lab, New Delhi New Delhi Lab, New Delhi New Delhi New Delhi Lab, UGD,
UGD,Hyderaba| UGD,Hyderaba | UGD,Hyderaba | UGD,Hyderaba| UGD,Hyderaba | UGD,Hyderaba UGD,Hyderaba Hyderabad
1|As Arsenic microgram/ | 0.52 9.30
2|Cd Cadmium microgram/ | 0.043 0.13
3|Cr Chromium microgram/ | 717 4.22)
4|Cu Copper microgram/ | 7.81 10.37
5|Hg Mercury microgram/ | 0.46 - b
6|Ni Nickel microgram/ | - 3.67 o o
N (0]
7|Pb Lead microgram/ | 1.890 5.110 C L
R R R R R R R R R E |
8|Zn Zinc microgram/ | | | | | | | 8.10 | | | BDL N
\Y \Y \Y \% \% \Y \% \% \% | G
b Pesticides microgram/ | E E E E E E E E E N
R R R R R R R
1|Aldrin Aldrin microgram/ | R - R - 2 g
2|Alpha- BHC Alpha- BHC microgram/ | D D D D D D - D D D - N
R R R R R R R R R M D
3|BetaBHC Beta-BHC microgram/ | Y Y Y Y Y Y - Y Y Y - o |
gamma-BHC (Benzene N T
4|Gama- BHC HexaChloride) microgram/ | - - T |
H (o]
5/D- BHC D- BHC microgram/ | - - N
6|DDT DDT microgram/ | - -
7|Dieldrin Dieldrin microgram/ | - -
8|Endos-| Endosulphan | microgram/ | - -
9|Endos-I | Endosulphan |1 microgram/ | - -
10[|Endos-s Endosulphan s microgram/ | - -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Balaram at Chitrasani ( 01 02 02 004)

Division : Mahi Division, Gandhinagar

Local River : Balaram Sub-Division : B.L.Sub Divn, Palanpur
River Water Summary
Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1]|Q (cumec) 365 7.515 0.000 0.578
2|EC_GEN (pmho/cm) 1 505 505 505
3|pH_GEN (pH units) 1 8.4 8.4 8.4
4SS (mg/L) 1 56 56 56
5|TDS (mg/L) 1 318 318 318
6|Temp (deg C) 1 27.0 27.0 27
7|Turb (NTU) 1 4.0 4.0 4
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 1 58 58 58
2|ALK-TOT (mgCaCO3/L) 1 167 167 167
3|Ca(mg/L) 1 55 55 55
4|Cl (mg/L) 1 52.0 52.0 52
5|CO3 (mg/L) 1 7.0 7.0 7
6|F (mg/L) 1 0.97 0.97 0.97
7|Fe (mg/L) 1 0.2 0.2 0.2
8|HCO3 (mg/L) 1 190 190 190
9|K (mg/L) 1 1.1 1.1 1.1
10|Mg (mg/L) 1 10.7 10.7 10.7
11|Na (mg/L) 1 37.2 37.2 37.2
12|NH3-N (mg N/L) 1 0.07 0.07 0.07
13|NO2+NO3 (mg N/L) 1 1.50 1.50 15
14|NO2-N (mgN/L) 1 0.01 0.01 0.01
15|NO3-N (mgN/L) 1 1.49 1.49 1.49
16|P-Tot (mgP/L) 1 0.070 0.070 0.07
17|S102 (mg/L) 1 38.9 38.9 38.9
18|S04 (mg/L) 1 15.1 15.1 15.1
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 1 2.4 2.4 2.4
2|DO (mg/L) 1 9.1 9.1 9.1
3|DO_SAT% (%) 1 114 114 114
TRACE & TOXIC
1|Al (mg/L) 1 0.06 0.06 0.06
CHEMICAL INDICES
1|HAR_ Ca(mgCaCO3/L) 1 136 136 136
2|HAR Tota (mgCaCO3/L) 1 181 181 181
3|Na%o (%) 1 31 31 31
4|RSC (-) 1 0.0 0.0 0
5|SAR (-) 1 1.2 1.2 1.2
PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Balaram at Chitrasani ( 01 02 02 004) Division : Mahi Division, Gandhinagar
Local River : Balaram River Water Sub-Division : B.L.Sub Divn, Palanpur
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011{ 2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1{Q (cumec) 2.026| 4.150| 2.160( 0.110| 0.226| 1.532| 2.028| 0.720| 0.000| 0.086| 0.000( 0.000| 0.000| 0.000| 0.000( 0.227| 0.000| 0.000| 0.000( 0.000( 0.000| 0.000| 0.000| 0.000
2|EC_GEN (umho/cm) 241 610f 522 736| 567| 410 466( 505 702
3|pH_GEN (pH units) 70| 73] 84| 79| 81 81| 82| 84 8.3
4[SS (mg/L) 41] 36| 52| 17 18] 48] 69 6| o 59| o o o o o o o o o o o o o o
5|TDS (mg/L) 165| 380 317] 465 368] 254 296 318| N 427 N N N N N N N N N N N N N N
6| Temp (deg C) 253| 270 285 272| 26.8| 27.1| 275/ 270 C 185| C c c c c c c C c c c c c c
7| Turb (NTU) 50 100 75| 15 10| 395/ 60 40 E 95| E E E E E E E E E E E E E E
CHEMICAL I I I I I I I I I I I I I I I
1[Alk-Phen (mgCaCO3/L) 00 00 37[ 00 00 00 00 58 F752 ST N ARV ARV IRV IRV [ IR ANV IRVEN VIR VR RN N
2|ALK-TOT (mgCaCO3/L) 164| 233| 251| 304 156| 114| 144| 167 241
3|Ca(mg/L) 29 31 39 52 30 34 49 55| 2 33| 2 2 2 2 2 2 2 2 2 2 2 2 2 2
4|Cl (mg/L) 20.0| 68.0] 61.0/] 80.0f 76.0] 47.0] 49.0] 52.0 69.0
5/co3 (mg/L) 00 00| 45 00| 00| o0 o00f 70 M 20| M M M M M M M M M M M M M M
6|F (mg/L) 025] 076 094] 102| 096] 085 085 097] » [ 077 & | n | n |l Nl Q| N NN N R R B R IS
7|Fe (mg/L) 00 00 02[ o3[ 02 o1 o2 02| . [OX0) [ S IR I Rt S I R S I S e R
8|HCO3 (mg/L) 100 142] 149 186 190| 139| 176/ 190 H 145| H H H H H H H H H H H H H H
9K (mg/L) 10 o9 11| 26 21| 10 11 11| 15| 1/ / / / / / / / / / / / / /
10|Mg (mg/L) 5.2 9.7 117 112| 224 8.3 8.8 10.7 9.7
11[Na(mg/L) 140] 520] 424] 507] 556| 356 357 372 530| o o o o o o o o o o o o o
12|NH3-N (mg N/L) 0.05| 0.28| 0.46] 054 0.30] 0.07 o 0.05 o o o o o o o o o o o o o o
13[NO2+NO3 (mg N/L) 014 019 083 081 010 057 091 150 o [ 021 6 | 6 | 6| ol o |l ol ol ol ol ool ol ol o
14|NO2-N (mgN/L) 0.03] 0.01] 0.02| 0.01f 0.03] 0.04] 0.01] 0.01| L 0.03] L L L L L L L L L L L L L L
15|NO3-N (mgN/L) 0.12| 0.18| 0.81] 0.80] 0.07| 0.53| 0.90| 1.49| I 0.18| | | | | I | I | | | I I I |
16|P-Tot (mgP/L) 0.013| 0.010| 0.030| 0.055| 0.040| 0.050| 0.070| 0.070| N 0.020f N N N N N N N N N N N N N N
17|Si02 (mg/L) 129] 205 37.9] 290 216] 288 356 389 © 194 © G G G G G G G G G G G G G
18|S04 (mg/L) 9.0l 145 16.1] 231] 228 8.2 15.0( 15.1 c 174 c c c c c c c c c c c c c c
BIOLOGICAL/BACTERIOLOGICAL P P o P o o | & o 5 P o 5 o o | o
1|BOD3-27 (mg/L) 0.5 0.7 1.6 2.2 2.6 2.5 2.1 24| N 08[ N N N N N N N N N N N N N N
2|DO (mg/L) 6.2 5.9 8.7 75 74| 84 8.7 9.1 D 98| D D D D D D D D D D D D D D
3|DO_SAT% (%) 76 74| 112 93 91| 105/ 110/ 114 ! 105| ! ! | ! | ! I | ! ! I I I |
TRACE & TOXIC T T T T T T T T T T T T T T T
1Al (mg/L) 002[_001] 005] oot 002 006] 006 006] o [004 (| S| Sl ol ol ol ololololololeloe
CHEMICAL INDICES N N N N N N N N N N N N N N N
1|HAR Ca(mgCaCO3/L) 73 78 98| 130 76 86| 122| 136 / 83[ / / / / / / / / / / / / /
2|HAR Total (mgCaCO3/L) o4] 119] 147 177] 169] 121] 159 181 124
3|Na% (%) 23 49 39 42 41 37 33 31| R 48| R R R R R R R R R R R R R R
4|RSC () 00 0o 00 0o 00 0o oo oo0| P 00| P D b b D b b D b b b b b o
5|SAR (-) 0.6 2.1 15 2.0 19 14 12 1.2 2.1
PESTICIDES
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6.4  Analysis

It is seen that the period of availability of data, that the sample size is too small to draw
any meaningful conclusion regarding trend etc. Therefore, only statistical analysis has
been carried out which isgiven at Annex-I1.
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7.0 Shetrunji Basin

7.1 Basin description

The Shetrunji is one of the major rivers of Saurashtra. Itsbasin map is enclosed. It rises at
Chachai hillsin Gir Forest of Junagadh district of Gujarat at an elevation of 380 m above
mean sea level. It flows towards east direction and empties into the gulf of Cambay. The
total length of this east flowing river from its origin to the outfall is 182 km. The river
drains an area of 5514 sg.km. The basin is situated approximately between east
longitudes of 700 50" and 72° 10’ and between north latitudes of 21° 00" and 21° 47'.

The Shetrunji receives several tributaries on both the banks. There are 9 tributaries having
length more than 15 km. Out of which Safara, Shel, Kharai and Talgji are four tributaries
on the right bank and remaining five tributaries viz. Stali, Thebu, Gagadia, Rgjawa and
Kharo are on the left bank. The drainage system on left bank of Shetrunji is more

extensive as compared to the right bank area.

The average rainfal in the Shetrunji basin is 604 mm. In winter, the minimum temperature
varies from 60°C to 180°C.

At present, there are 16 completed irrigation schemes. “Shetrunji Irrigation Scheme” is a

major project and remaining 15 projects are medium irrigation schemes.
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7.2  Availability of W.Q. Data (in SWDES for mat)

Thereis only one WQ monitoring station at Lowara in the basin where availability of data

isasfollows:
Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed
1| Lowara Shetrunyji 2005-06 to 2012-13 25

The detailed data are given in Section- 7.3.
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7.3 Water Quality Data

Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

: Shetrunji at Lowara

: Gujarat

: Shetrunji

: 3953 Sg. Km.

1 21°26'36" N

Opening Date

: 29-11-1970

: 29-11-1970

. 25-07-1973

: 01-07-1977

: WFR of Kach.-Saur. & Luni

: Mahi Division, Gandhinagar

95

Water Year

Code

District

Independent River

Sub Tributary

Loca River

Sub-Division

Bank

Longitude

Closing Date

: 2012-2013

: 0102 09 001

Bhavnagar

. Shetrunji

. Shetrunji

: Sabarmati,

Ahmedabad

. Left

1 71°3342" E



Station Name : Shetrunji at Lowara ( 01 02 09 001)
Local River : Shetrunji

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar

Sub-Division : Sabarmati Sub Divn., Ahmedabad

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1|Q (cumec) 0.000 0.000 0.000 * 0.460 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Clear
3|EC_GEN (pmho/cm) 1406
4|Odour_Code (-) odour free
5|pH_GEN (pH units) 8.4
6[SS (mg/L) 154
7|TDS (mg/L) 1006
8|Temp (deg C) 23.0
9Turb (NTU) 12.0
CHEMICAL
1[ATk-Phen (mgCaCO3/L) 17
2[ALK-TOT (mgCaCO3/L) 255
3|Ca(mg/L) 87
4|Cl (mg/L) b 358.0
5[CO3 (mg/h) o o o 2.0 o o o o
6|F (mg/L) N o N 0.84 N N N N
7|Fe (mg/L) R c L c 0.2 c R c R c R c
8|HCO3 (mg/L) | E I E 307 E | E | E | E
9K (mg/L) v N 2.7 v v v
10[Mg (mg/L) E ' G ' 11.7 ' E ' E ' E :
11[Na(mg/L) R N . N 269.4 N R N R N R N
12[NH3-N (mg N/L) 5 o ) 0.14 ) ) ) )
13[NO2+NO3 (mg N/L) N 5.39
T4[NO2-N (mgN/L) D M D M 0.01 M D M D M D M
15[NO3-N (mgN/L) 5 o | o 5.38 o 5 o 5 o 5 o
16[P-Tot (mgP/L) N T N 0.060 N N N N
17[S102 (mg/L) T | T 186 T T T T
18[S04 (mg/L) H o H 14.3 H H H H
BIOLOGICAL/BACTERIOLOGICAL N
1{BOD3-27 (mg/L) 24
2|DO (mg/L) 6.3
3[DO_SAT% (%) 73
TRACE & TOXIC
1|Al (mg/L) 0.05
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 216
2[HAR Tota (mgCaCO3/L) 265
3[Na% (%) 69
4|RSC () 0.0
5[SAR () 7.2
PESTICIDES

Note. : * Estimated discharge
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Station Name : Shetrunji at Luwara ( 01 02 09 001)

Local River : Shetrunji

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : Sabarmati Sub Div., Ahmedabad

Sl. | Parameter ID Parameter Name unit Date of sampling
No.
a Trace and
Toxic 01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Anaysisdone | Analysisdone | Analysisdone | Analysisdone | Anaysisdone | Analysisdone | Analysisdone
by WQL-III | by WQL-11I | by WQL-III by WQL-II1 by WQL-I11 by WQL-I11 by NRWQL, | by NRWQL, | by WQL-lII by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | 0.44] 14.80
2|Cd Cadmium microgram/ | 0.023 0.16
3|Cr Chromium microgram/ | 515 7.08
4|Cu Copper microgram/ | 6.87 17.87
5|Hg Mercury microgram/ | 0.51 -
6|Ni Nickel microgram/ | - 20.73 o
N
7|Pb Lead microgram/ | 1.360 1.620 C
R R R R R R R R R E R
8|Zn Zinc microgram/ | | | | | | | 13.18 | | | BDL |
\% \ \ \ \Y \ \Y \ \Y | \%

b Pesticides microgram/ | E E E E E E E E E N E
1|Aldrin Aldrin microgram/ | R R R R R R - R R R - 2 R
2|Alpha- BHC Alpha- BHC microgram/ | D D D D D D - D D D - D

R R R R R R R R R M R
3|BetaBHC Beta-BHC microgram/ | Y Y Y Y Y Y - Y Y Y - o Y
gamma-BHC (Benzene N
4|Gama- BHC HexaChloride) microgram/ | - - T
H
5|D- BHC D- BHC microgram/ | - -
6|DDT DDT microgram/ | - -
7|Dieldrin Dieldrin microgram/ | - -
8|Endos-| Endosulphan | microgram/ | - -
9|Endos-I | Endosulphan |1 microgram/ | - -
10[|Endos-s Endosulphan s microgram/ | - -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Shetrunji at Lowara ( 01 02 09 001)

Division : Mahi Division, Gandhinagar

Local River : Shetrunji Sub-Division : Sabarmati Sub Divn., Ahmedabad
River Water Summary
Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1]|Q (cumec) 365 250.4 0.000 1.711
2|EC_GEN (pmho/cm) 1 1406 1406 1406
3|pH_GEN (pH units) 1 8.4 8.4 8.4
4SS (mg/L) 1 154 154 154
5|TDS (mg/L) 1 1006 1006 1006
6|Temp (deg C) 1 23.0 23.0 23
7|Turb (NTU) 1 12.0 12.0 12
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 1 1.7 1.7 1.7
2|ALK-TOT (mgCaCO3/L) 1 255 255 255
3|Ca(mg/L) 1 87 87 87
4|Cl (mg/L) 1 358.0 358.0 358
5|CO3 (mg/L) 1 2.0 2.0 2
6|F (mg/L) 1 0.84 0.84 0.84
7|Fe (mg/L) 1 0.2 0.2 0.2
8|HCO3 (mg/L) 1 307 307 307
9|K (mg/L) 1 2.7 2.7 2.7
10|Mg (mg/L) 1 11.7 11.7 11.7
11|Na (mg/L) 1 269.4 269.4 269.4
12|NH3-N (mg N/L) 1 0.14 0.14 0.14
13|NO2+NO3 (mg N/L) 1 5.39 5.39 5.39
14|NO2-N (mgN/L) 1 0.01 0.01 0.01
15|NO3-N (mgN/L) 1 5.38 5.38 5.38
16|P-Tot (mgP/L) 1 0.060 0.060 0.06
17|S102 (mg/L) 1 18.6 18.6 18.6
18|S04 (mg/L) 1 14.3 14.3 14.3
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 1 2.4 2.4 2.4
2|DO (mg/L) 1 6.3 6.3 6.3
3|DO_SAT% (%) 1 73 73 73
TRACE & TOXIC
1|Al (mg/L) 1 0.05 0.05 0.05
CHEMICAL INDICES
1|HAR_ Ca(mgCaCO3/L) 1 216 216 216
2|HAR Tota (mgCaCO3/L) 1 265 265 265
3|Na%o (%) 1 69 69 69
4|RSC (-) 1 0.0 0.0 0
5|SAR (-) 1 7.2 7.2 7.2
PESTICIDES
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Station Name : Shetrunji at Lowara ( 01 02 09 001)

Water Quality Seasonal Average for the period

:2005-2013

Division : Mahi Division, Gandhinagar

Local River : Shetrunji River Water Sub-Division : Sabarmati Sub Divn., Ahmedabad
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007| 2007-2008 | 2008-2009| 2009-2010| 2010-2011| 2011-2012 |2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1]Q (cumec) 32.08| 29.29] 263.6] 11.55] 0.493| 207.7| 88.54] 0.092| 0.175| 0.000] 2.110] 0.760] 0.000] 0.678] 0.199] 0.000] 0.000] 0.000] 0.000| 0.187| 0.000] 0.000] 0.000] 0.000
2|EC_GEN (umho/cm) 695] 1669 564| 766] 5494| 680] 880 1406| 4951] 7280 5592| 4995 2452 4784
3|[pH_GEN (pH units) 82| 76] 84 82 80| 81 79 84 80 79 80 81 8.1 8.0
4[Ss (mg/L) 74| 318 188] 172] 732 178] 254 154] 77| 273 234] 424 o 218] 200 o o o o o o o
5/TDS (mg/L) 463 1171] 390] 516] 3759] 430] 597| 1006] 3356] 5016] 4037 3612] N | 1566] 3820 N N N N N N N
6| Temp (deg ©) 265] 285 265 270 280 245 227 230[ 165] 215 155 210/ C 200/ 180 c c c c c c c
7| Turb (NTU) 30| 264.0| 3855] 940 35| 5665] 4767 120] 60 65 7.0 100] E 11.0] 100 E E E E E E E
CHEMICAL | | | | | | | |
1| Alk-Phen (mgCaCO3/L) 00 00 21 o0o0[ oo 21 oo 17[ 00 00 00 00| , 0.0 0.0 N N N N N N N
2|ALK-TOT (mgCaCO3/L) 242] 382] 257] 304] 06| 132] 186] 255 560] 876] 957| 1368 400] 696
3|Ca(mg/L) 35| 60| 51| 63| 147] 46| 59| 87 98] 139] 101] 257] 2 149 205 2 2 2 2 2 2 2
4]l (mg/L) 65.0] 216.0] 63.0] 91.0] 15345 104.0] 194.0] 358.0] 503.0] 654.0] 1204.0] 952.0 640.0 11610 © o}
5/CO3 (mg/L) 00| 00 25 00| 00 25 00 20 00 00l 00 o0 M 0.0 00| N M M M M M M M N
6/F (mg/L) 037| 066 048] 067] 107 056] 078 084] 094 115 oee| 104 o [ o088 103l £ | o | S| |l el Nl Nl N E
7|Fe (mg/L) 00 01 03] 12 o7 02 01 o2 oo oi] o1 o8l ; 05 0.3 T T T T T T T
8|HCO3 (mg/L) 148] 233] 154] 186] 740] 156] 226] 307| 464] 534] 584] 834] 4 488  849| | H H H H H H H |
9K (mg/L) 15/ 23] 17| 17| 200 24 15 27] 60] 125] 12 52| I 33 180] N / / / / / / / N
10[Mg (mg/L) 88| 160/ 88| 97| 787 92| 120] 117] 454] 457 467] 710 330/ 486
11|Na(mg/L) 49.0| 167.0] 47.2] 63.8/1097.0] 785| 139.5] 269.4] 387.0] 503.0] 840.3] 672.0 432.3] 8715 2 2
12|NH3-N (mg N/L) 025] 005 050] 029 0.19] 034] 0.14] 056] 011 020 036] o [ o040 036 , | & | ol el ol el ol alm
13[NO2+NO3 (mg N/L) 025] 2.27] 347] 522| 463] 482 379 539 048] 530 527] 936 | 498 454 o o o o o o o o o
14]NO2-N (mgN/L) 0.05] 0.06] 006/ 003 006] 002 003 001] 006 049 o011] 032| . 010 002 n L L L L L L L N
15/NO3-N (mgN/L) 0.20] 221 342 519] 457| 480 3.76] 5.38] 042] 481] 516 9.04| | 488 452 T I | | ! | I I T
16|P-Tot (mgP/L) 0.020] 0.050] 0.020] 0.105] 0.155| 0.050| 0.060] 0.060] 0.045| 0.070] 0.025] 0.050| N | 0.130] 0.150] H N N N N N N N H
17|Si02 (mg/L) 157| 34.4] 200[ 29.1] 249] 309] 268 186 190] 352] 311] 351 © 337 426] ! G G G G G G G !
18]S04 (mg/L) 137] 669] 243] 279] 912 195 140] 143 1780 2530] 124.8] 1582| 79.4] 1330 c c c c c c c
BIOLOGICAL/BACTERIOLOGICAL 5 o 5 o o o 5 o
1|BOD3-27 (mg/L) 06] 13 24 25 23] 18] 08] 24 o05] o08] 18 09 « 1.2 20| r N N N N N N N R
2|DO (mg/L) 71 91| 73] 94 79| 78] 71| 63 75 69 100 92| D 6.8 72| o D D D D D D D D
3[DO_SAT% (%) 88| 117] 91 117] 102] 94| 82| 73] 77| 78] 100] 103] ! 75 76 I I ' ! I ! !
TRACE & TOXIC T T T T T T T T
1]Al (mg/L) 003 010] 011 002] 005[ 005] 003 005 001 004] 004[ 003 0.04] 007 o o o o o o o
CHEMICAL INDICES N N N N N N N N
1|HAR Ca(mgCaCO3/L) 87| 150] 126] 156 367 114| 148] 216] 245] 348] 477| e41] 373 513 / / / / / / /
2|HAR Total (mgCaCO3/L) 123 217] 163 197 695] 153] 198] 265| 434] 538 671] 937 510 716
3[Na% (%) 44 s3] 36| 40 75| 46| 48] 69| 66| 66 71 61| R 65 72 R R R R R R R
4|RSC () 00 00| o00] 00| 00 0ol 0o 0o oo oo oo o0f P 00| 00 D b b b D b b
5[SAR () 19 43] 15| 19| 178] 26] 37| 72| 81| 94 135 96 83| 142
PESTICIDES
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7.4  Analysis

It is seen from the period of availability of data, that the sample size is too small to draw
any meaningful conclusion regarding trend etc. Therefore, only statistical analysis has
been carried out which isgiven at Annex-I1.
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8.0 Bhadar Basin
8.1 Basin description

The Bhadar is one of the mgjor rivers of Kathaiwar (Saurashtra) peninsulain Gujarat. Its
basin map is enclosed. It originates near Vaddi (Aniai Village) about 26 km north — west
of Jasdan in Rajkot district at an elevation of 261 m above mean sea level.

It flows towards South up to Jasdan and turns towards south - west upto Jetpur and finaly
changes its direction towards west till its confluence with Arabian sea at Naviobandar
(Porbandar). Thetotal length of thisriver is 198 km. It has a drainage area of 7094 sg.km
out of which 706 sq km isin hilly and the rest in plain regions of Saurashtra. The basin
lies between geographical co-ordinates of 21° 25’ and 22° 10’ north latitudes and 69° 45’
and 71°20’ east longitudes. It drains about 1/7" of the area of Saurashtra.

The Bhadar receives severa tributaries on both the banks. There are 9 major tributaries
having lengths more than 25 km out of which 6 tributaries namely Gandali, Chapparwadi,
Phopal, Utawali, Moj and Venu are feeding from the right and the remaining 3 tributaries
namely Vasavadi, Surwa and Galolio from the left. The drainage system of the river on

right bank is more extensive as compared to the | eft bank.
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The average rainfall in Bhadar basin is 625 mm. In winter the temperature vary between
4°C and 15°C in different Parts of the region. May is the hottest month. Maximum
temperature varies between 40°C and 45°C.

At present, there are 12 completed structures, either reservoirs or weirs, in Bhadar
catchment.

8.2  Availability of W.Q. Data (in SWDES format)

There is only one WQ monitoring station at Ganod in the basin where availability of data

isasfollows:
Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed
1 | Ganod Bhadar 2005-06 to 2012-13 16

The detailed data are given in Section- 8.3.
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8.3 Water Quality Data

Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

: Bhadar at Ganod

: Gujarat

. Bhadar

: 6266 Sq. Km.

: 21°3953" N

Opening Date

: 14-11-1970

: 14-11-1970

: 07-07-1973

: 01-07-1973

: WFR of Kach.-Saur. & Luni

: Mahi Division, Gandhinagar
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Water Year

Code

District

Independent River

Sub Tributary

Loca River

Sub-Division

Bank

Longitude

Closing Date

: 2012-2013

: 0102 07 001

Rajkot

: Bhadar

. Bhadar

: Sabarmati ,

Ahmedabad

: Right

: 70°1052" E



Station Name : Bhadar at Ganod ( 01 02 07 001)
Local River : Bhadar

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Mahi Division, Gandhinagar
Sub-Division : Sabarmati Sub Divn., Ahmedabad

S.No

Parameters

01-06-2012

02-07-2012

01-08-2012

01-09-2012

01-10-2012

01-11-2012

01-12-2012

01-01-2013

01-02-2013

01-03-2013

01-04-2013

01-05-2013

PHYSICAL

Q (cumec)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Colour_Cod (-)

EC_GEN (umho/cm)

Odour_Code (-)

pH_GEN (pH units)

SS(mg/L)

TDS (mg/L)

Temp (deg C)

OO N[O| 0 B W[N] -

Turb (NTU)

CHEMICAL

Alk-Phen (mgCaCO3/L)

ALK-TOT (mgCaCO3/L)

Ca(mg/L)

Tl (mg/L)

CO3 (mg/)

F (mg/L)

Fe (mg/L)

HCO3 (mg/lL)

K (mg/L)

=
O|O[0|N[O| U DW[N| -

Mg (mg/L)

[N
[N

Na (mg/L)

[
N

NH3-N (mg N/L)

=
W

NOZ2+NO3 (mg N/L)

14

NO2-N (mgN/L)

=
a1

NO3-N (mgN/L)

16

P-Tot (mgP/L)

17

S02 (mg/L)

18

S04 (mg/L)

BIOLOGICAL/BACTERIOLOGICAL

BOD3-27 (mg/L)

DO (mg/L)

WIN|

DO_SAT% (%)

TRACE & TOXIC

[EnY

Al (mg/L)

CHEMICAL INDICES

HAR_Ca(mgCaCO3/L)

HAR_Total (mgCaCO3/L)

Na% (%)

RSC ()

QI BWINfE-

SAR ()

PESTICIDES

oTm<— =1

< X0 0O

Im<—2x

< 20O

am<-—2=3

<200

Im<—2x

< 0O

am<-—2x

<200

am<—=x

< 00O

am<-—2=3

<200

am<—=3

< 0O

oTm<— =1

< X0

Im<—2x

< 20O

am<-—2=3

<200

mozo0

=z

N

I+4zZz0Z

Monthly basis IWIN sample started from 01.07.2008 onwords and stopped w.e.f 31.03.2013
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Station Name : Bhadar at Ganod ( 01 02 07 001)

Local River : Bhadar

Pesticides , Trace and Toxic element analysis

Division : Mahi Division, Gandhinagar

Sub Divi. : Sabarmati Sub Div., Ahmedabad

Sl Parameter ID Parameter Name unit Date of sampling
No.
a Trace and Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 01.03.2013 01.04.2013
Analysisdone| Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone | Analysisdone [ Analysisdone | Analysis done| Analysisdone | Analysisdone | Analysisdone | Analysisdone
by WQL-III | by WQL-l1I by WQL-I1I by WQL-III | by WQL-II | by WQL-IIl | by NRWQL, | by NRWQL, | by WQL-III | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-III
Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, Lab, UGD, New Delhi New Delhi Lab, UGD, New Delhi New Delhi New Delhi Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ | 0.54
2|Cd Cadmium microgram/ | 0.233
3|Cr Chromium microgram/ | 6.32
4|Cu Copper microgram/ | 11.48
5|Hg Mercury microgram/ | 0.56/
6[Ni Nickel microgram/ | -
7|Pb Lead microgram/ | 3.22
. . R R R R R R R R R R R R
8|Zn Zinc microgram/ | | | | | | | 29.30 | | | | | |
b Pesticides microgram/ | v v v M v M v v M v v v
4 E E E E E E E E E E E E
1|Aldrin Aldrin microgram/ | R R R R R R - R R R R R R
2|Alpha- BHC Alpha- BHC microgram/ | D D D D D D - D D D D D D
R R R R R R R R R R R R
3|BetaBHC Beta-BHC microgram/ | Y Y Y Y Y Y - Y Y Y Y Y Y
gamma-BHC (Benzene
4|Gama- BHC HexaChloride) microgram / | -
5|D- BHC D- BHC microgram/ | -
6/|DDT DDT microgram/ | -
7|Dieldrin Dieldrin microgram/ | -
8|Endos-| Endosulphan | microgram/ | -
9|Endos-I1 Endosulphan 11 microgram/ | -
10|Endos-s Endosulphan s microgram/ | -

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Datasheet for the period : 2012-2013 Division : Mahi Division, Gandhinagar
Station Name : Bhadar at Ganod ( 01 02 07 001) Sub-Division: Sabarmati Sub Divn.,Ahmedabad
Local River : Bhadar River Water Analysis

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL

Q (cumec)

EC_GEN (umho/cm)
pH_GEN (pH units)

SS (mg/L)

TDS (mg/L)

Temp (deg C)

Turb (NTU)
CHEMICAL

Alk-Phen (mgCaCO3/L)
ALK-TOT (mgCaCO3/L)
Ca(mg/L)

Cl (mg/L)

CO3 (mg/L)

F (mg/L)

Fe (mg/L)

HCO3 (mg/L)

K (mg/L)

Mg (mg/L)

Na(mg/L)

12|NH3-N (mg N/L)
13|NO2+NO3 (mg N/L)
14|NO2-N (mgN/L)
15|NO3-N (mgN/L)
16|P-Tot (mgP/L)

17|Si02 (mg/L)

18|S04 (mg/L)
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L)

2|DO (mg/L)
3|DO_SAT% (%)

TRACE & TOXIC

1[Al (mg/L)

CHEMICAL INDICES
HAR Ca(mgCaCO3/L)
HAR Tota (mgCaCO3/L)
Na% (%)

RSC ()

SAR(-)

PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Bhadar at Ganod ( 01 02 07 001) Division : Mahi Division, Gandhinagar
Local River : Bhadar River Water Sub-Division : Sabarmati Sub Divn., Ahmedabad
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010{ 2010-2011| 2011-2012| 2012-2013] 2006 | 2007 | 2008 [ 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 15.77| 27.08| 395.3| 7.406| 4.716| 392.9| 51.19| 0.000 0.031| 0.000| 2.907| 0.588| 0.000| 0.000| 37.77| 0.000( 0.000| 0.000| 0.000| 0.000( 0.000| 0.000| 0.000| 0.000
2|EC_FLD (umho/cm) 474| 532| 218
3|EC_GEN (pmho/cm) 460] 552| 649] 629] 670 597 746 1624] 1881
4|pH_FLD (pH units) 8.8 8.3 8.3
5|pH_GEN (pH units) 8.4 75 83 8.3 8.4 8.1 8.2 o o 8.1 8.1 o o
6|SS (mg/L) 50 96 34 32 63 35 94 N N 66 70 N N
7|TDS (mg/L) 301] 419 421 417] 438] 371] 493 c c | 1036] 1282 c c
8| Temp (deg C) 278| 280] 283 278] 280] 275 26.0 E E 210 230 N E
9|Turb (NTU) 1.5| 174.0 95| 129.0/ 205| 196.0f 31.0 | | 15.0/ 10.0 | |
CHEMICAL NN NN
1|Alk-Phen (mgCaCO3/L) 2.1 0.0 2.1 2.1 2.9 0.0 0.0 0.0 0.0
2|ALK-TOT (mgCaCO3/L) 204| 216| 284 232| 138| 128 182 2 2 289 520 2 2
3|Ca(mglL) 33 31| 55| 46| 62 46 75 74 101
4]cCl (mg/L) 39.0| 570 74.0] 640 119.0] 98.0] 1280 “g “C") 206.0| 320.0 g (F)’ g “g “c’)' g g g (F)’ g (,3
5/CO3 (mg/L) 25/ 00| 25 25 35 00/ 00 N N 00 00| g o o N N o o o o o c
6|F (mg/L) 031] 0.72] 060] 069 090 0.60] 050 + | 1 [L070] 033 | L L R L L L L L E
7|Fe (mg/L) 0.0 0.1 0.2 11 1.0 0.1 0.1 R H H 0.1 09| | | R H H | | | | |
8|HCO3 (mg/L) 122| 132 171] 139 161| 157 222 I / / 176] 317 N N N | / / N N N N N |
9[K (mg/L) 15 14] o7] 26 36] 19| 20 ,, 03] 46| G G S |y G G G G G N
10|Mg (mg/L) 7.2 6.8 10.7 9.7 14.6 7.3 7.8 E b b 10.7[ 26.2 c c c E b b c c c c c )
11|Na(mg/L) 280 430] 519 430 733[ 748 852| [ o o [ 1470] 2167 5 5 R o o 5 5 5 5 5
12[NH3-N (mg N/L) 005 056] 033 0.5 049 o | o 047 N | N N ol ol v | N NN N
13[NO2+NO3 (mg N/L) 0.21| 0.77| 274 238 3.09| 3.70| 4.86 D L L 340 861 b D D D L L D D D D D o
14|NO2-N (mgN/L) 0.04| 0.05| 0.06f 0.04] 0.04] 0.10/ 0.10 R | | 0.06[ 0.62 | | 1 R | | | | | | | N
15[NO3-N (mgN/L) 0.17| 0.72| 268 2.34| 3.05| 3.60| 4.76 N N 335 7.99| T T T N N T T T T T T
16|P-Tot (mgP/L) 0.010] 0.045] 0.020] 0.065] 0.065] 0.050] 0.090| ' G G [ 0.030] 0.080 (') C') C') Y G G C') (') C') ('3 ('J '7
17|Si02 (mg/L) 11.0 28.3| 29.0] 333 232 265| 384 c c 440 225 N N N c c N N N N N
18[S04 (mglL) 116] 89 292[ 306] 415 135 156 o | o [_6L4] 800 ; / o | o ) ) ) ) / R
BIOLOGICAL/BACTERIOLOGICAL N N N N D
1|BOD3-27 (mg/L) 0.5 1.2 1.4 1.9 2.3 1.9 25 D D 1.9 33| R R R D D R R R R R
2|DO (mg/L) 53] 68| 72 73] 72 83 90 I ' 78] 81 D D D I I D D D D D
3[DO_SAT% (%) 68 87 92| 93] 92| 104 112 T T 87| o4 T T
TRACE & TOXIC o o o o
1|Al (mg/L) 0.02| 0.06/ 0.07{ 0.05] 0.02] 0.03] 0.03 N N 0.02| 0.03 N N
CHEMICAL INDICES / / / /
1|HAR_Ca(mgCaCO3/L) 82 78| 136| 116| 154 114| 186 184| 253
2|HAR Total (mgCaCO3/L) 112| 107] 181] 157 215] 145] 219 R R 229| 362 R R
3[Nav% (%) 35| 42| 38 37 40| 44] 43 b b 58] 56 D b
4|RSC (-) 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5|SAR (-) 1.1 17 1.7 15 2.1 24 2.4 4.2 5.0
PESTICIDES
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84  Analysis

It is seen from the period of availability of data, that the sample size is too small to draw
any meaningful conclusion regarding trend etc. Therefore, only statistical analysis has
been carried out which isgiven at Annex-I1.
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9.0 PurnaBasn

9.1 Basin description

Theriver Purnais one of the important west flowing riversin Gujarat state. Its basin map
is enclosed. It originates from Saputara hill ranges and after flowing in Dang, Valsad and
Surat districts of Gujarat state for a length of 142-km falls into the Arabian sea. The
catchment area of the Purna basin is 2431 sg.km. It lies between 72° 45" and 74° east
longitudes and 20° 40" and 21° 15" north latitudes. It has only one main tributary namely

Jankhari.

9.2  Availability of W.Q. Data (in SWDES format)

There is only one WQ monitoring station at Mahuwa in the basin where availability of

datais asfollows:

Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed
1 | Mahuwa Purna 2005-06 to 2012-13 45

The detailed data are given in Section- 9.3.
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9.3 Water Quality Data

HISTORY SHEET

Water Year 1 2012-2013
Site : Purna at Mahuwa Code : 010219 001
State : Gujarat District Surat
Basin : WFR South of Tapi Independent River : Purna
Tributary : Sub Tributary
Sub-Sub Tributary Local River
Division . Tapi Division, Surat Sub-Division : LTSD,CWC,Surat
Drainage Area 1 1995 Sg. Km. Bank . Left
Latitude 1 21°00'52" N Longitude 1 73°0825" E
Opening Date Closing Date

Gauge : 04-10-1970
Discharge 1 12-11-1970
Sediment : 18-06-1973
Water Quality : 15-06-1977

Purna at Mahuwa
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Station Name : Purna at Mahuwa ( 01 02 19 001)

Local River :

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Tapi Division, Surat
Sub-Division : LTSD,CWC,Surat

S.No Parameters 01-06-2012 [ 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 [ 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 [ 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1{Q (cumec) 0.000 0.711 447.6 340.4 10.02 7.841 1.562 1174 *1.790 *1.100 *1.200 *1.500
2|Colour_Cod (-) Clear Brown Clear Clear Clear
3[EC_FLD (umho/cm) 500 290
4|EC_GEN (umho/cm) 537 320 340 360 290
5|Odour_Code (-) odour free odour free odour free odour free odour free
6{pH_FLD (pH units) 7.0 7.0 7.0 7.2
7{pH_GEN (pH units) 7.3 8.2 7.1 8.0 8.2
8[SS (mg/L) 160 170 130 162 95
9[TDS (mg/L) 350 220 265 280 240
10| Temp (deg C) 28.0 27.0 29.0 25.0 19.0
11|TS(mg/L) 510 390 395 442 335
12[Turb (NTU) 2.0 24.0 5.0 1.0 1.0
CHEMICAL
1| Alk-Phen (mgCaCO3/L) 0.0 0.0 0.0 0.0 0.0
2|ALK-TOT (mgCaCO3/L) 100 87 90 70 82
3[Ca (mg/L) 34 32 32 36 32
4|Cl (mg/L) 435.0 68.5 62.0 84.8 102.6 P
5[CO3 (mg/L) 0.0 o 0.0 o 0.0 o 0.0 o 0.0 o 8 o
6[F (mg/L) 0.26 N 0.14 N 0.10 N 0.08 N 0.12 N L N
7[HCO3 (mg/L) 122 E 106 E 110 E 85 c 100 g I E
8|K (mg/L) 10.2 2.6 2.4 3.8 3.4 N
9[Mg (mg/L) 6.1 | 6.8 | 7.8 | 8.3 | 7.6 | G |
10{Na (mg/L) 287.3 N 40.4 N 40.0 N 48.4 N 69.2 N c N
11[NH3-N (mg N/L) 0.08 0.10 0.12 0.08 0.06 o
12|[NO2+NO3 (mg N/L) 0.13 2 0.28 2 0.14 2 0.12 2 2 N 2
13[NO2-N (mgN/L) 0.03 y 0.08 " 0.02 " 0.02 " " D "
14|NO3-N (mgN/L) 0.10 o 0.20 o 0.12 o 0.10 o 0.10 o I o
15|0-PO4-P (mg P/L) 0.120 T 0.060 T 0.080 T 0.050 T T T T
16|P-Tot (mgP/L) 0.100 H 0.140 H 0.160 H 0.500 H 0.400 H c') H
17|Si02 (mg/L) 10.0 10.0 16.0 16.0 10.0 N
18|S04 (mg/L) 14.2 2.0 12.1 22.0 16.4
BIOLOGICAL/BACTERIOLOGICAL
1/BOD3-27 (mg/L) 0.6 0.6 1.0 2.0 0.6
2[DO (mg/L) 8.2 8.0 7.9
3[DO_SAT% (%) 105 100 103
TRACE & TOXIC
1|Al (mg/L) 0.10 0.10 0.16 0.10 0.08
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 85 80 80 90 80
2|HAR Total (mgCaCO3/L) 110 108 113 125 112
3[Na% (%) 84 4 43 45 57
4|RSC (-) 0.0 0.0 0.0 0.0 0.0
5[SAR (-) 11.9 17 16 19 2.9
PESTICIDES
REMARKS

Note. : * Estimated discharge
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Station Name : Purna at Mahuwa (01 02 19 001 )

Local River : Purna

Pesticides , Trace and Toxic element analysis

Division : Tapi Division, Surat

Sub Divi. : LT Sub Div., Surat

S. No. | Parameter ID Date of sampling
a | Traceand Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Anaysisdone |Analysisdoneby| Analysisdone | Anaysisdone | Analysisdone |Analysis done| Analysis done
WQL-IIl Lab, | WQL-IIl Lab, | WQL-IIl Lab, | by WQL-III by WQL-IIl | WQL-IIl Lab, | by NRWQL, | NRWQL, New | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-l1I
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- - - - 0.195 1.07 2.84 0.5245 0.81 9.99 11.21
2|Cd Cadmium microgram/ |
- - 0.73 191 0.000 0.051 0.06 0.260 0.22 0.16 0.1000|
3|Cr Chromium microgram/ |
- - 0 0 0.000 5.41 9.18 0.000 9.60 4.25 121
4|Cu Copper microgram/ |
- - - - - 18.46 32.42 - 3.98 8.31 7.99
5|Hg Mercury microgram/ |
- - 0 - - 0.52 - 0.1075 - - 0.98
6[Ni Nickel microgram/ |
- - 8.23 0.00 1.077 P - 10.50 0.490 9.20 6.9 25.68 P
7|Pb Lead microgram/ | o) o
- - 13.42 28.42 0.000 o 154 3.34 22.16 5.28 2.39 2.23 o
8|Zn zZinc microgram/ | L L
- - 3341 18.01 7.615 | 16.06 11.90 32.14 44.00 13.69 4.10 |
b Pesticides microgram/ | N N
G G
1|Aldrin Aldrin microgram/ |
- - 0 0.0028| 0.000 c - - 0.0024 - - - c
2|Alpha- BHC Alpha- BHC microgram/ | o o
- - 0.01 0.0193 0.000 - - 0.0300 - - -
3|Beta-BHC Beta-BHC microgram/ | g g
4/Gama- BHC ~ [gammaBHC microgram/ | | I
(Benzene T T
HexaChloride) ) ) ) ) | ) ) I
- - o - - - - o
5|D- BHC D- BHC microgram/ | N N
6|DDT DDT microgram/ |
- - 0 0 0.000 - - 0.0065 - - -
7|Dieldrin Dieldrin microgram/ |
- - 0 0.0009 0.0025 - - 0.0001 - - -
8|Endos-| Endosulphan | microgram/ |
- - 0.02 0.0098| 0.1056 - - 0.0250 - - -
9|Endos-11 Endosulphan 1 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013

Station Name : Purna at Mahuwa ( 01 02 19 001) Division : Tapi Division, Surat

Local River : Sub-Division : LTSD,CWC,Surat
River Water Summary
Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1|Q (cumec) 365 692.4 0.000 16.55
2|EC_FLD (pumho/cm) 2 500 290 395
3|EC_GEN (umho/cm) 5 537 290 369
4|pH_FLD (pH units) 4 7.2 7.0 7
5|pH_GEN (pH units) 5 8.2 7.1 7.8
6|SS (mg/L) 5 170 95 143
7|TDS (mg/L) 5 350 220 271
8|Temp (deg C) 5 29.0 19.0 25.6
9|TS(mg/L) 5 510 335 414
10|Turb (NTU) 5 24.0 1.0 6.6
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 5 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 5 100 70 86
3|Ca(mg/L) 5 36 32 33
4|Cl (mg/L) 5 435.0 62.0 150.6
5|CO3 (mg/L) 5 0.0 0.0 0
6|F (mg/L) 5 0.26 0.08 0.14
7|HCO3 (mg/L) 5 122 85 105
8|K (mg/L) 5 10.2 24 45
9|Mg (mg/L) 5 8.3 6.1 7.3
10|Na(mg/L) 5 287.3 40.0 97.1
11|NH3-N (mg N/L) 5 0.12 0.06 0.09
12|NO2+NO3 (mg N/L) 4 0.28 0.12 0.17
13|NO2-N (mgN/L) 4 0.08 0.02 0.04
14|NO3-N (mgN/L) 5 0.20 0.10 0.12
15|0-PO4-P (mg P/L) 4 0.120 0.050 0.077
16|P-Tot (mgP/L) 5 0.500 0.100 0.26
17|SiO2 (mg/L) 5 16.0 10.0 12.4
18|S04 (mg/L) 5 22.0 2.0 13.3
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 5 2.0 0.6 1
2|DO (mg/L) 3 8.2 7.9 8
3|DO_SAT% (%) 3 105 100 103
TRACE & TOXIC
1Al (mg/L) 5 0.16 0.08 0.11
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 5 90 80 83
2|HAR Total (mgCaCO3/L) 5 125 108 113
3|Na% (%) 5 84 43 54
4|RSC (-) 5 0.0 0.0 0
5|SAR (-) 5 11.9 1.6 4
PESTICIDES
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Water Quality Seasonal Average for the period: 2005-2013

Station Name : Purna at Mahuwa ( 01 02 19 001) Division : Tapi Division, Surat
Local River : River Water Sub-Division : LTSD,CWC,Surat
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011|2011-2012|2012-2013| 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 804.3| 122.3| 646.9 35.48| 23.32| 61.68| 84.75[ 159.8 | 4.275| 4.568| 4.640( 5.805| 2.152| 5.099| 1.658( 3.092| 1.703| 2.113| 2.561| 2.704| 0.000| 0.182] 0.320 | 1.267
2|EC_FLD (umho/cm) 287| 306 272 371] 292 395 413 400 447 451 401 425 418 362 382| 435| 410
3|EC_GEN (umho/cm) 293| 311| 375 392| 440| 432 376[ 399 395| 463| 664 505| 453] 432 532 325 443| 499 460| 443| 478 600
4|pH_FLD (pH units) 8.0 8.2 7.0 7.0 7.0 7.0 8.0 8.3 7.8 7.0 7.0 7.6 70| 7.2 7.1 8.2 7.7 7.0 7.0 7.0
5|pH_GEN (pH units) 8.2 8.3 8.4 7.4 8.0 7.6 74| 75 8.3 8.3 8.0 7.9 8.1 8.1 73| 81 8.2 8.6 8.3 8.3 7.8 7.6 (0]
6|SS (mg/L) 65| 103| 158 138 175| 163| 128| 153 77| 132 179 188 163| 152| 185| 129 85| 121| 117 176 152 170 N
7|TDS (mg/L) 204 210 251 264| 292| 312 220 278 275 292| 433 319| 285| 294 324 260 294| 304 306 309 310 500 C
8| Temp (deg C) 29.2| 27.3| 280| 28.0| 29.2[ 29.0| 27.5| 28.0 215 205| 21.0] 215 205 24.0| 205| 22.0 25.0 29.0| 26.0] 23.0| 26.0 21.5 E
9|TS (mg/L) 475| 367| 432 445| 508 389 516
10| Turb (NTU) 26.5 4.0 3.0 2.0 6.0 1.7] 16.5| 10.3 1.0 1.0 1.0 2.0 1.0 15 15| 1.0 1.0 1.0 1.0 1.0 1.0 2.0 |
CHEMICAL N
1|Alk-Phen (mgCaCO3/L) 1.1 1.7 5.0 1.7 1.7 0.0 0.0 0.0 1.2 2.5 25 0.0 5.0 0.0 0.0 0.0 0.0 5.0 0.0 5.0 00| © 0.0
2|ALK-TOT (mgCaCO3/L) 152 97| 118| 123 97| 106 92| 92 212 110 130f 130f 105| 100 75| 76 220 120] 100] 125] 120| N 90 2
3|Ca(mg/L) 32 30 32 33 32 31 33| 33 32 34 34 33 32 32 3l 34 32 34 32 32 3| C 34
4|Cl (mg/L) 224 254| 66.0] 30.2| 923 90.0| 90.7] 1885| 725 41.8| 80.6| 100.7| 81.4| 137.7| 96.4| 93.7 521] 50.1] 63.0| 184.0] 1553| E |2206 M
5|CO3 (mg/L) 1.3 2.0 6.0 2.0 2.0 0.0 0.0 0.0 1.5 3.0 3.0 0.0 6.0 0.0 0.0 0.0 0.0 6.0 0.0 6.0 0.0 0.0 o)
6|F (mg/L) 0.05[ 0.11] 0.09] 0.07 0.08 0.07] 0.07| 0.17 0.13[ 0.05] 0.05] 0.19/ 0.18[ 0.07] 0.08| 0.10 022 005] 005 022 022] | 0.14 N
7|HCO3 (mg/L) 183| 114| 132| 110f 114| 129| 112| 112 256| 128| 153 158| 116| 122 91| 93 268| 134| 122 140 146| N 110 T
8|K (mg/L) 0.5 2.4 0.2 34 95/ 115 51 0.7 3.9 2.1 2.8 4.8 40| 3.6 4.0 0.3 3.0 1.2 8.8 H
9|Mg (mg/L) 7.8 6.5 8.1 6.1 7.8 7.2 72| 6.9 8.3 8.3 8.8 8.7 7.8 8.5 9.0 8.0 7.8 8.7 6.8 8.7 87| 2 6.6
10|Na (mg/L) 18.1f 40.0] 20.1] 625| 64.1| 53.5|122.6 30.5| 559| 717 56.5[ 98.0] 52.0| 58.8 37.4| 45.0| 118.6] 109.2 132.7 /
11{NH3-N (mg N/L) 0.05[ 0.16] 0.08/ 0.06/] 0.07[ 0.05| 0.06] 0.10 0.13[ 0.05| 0.05] 0.06] 0.06 0.07| 0.10| 0.07 0.19| 0.05| 0.05[ 0.18| 005 M 0.10 p
12|NO2+NO3 (mg N/L) 0.66[ 0.06] 0.17] 0.09/ 0.14( 0.15] 0.12| 0.18 0.23[ 0.02| 0.06] 0.17( 0.8 0.11] 0.14]| 0.12 0.40[ 0.01] 0.08[ 0.24] 020 O 0.12 o
13|NO2-N (mgN/L) 0.15( 0.00] 0.03] 0.01f 0.03[ 0.03] 0.02| 0.04 0.01] 0.00] 0.00f 0.04] 0.03] 0.03] 0.03| 0.02 0.05| 0.00] 0.02 0.06 0.02] N 0.01 o
14|NO3-N (mgN/L) 0.51| 0.06/ 0.14( 0.08/ 0.11] 0.11] 0.10| 0.14 0.22| 0.02| 0.06( 0.13| 0.15| 0.08] 0.11| 0.10 0.35| 0.01] 006/ 0.18[ 018] T 0.11 L
15|0-PO4-P (mg P/L) 0.047| 0.080( 0.087 0.050| 0.055| 0.050 H 0.160
16|P-Tot (mgP/L) 0.410| 0.099( 0.100| 0.305| 0.127| 0.093| 0.325( 0.133| 0.146| 0.050| 0.175| 0.130| 0.160| 0.090| 0.320( 0.450| 0.160| 0.040| 0.036 0.220{ 0.220 0.360 !
17[Si02 (mg/L) 21.3| 23.3] 20.0| 23.6| 19.0f 122 8.8 12.0 14.3| 143| 223| 166| 133| 164 15.1| 13.0 149 15.1| 202| 18.3| 128 / 8.0 N
18|S04 (mg/L) 235 145 3.4 57| 154 6.4 78| 94 20.3|] 137 9.0 148 142| 104 74| 19.2 239 142 40| 144 133 10.0 G
BIOLOGICAL/BACTERIOLOGICAL S
1|BOD3-27 (mg/L) 0.5 0.3 0.6 0.5 1.1 0.4 0.7 0.7 0.7 0.8 1.0 0.6 0.3 14 0.7 1.3 0.4 1.6 2.1 0.7 19 N 0.5 c
2|DO (mg/L) 6.0 6.7 8.8 7.3 7.8 8.0 6.6 5.3 6.6 9.0 6.6 6.2 50/ 103| R o
3|DO_SAT% (%) 76 86| 111 95| 100 103 73 59 74| 103 86 76 58| 127 N
TRACE & TOXIC D
1|Al (mg/L) 0.09] 0.07] 0.04/ 0.05 0.09] 0.05] 0.08] 0.12 0.02] 0.02] 0.06/ 0.04f 0.02] 0.06] 0.14| 0.09 0.01] 0.02] 0.04| 0.08 0.02 0.08 I
CHEMICAL INDICES T
1|HAR_Ca(mgCaCO3/L) 80 76 80 81 80 78 83| 82 80 84 84 82 80 80 78| 85 80 84 80 80 84 85 I
2|HAR_Total (mgCaCO3/L) 113| 103| 114| 107f 113| 108| 112| 110 115| 118| 120 118 113| 115| 115/ 118 113| 120| 108| 116/ 120 113 o
3|Na% (%) 27 43 29 50 49 48| 57 36 49 51 51 61 49| 51 39 47 68 66 70 N
4|RSC (-) 1.2 0.0 0.2 0.0 0.0 0.1 0.0 0.0 2.0 0.0 0.2 0.4 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.2 0.0 0.0
5[SAR (-) 0.8 1.6 0.8 2.6 2.7 22| 51 12 2.2 2.9 2.3 4.0 21| 24 15 1.9 4.8 4.3 5.5
PESTICIDES
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94  Analysis

It is seen from the period of availability of data, that the sample size is too small to draw
any meaningful conclusion regarding trend etc. Therefore, only statistical analysis has
been carried out which isgiven at Annex-I1.
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10.0 Ambika Basin

10.1 Basin description

The river Ambika is one of the west flowing rivers in Gujarat State. Its basin map is
enclosed. It originates from Satapura hill ranges and flows through Dangs and Valsad
districts of Gujarat. After flowing for a length of 136 km, it fals into the Arabian Sea.
The catchment area of Ambika basin is 2715 sq.km. The basin lies between 72°50° and
73°50" east longitudes and 20° 03’ and 21°08' north latitudes. The important tributaries
of Ambika are Khapri and Waam.

10.2 Availability of W.Q. Data (in SWDES for mat)

There is only one WQ monitoring station at Gadat in the basin where availability of datais

asfollows:
Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed
1 | Gadat Ambika 2005-06 to 2012-13 39

The detailed data are given in Section- 10.3.
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10.3 Water Quality Data

Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

HISTORY SHEET

Water Year : 2012-2013
Ambica at Gadat Code : 0102 20 001
Gujarat District Vasad
WFR South of Tapi Independent River  : Ambika

Sub Tributary

Local River
Surat Sub-Division : LTSD, Surat
1510 Sqg. Km. Bank : Right
20°5122" N Longitude 1 72°5905" E
Opening Date Closing Date

14-01-1979

12-03-1979

01-02-1985

01-04-1980

Ambica at Gadat (partially blocked)
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Station Name : Ambica at Gadat ( 01 02 20 001)
Local River :

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Surat
Sub-Division : Surat

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1]Q (cumex) 0.000 0.000 2035 2226 13.34 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Brown Clear
3|EC_FLD (umho/cm) 480
4|EC_GEN (pmho/cm) 290 400
5|Odour_Code (-) odour free odour free
6|pH_GEN (pH units) 7.8 7.1
7[SS (mg/L) 110 110
8[TDS (mg/L) 180 260
9|Temp (deg C) 25.0 26.0
10[TS (mg/L) 290 370
11[Turb (NTU) 20.0 30
CHEMICAL
1| ATK-Phen (mgCaCO3/L) P 0.0 0.0 P P P
2[ALK-TOT (mgCaCO3/L) o o 100, © 10, © 0 O 0 O o O
3[Ca(mg/L) o N 32| N 32| N 0 N 0 N o N
4[CT (mg/L) L C 250, C 546] C L C L C L C
5/CO3 (mg/L) : E 0.0 E 0.0 E : E : E : E
6|F (mg/L) 0.28 0.18
7|HCO3 (mg/L) g I 122 I 134 I g I g I g I
8K (mg/L) 2.8 2.0
9[Mg (mg/L) N 75 N ga] N N N N
10[Na (mg/L) C 32.0 422 C C c
TI[NH3-N (mg N/L) o 2 013 2 008 2 0 2 0 2 o 2
T2[NO2+NO3 (mg N/L) N 0.29 0.12 N N N
13[NO2-N (mgN/L) b M 006 M 002 M b M b M b M
T4[NO3-N (mgN/L) o) 023 O 010 O o o) o)
15[0-PO4-P (mg PIL) ' N 0080 N 0050 N ' N ' N ' N
16[P-Tot (mgP/L) |T T 0200, T 0080 T |T T |T T |T T
17|S02 (mg/L) 8.0 10.0
18]SO4 (mg/L) o) g 8.6 g 14.6 g o) g o) g o) g
BIOLOGICAL/BACTERIOLOGICAL N N N N
1/BOD3-27 (mg/L) 0.5 0.6
TRACE & TOXIC
1JAT (mg/L) 0.08 0.10
CHEMICAL INDICES
1[HAR Ca(mgCaCO3/L) 80 80
2[HAR_Tota (mgCaCO3/L) 112 115
3[Na% (%) 38 a7
4|RSC () 0.0 0.0
5[SAR () 13 17
PESTICIDES
REMARKS
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Station Name : Ambika at Gadat ( 01 02 20 001 )

Local River : Ambika

Pesticides , Trace and Toxic element analysis

Division : Tapi Division, Surat

Sub Divi. : LT Sub Div., Surat

S. No. | Parameter ID Date of sampling
a | Traceand Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Anaysisdone |Analysisdoneby| Analysisdone | Anaysisdone | Analysisdone |Analysis done| Analysis done
WQL-IIl Lab, | WQL-IIl Lab, | WQL-IIl Lab, | by WQL-III by WQL-IIl | WQL-IIl Lab, | by NRWQL, | NRWQL, New | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-l1I
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- - - - 0.5259 1.10 0.6201 0.67 10.27
2|Cd Cadmium microgram/ |
- - 0.74 211 0.0108 0.008 0.0400 0.04 0.21
3|Cr Chromium microgram/ |
- - 0 0 0 1.92 0 6.97 4.62
4|Cu Copper microgram/ |
- - - - - 7.87 - 2.89 12.82
5|Hg Mercury microgram/ |
- - 0 - - 0.52 0.147 - -
6[Ni Nickel microgram/ |
- - 8.11 0.00 2.290 P - P 0.070 5.48 8.83 P P
7|Pb Lead microgram/ | o) 9] o o
- - 12.27, 29.03 0.00 o 0.52 (0] 20.22 4.64 2.46 o} o
8|Zn Zinc microgram/ | L L L L
- - 3.99 21.29 15.43 | 5.78 | 14.21 34.00 329 | |
b Pesticides microgram/ | N N N N
- - - G G G G
1|Aldrin Aldrin microgram/ |
- - 0 0.0013] 0.0038 c - c 0.0039 - - c c
2|Alpha- BHC Alpha- BHC microgram/ | o o o o
- - 0.01 0.0066 0.0132 - 0.2896 - -
3|Beta-BHC Beta-BHC microgram/ | N N N N
- - - - - D - D - - - D D
4/Gama- BHC ~ [gammaBHC microgram/ | | | I I
(Benzene T T T T
HexaChloride) R R R ) ; | : | . ) ) | |
- [¢] [¢] o o
5|D- BHC D- BHC microgram/ | ) ) ) ) ) N ) N ) ) ) N N
6|DDT DDT microgram/ |
- - 0.01 0.0008| 0.0043 - 0.0037 - -
7|Dieldrin Dieldrin microgram/ |
- - 0 0.0006 0.0110 - 0.0042 - -
8|Endos-| Endosulphan | microgram/ |
- - 0.02 0.0055] 0.0134 - 0.0906 - -
9|Endos-11 Endosulphan 1 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Ambica at Gadat ( 01 02 20 001)

Division : Surat

Local River : Sub-Division : Surat
River Water Summary
Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 548.7 0.000 20.84
2|EC_FLD (umho/cm) 1 480 480 480
3|EC_GEN (umho/cm) 2 400 290 345
4|pH_GEN (pH units) 2 7.8 71 75
5|SS (mg/L) 2 110 110 110
6|TDS (mg/L) 2 260 180 220
7| Temp (deg C) 2 26.0 25.0 25.5
8|TS(mg/L) 2 370 290 330
9|Turb (NTU) 2 20.0 3.0 115
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 2 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 2 110 100 105
3|Ca(mg/L) 2 32 32 32
4|Cl (mg/L) 2 54.6 45.0 49.8
5|CO3 (mg/L) 2 0.0 0.0 0
6|F (mg/L) 2 0.28 0.18 0.23
7|HCO3 (mg/L) 2 134 122 128
8|K (mg/L) 2 2.8 2.0 2.4
9|Mg (mg/L) 2 8.4 7.6 8
10{Na (mg/L) 2 422 32.0 37.1
11|NH3-N (mg N/L) 2 0.13 0.08 0.1
12|NO2+NO3 (mg N/L) 2 0.29 0.12 0.2
13|NO2-N (mgN/L) 2 0.06 0.02 0.04
14|NO3-N (mgN/L) 2 0.23 0.10 0.17
15|0-PO4-P (mg P/L) 2 0.080 0.050 0.065
16|P-Tot (mgP/L) 2 0.200 0.080 0.14
17|SiO02 (mg/L) 2 10.0 8.0 9
18|S04 (mg/L) 2 14.6 8.6 11.6
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 2 0.6 0.5 0.6
TRACE & TOXIC
1[{Al (mg/L) 2 0.10 0.08 0.09
CHEMICAL INDICES
1{HAR_Ca(mgCaCQO3/L) 2 80 80 80
2|HAR Total (mgCaCO3/L) 2 115 112 113
3|Na% (%) 2 44 38 41
4|RSC (-) 2 0.0 0.0 0
5|SAR (-) 2 1.7 1.3 15
PESTICIDES
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Station Name :

Ambica at Gadat ( 01 02 20 001)

Water Quality Seasonal Average for the period: 2005-2013

Division : Surat

Local River : River Water Sub-Division : Surat
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008| 2008-2009| 2009-2010| 2010-2011|2011-2012|2012-2013| 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 609.4| 117.8| 476.1| 82.01| 43.46| 142.0| 184.7( 87.89 | 0.000| 0.000| 0.000{ 0.000|{ 0.000| 0.000| 0.000{ 0.000| 0.000| 0.000| 0.000{ 0.000{ 0.000| 0.000| 0.000{ 0.000
2|EC FLD (umho/cm) 486 455| 440[ 386| 435] 480 493| s524] 310 470 437] 464 475
3|EC_GEN (umho/cm) 271 286 378 381] 397 356/ 370[ 345 405 483 556| 495| 446/ 355 423| 530 486| 442| 410 541
4{pH_FLD (pH units) 80| 78] 78] 79[ 77 80 79| 72 79 78] 78] 70| O
5|pH_GEN (pH units) 8.2 8.3 8.2 7.6 8.0 8.0 74| 75 8.2 8.3 7.9 7.3 8.1 8.2 o o 8.4 8.8 8.4 8.4 79! N 6.5 o
6|SS (mg/L) 64 91| 138| 120 155 120| 123| 110 90| 119| 192| 165/ 163| 122 78| 104| 166 183 139| C 180
7|TDS (mg/L) 191| 195| 245| 246 261| 240| 215| 220 285| 303| 351 306| 283 244 N N 276] 333 317 310 272 E 350 N
8| Temp (deg C) 283 24.0| 27.3] 26.3| 263 26.3] 245| 255 205 225| 220| 235 215/ 26.0 c c 240 27.0| 27.0] 230 24.0 25.0 c
9[TS (mglL) 360] 359] 330 %6 & | E | 530 E
10| Turb (NTU) 9.3 35 5.0 1.5 4.0 2.3 7.0 115 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10| N 3.0
CHEMICAL ' ! !
1| Alk-Phen (mgCaCO3/L) 11| 33| 33| 17] 17| 55/ 00| 00 00| 25 25 00| 50 o0 N N 50 50 50 50 00| - 0o N
2|ALK-TOT (mgCaCO3/L) 149 93| 110 128 107 104 82| 105 215 116 122 95 95 80 240 126 108 108 120 90
3|Ca(mg/L) 32 30 32 32 33 32 32| 32 32 34 34 32 32 36| 2 2 34 36 32 32 Al M 36| 2
4|Cl (mg/L) 242 210 559| 29.8| 87.8[ 855 84.1| 49.8 258 379| 735| 449| 84.1| 145.9 313| 435 630| 480| 127.7| o 222.0
5|CO3 (mg/L) 1.3 4.0 4.0 2.0 2.0 6.7 0.0 0.0 0.0 3.0 3.0 0.0 6.0 00| M M 6.0 6.0 6.0 6.0 0.0 N 00| M
6|F (mg/L) 0.09 0.05] 0.14] 0.06/ 0.5 0.17] 0.05| 0.23 005 005] 007 016] 021] o018] © o 0.05[ 0.05] 0.07] 0.32| 0.24 T 016/ O
7|HCO3 (mg/L) 179| 106| 126| 116f 126| 114| 101| 128 262| 135 143 116 104 o8| N N 280| 142| 120( 120| 146 H 110 N
8|K (mg/L) 0.4 4.9 0.3 22| 133 9.6] 24 0.7 2.9 1.9 2.6 42| T T 4.4 0.3 2.6 11 102 T
9|Mg (mg/L) 84| 71| 78] 71| 87 82| 71 80 83| 92| 79| 88 77 83 H H 97| o8] 58 78 97| | 86| H
10|Na (mg/L) 145 36.7] 18.3| 58.6| 49.3| 45.7| 37.1 270 480 293| 520| 774| / / 29.8| 44.0| 30.0 84.6 1300 /
11{NH3-N (mg N/L) 0.06/ 0.11] 0.08/ 0.06] 0.07] 0.06] 0.07| 0.10 0.05 0.06| 0.08] 0.07 0.05| 0.06| P P 0.05| 0.05| 0.07 0.16| 0.05 012 P
12|NO2+NO3 (mg N/L) 0.84 0.02| 0.17] 0.13| 0.19( 0.20] 0.13| 0.20 0.04 0.01] 0.11f 0.24] 0.19| 0.16] O (0] 0.07] 0.01| 0.16( 0.18| 0.24 = 0.11] O
13|NO2-N (mgN/L) 0.18[ 0.00{ 0.01] 0.03] 0.03 0.04] 0.03] 0.04 0.00f 0.00] 0.01] 0.05/ 0.04] 0.06] O (6] 0.00f 0.00] 0.03] 0.02| 0.04 o 001 O
14|NO3-N (mgN/L) 0.67( 0.02| 0.16] 0.10f 0.16( 0.17| 0.10| 0.17 0.04f 0.01] 0.10] 0.19( 0.15] 0.10| L L 0.07( 0.01] 0.13] 0.16/ 0.20 o 0.10[ L
15/0-PO4-P (mg PIL) 0.073| 0.080] 0.065 0.060| | | [ [o100} |
16|P-Tot (mgP/L) 0.304| 0.107| 0.127| 0.265| 0.200| 0.120( 0.360( 0.140| 0.111] 0.060| 0.182 0.170| 0.140| 0.140| N N 0.080| 0.060( 0.062| 0.280| 0.240 0240 N
17|Si02 (mg/L) 21.8| 223| 21.1] 26.6/] 202 20.1| 181 9.0 14.8| 14.8| 216| 17.8| 13.6/ 206| G G 15.1| 15.1| 24.3| 17.7| 127 : 80| G
18|S04 (mg/L) 241 10.1 6.2 74| 173 7.1 8.0 116 16.6| 16.3 6.3| 16.6] 129 4.8 13.8 13.0 10| 133| 144 N 12.0
BIOLOGICAL/BACTERIOLOGICAL c c G c
1|BOD3-27 (mg/L) 0.5 0.4 0.7 0.3 0.7 0.8 0.9 0.6 0.4 0.7 0.5 0.7 0.6 05 o fe) 0.6 14 0.7 0.6 25 0.7 o
2|DO (mg/L) 6.8 NN 104] € N
3[DO_SAT% (%) 81 D | b 124 O D
TRACE & TOXIC | | N |
1|Al (mg/L) 0.08 0.05] 0.05] 0.06] 0.05[ 0.15| 0.06| 0.09 0.02[ 0.02| 0.04] 0.03| 0.05 0.06| T T 0.02] 002 006] 004] 002 D 010] T
CHEMICAL INDICES | | ! |
1|HAR_Ca(mgCaCO3/L) 80 76 80 80 81 80 80[ 80 80 84 84 80 80 0 o o) 84 90 80 80 gal T 90 o)
2|HAR_Total (mgCaCO3/L) 115 106 113 110 118 114 110| 113 115 123 117 117 112 125 N N 125 130 104 113 125 I 126 N
3|Na% (%) 22 40 27 438 40 45| 41 32 47 35 49 57 32 48 36 59| O 67
4|RSC (-) 1.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 2.0 0.0 0.1 0.0 0.0 0.0 2.3 0.0 0.1 0.0 00[ N 0.0
5/SAR (-) 0.6 1.5 0.8 2.3 2.0 19| 15 11 1.9 12 2.1 3.0 11 1.9 12 3.3 5.1
PESTICIDES

123



104 Analysis

It is seen from the period of availability of data, that the sample size is too small to draw
any meaningful conclusion regarding trend etc. Therefore, only statistical analysis has

been carried out which isgiven at Annex-I1.
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11.0 VaitarnaBasn

11.1 Basin description

The river Vaitarna originates from hilly terrain of Maharashtra at Trimbak in Nasik
district. Itsbasin map is enclosed. After running for 120 km in Maharashtra towards west,
it falls into the Arabian Sea. The catchment area of the basin is 3,637 sg.km. This
drainage areais located between east longitudes of 72° 45" and 73° 35" and north latitudes
of 19° 30" and 20° 20’. The main tributaries of thisriver are Pinjal, Garjal, Surya, Daharji
and Tansa. There are some irrigation projects under construction namely Surya and

Wandri on the tributaries of the Vaitarnariver.

11.2 Availability of W.Q. Data (in SWDES for mat)

There is only one WQ monitoring station at Durvesh in the basin where availability of data

isasfollows:
Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed
1 | Durvesh Vaitarna 2005-06 to 2012-13 29

The detailed data are given in Section- 11.3.
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11.3 Water Quality Data
HISTORY SHEET

Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

: Vaitarna at Durvesh

: Maharashtra

: WFR South of Tapi

: Tapi Division, Surat

: 2019 Sq. Km.

0 19°42'45" N

Opening Date

: 26-10-1970

: 26-01-1971

: 26-01-1971

: 01-06-1977

Water Year

Code

District

Independent River

Sub Tributary

Loca River

Sub-Division

Bank

Longitude

Closing Date

127

: 2012-2013

: 010225001

Thane

: Vaitarna

: DGSD, Silvassa

. Left

: 72°5550" E



Station Name : Vaitarna at Durvesh ( 01 02 25 001)

Water Quality Datasheet for the period : 2012-2013

Division : Tapi Division, Surat

Local River : River Water Analysis Sub-Division : DGSD,CWC,Silvassa
S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 | 01-05-2013
PHYSICAL
1]Q (cumec) 0.000 0.000]  #907.0 330.2 43.00 6.788 0.216 0.000 0.000 0.000 0.000 0.000
2|Colour_Cod (-) Brown Clear Clear Clear
3|EC_GEN (umho/cm) 300 237 290 290
4|Odour_Code (-) odour free odour free odour free odour free
5[pH_GEN (pH units) 8.0 74 7.8 7.8
6[SS (mg/L) 90 80 82 100
7|TDS (mg/L) 200 154 190 230
8| Temp (deg C) 27.0 27.0 13.0 22.0
9|TS (mg/L) 290 234 272 330
10| Turb (NTU) 4.0 6.0 1.0 1.0
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 0.0 0.0 0.0 0.0
2|ALK-TOT (mgCaCO3/L) 90 100 80 90
3[Ca(mg/L) 28 34 28 30
4]CT (mg/L) p 40.0 28.5 75.2 p 78.0
5|CO3 (mg/L) o o 0.0 o 0.0 o 0.0 o o o 0.0 o
6|F (mg/L) ° N 0.16 N 0.20 N 0.30 N ° N 0.16 N
7[HCO3 (mg/) : c 110 c 122 c 98 c : c 110 c
8K (mg/L) N E 2.4 E 18 E 2.4 E N E 26 E
9[Mg (mg/L) G \ 6.2 \ 75 \ 6.6 \ G | 6.0 |
10[Na (mg/L) N 30.0 N 16.0 N 53.8 N N 53.8 N
T1[NH3-N (mg N/L) c 0.08 0.14 0.12 c 0.12
12|NO2+NO3 (mg N/L) N 2 0.12 2 0.16 2 0.16 2 N 2 2
13[NO2-N (mgN/L) D " 0.02 " 0.06 " 0.05 " D " "
14/NO3-N (mgN/L) ! o 0.10 0 0.10 0 0.11 0 ! o 0.12 o
15|0-PO4-P (mg P/L) | T 0.050 T 0.060 T 0.160 T | T T
16|P-Tot (mgP/L) o H 0.120 H 0.300 H 0.380 H o H 0.250 H
17|Si02 (mg/L) N 10.0 8.0 10.0 N 12.0
18[SO4 (mg/L) 5.0 8.6 10.6 10.2
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 0.6 0.5 14 2.0
TRACE & TOXIC
1|AT (mg/L) 0.12 0.16 0.14 0.10
CHEMICAL INDICES
1|HAR Ca (mgCaCO3/L) 70 85 70 75
2|HAR_Total (mgCaCO3/L) 96 116 98 100
3|Na% (%) 40 23 54 53
4]RSC () 0.0 0.0 0.0 0.0
5/SAR(-) 13 0.6 2.4 2.3
PESTICIDES
REMARKS

Note. : # Discarded and estimated discharge
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Station Name : Vaitarna at Durvesh (01 02 25 001 )

Local River : Vaitarna

Pesticides , Trace and Toxic element analysis

Division : Tapi Division, Surat

Sub Divi. : DGSD, Silvassa

S. No. | Parameter ID Date of sampling
a | Traceand Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Anaysisdone |Analysisdoneby| Analysisdone | Anaysisdone | Analysisdone |Analysis done| Analysis done
WQL-IIl Lab, | WQL-IIl Lab, | WQL-IIl Lab, | by WQL-III by WQL-IIl | WQL-IIl Lab, | by NRWQL, | NRWQL, New | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-l1I
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- - - - 0.1316 1.07 1.09 11.3
2|Cd Cadmium microgram/ |
- - 8.86 35.86 0.1684 0.011 0.23 0.30
3|Cr Chromium microgram/ |
- - 0 11.68 0 3.57 8.23 6.01
4|Cu Copper microgram/ |
- - - - - 7.24 37.36 9.00
5|Hg Mercury microgram/ |
- - 0 - - 0.53 - -
6[Ni Nickel microgram/ |
- - 66.59 183.84 0.653 P - P P 4.90 11.77 P P
7|Pb Lead microgram/ | o] o] o o o
- - 96.44 305.26] 0.000 o 1.30 (0] o 4.46 3.89 o o
8(Zn zZinc microgram/ | L L L L L
- - 16.66 30.35 8.663 | 43.93 | | 33.00 26.93 | |
b Pesticides microgram/ | N N N N N
G G G G G
1|Aldrin Aldrin microgram/ |
- - 0 0 0 C . C c . - c c
2|Alpha- BHC Alpha- BHC microgram/ |
- - 0.01 0 0 o - o o - 4 0 o
3|Beta-BHC Beta-BHC microgram/ | N N N N N
- - - - - D - D D - - D D
4|Gama- BHC ~ |gamma-BHC microgram/ | | | I I I
(Benzene T T T T T
HexaChloride) ) ) ) ) ) | ) | I ) ) I I
- o [¢] (0] (0] o
5|D- BHC D- BHC microgram/ | ) ) ) ) ) N ) N N ) ) N N
6|DDT DDT microgram/ |
- - 0 0 0.0032 - - -
7|Dieldrin Dieldrin microgram/ |
- - 0 0 0.0027 - - -
8|Endos-| Endosulphan | microgram/ |
- - 0 0.0025] 0.0926 - - -
9|Endos-11 Endosulphan 1 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Vaitarna at Durvesh ( 01 02 25 001)

Division : Tapi Division, Surat

Local River : Sub-Division : DGSD,CWC,Silvassa
“UNumber of |
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1{Q (cumec) 365 1394 0.000 78.20
2|EC_GEN (umho/cm) 4 300 237 279
3|pH_GEN (pH units) 4 8.0 7.4 7.8
4|SS (mg/L) 4 100 80 88
5|TDS (mg/L) 4 230 154 194
6| Temp (deg C) 4 27.0 13.0 22.3
7|TS (mg/L) 4 330 234 282
8|Turb (NTU) 4 6.0 1.0 3
CHEMICAL
1{Alk-Phen (mgCaCO3/L) 4 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 4 100 80 90
3|Ca(mg/L) 4 34 28 30
4]Cl (mg/L) 4 78.0 28.5 55.4
5|CO3 (mg/L) 4 0.0 0.0 0
6|F (mg/L) 4 0.30 0.16 0.21
7|HCO3 (mg/L) 4 122 98 110
8|K (mg/L) 4 2.6 1.8 2.3
9|Mg (mg/L) 4 75 6.0 6.6
10{Na(mg/L) 4 53.8 16.0 38.4
11|NH3-N (mg N/L) 4 0.14 0.08 0.11
12|NO2+NO3 (mg N/L) 3 0.16 0.12 0.15
13|NO2-N (mgN/L) 3 0.06 0.02 0.04
14|NO3-N (mgN/L) 4 0.12 0.10 0.11
15|0-PO4-P (mg P/L) 3 0.160 0.050 0.09
16|P-Tot (mgP/L) 4 0.380 0.120 0.263
17|Si02 (mg/L) 4 12.0 8.0 10
18|S04 (mg/L) 4 10.6 5.0 8.6
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 4 2.0 0.5 11
TRACE & TOXIC
1[{Al (mg/L) 4 0.16 0.10 0.13
CHEMICAL INDICES
1{HAR_Ca(mgCaCQO3/L) 4 85 70 75
2|HAR Total (mgCaCO3/L) 4 116 96 102
3|Na% (%) 4 54 23 42
4|RSC (-) 4 0.0 0.0 0
5/SAR (-) 4 2.4 0.6 1.7
PESTICIDES
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Station Name : Vaitarna at Durvesh ( 01 02 25 001)

Water Quality Seasonal Average for the period: 2005-2013

Division : Tapi Division, Surat

Local River : River Water Sub-Division : DGSD,CW(C,Silvassa
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |2005-2006|2006-2007|2007-2008]2008-2009| 2009-2010[ 2010-2011| 2011-2012|2012-2013] 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1 |Q (cumec) 480.6| 401.8| 468.3| 401.9| 73.39| 542.6| 460.6| 256.0 | 7.054| 6.022| 7.717| 12.08| 15.27| 34.19| 10.43| 1.751| 0.000| 0.000| 1.426| 3.141| 0.000| 0.000| 0.000| 0.000
2 |EC FLD (umholcm) 128 510] 137] 265 143| 165] 949] 177 1585
3 [EC_GEN (umho/cm) 166 92| 178| 182| 285| 254 297| 269 | 1511| 288 763| 5166| 4433 290 [10000| 2396| 7269| 10000| 1976 290
4 |pH_FLD (pH units) 80| 80 81 73 74] 75| 76| 81 70| o
5 |pH_GEN (pH units) 7.9 8.0 80/ 81 7.9 7.5 75| 7.7 7.7 8.2 8.5 8.0 7.9 7.8 80| 84 84| 7.6 7.9 N N 7.8
6 |SS(mg/L) 52 49 94 79| 112 100 98| 85 121 83| 168| 748| 1260 82 989 292| 622| 1607| 572 100
7 |TDS(mg/L) 117 70| 119| 121| 185| 201| 230| 177 | 1196| 194 488| 3570 3002 190 | 8954| 2107| 4750| 6970 1153 c c 230
8 |Temp (degC) 27.0| 27.0| 286| 29.0] 29.0| 285 285| 27.0 | 24.0| 250 240| 240 245 13.0 [ 27.0] 27.0] 28.0| 25.0| 26.0 E E 22.0
9 |TS(mg/L) 301 295 262 272 330
10 |Turb (NTU) 30| 40| 20 20| 65 25/ 110 50 10| 10| 20 15 10 10l 10| 10/ =20 ! ' 10
CHEMICAL N-| N
1 [Alk-Phen (mgCaCO3/L) 0.0/ 0.0 00| 0.0 25 0.0 0.0/ 0.0 0.0/ 0.0 50 0.0 00| © 0.0 00| 5.0 50 0.0 0.0 0.0
2 |ALK-TOT (mgCaCQO3/L) 85 68 88 85 95| 117 78| 95 130] 100] 131] 130] 182| N 80 120] 232| 172| 400] 130| 2 2 90
3 |Ca(mg/L) 31 25 29 30 32 31 31| 31 31 32 35 39 33 C 28 39 42 35 40 36 30
4 |Cl (mg/L) 6.9 01| 380| 138 346 59.8| 110.3] 34.3 | 4065 31.0] 83.7] 1194 2156| E 0 75.2 | 5013| 591.0] 1077| 4731] 3552| M M 78.0
5 |CO3(mg/L) 0.0 0.0[ 0.0 0.0 3.0 0.0 0.0] 00 0.0 0.0 6.0 0.0[ 0.0 N 0.0 0.0 6.0 6.0 0o 00| O o 0.0
6 |F(mg/L) 0.05] 005 005] 007] 013] 011] 006] 018 022] 005 005 036 009 ! c 030 | 005 009 005 044] 028 N N 0.16
7 |[HCO3 (mg/L) 104| 83| 107 104| 110{ 143] 95| 116 159| 122| 148] 159] 222| N E 98 146| 271| 198] 488) 159| T T 110
8 |K (mg/L) 01| 40/ 01 3.1 1.8 99| 21 11 55/ 30.6/] 835 2.4 11.1| 12.1]| 4400 12.4| H H 2.6
9 |Mg(mg/L) 6.3 4.8 58 6.3 6.9 9.3 6.4| 6.8 58 7.8 87| 126 92| 2 | 6.6 12.6| 129| 117 117| 126 6.0
10 [Na(mg/L) 56 26.0 77| 25.7] 44.0| 60.8| 23.0 21.0| 64.0] 776.0[ 1490 N 53.8 383.0| 765.0| 3078| 232.2| / / 53.8
11 |NH3-N (mg N/L) 0.05| 0.08/ 0.05| 0.07| 0.07| 0.07[ 0.09| 011 | 0.20| 0.05| 0.05| 026 0.10] M 0.12 | 0.18| 0.08/ 0.13| 0.08/ 0.08 0.12
12 [NO2+NO3 (mg N/L) 0.23| 0.01] 0.10| 0.12| 0.14] 028 0.13| 014 | 0.40| 0.00[ 0.09] 076 0.11| O 2 016 | 005/ 0.03] 033 056| 028 P P
13 |NO2-N (mgN/L) 0.01| 0.00] 0.00| 0.01| 0.04| 0.08] 0.02| 0.04 | 0.04] 0.00[ 0.00] 0.06[ 0.02] N 0.05 | 000/ 0.00f 0.03| 0.06/ 008 O (0]
14 [NO3-N (mgN/L) 0.22| 0.01] 0.09| 0.11| 0.0/ 020 0.11] 010 | 0.36/ 0.00[ 0.09] 070 0.09] T M 0.11| 005/ 0.03] 030 050, 020 O (0] 0.12
15 |0-PO4-P (mg P/L) 0.070| 0.080| 0.055 H O |0.160 L L
16 |P-Tot (mgP/L) 0.255| 0.075| 0.060| 0.404| 0.130| 0.060| 0.405| 0.210| 0.180| 0.050| 0.097| 0.380| 0.120 N ] 0.380( 0.028] 0.080[ 0.060| 0.320| 0.200| | | 0.250
17 |Si0O2 (mg/L) 18.6| 19.9| 20.4| 23.6/ 205/ 121| 16.0] 9.0 14.8| 153 22.4| 26.8| 149| / T 10.0 [ 22.2] 20.8| 28.8| 285 135 N N 12.0
18 [SO4 (mg/L) 11.7 54| 44| 90| 134 37 9.1 6.8 375 8.4 5.6/ 28.8| 46.0 H 106 | 144.1] 256 55.9| 2849 183 G G 10.2
BIOLOGICAL/BACTERIOLOGICAL S
1 |BOD3-27 (mg/L) 0.2 0.5 0.9 0.7 0.7 0.6 18| 0.6 2.0 13 04| 9.0 11 N 14 40| 5.0 80/ 50 80| c C 2.0
2 |DO (mg/L) 56| 5.8 58 9.0 6.3 5.9 5.8 71 R 55| o o
3 |DO_SAT% (%) 73 75 74| 119 76 70 69 88 68 N N
TRACE & TOXIC D | b
1 |Al (mg/L) 0.07] 0.12| 0.04| 0.12| 0.07| 010/ 0.08] 014 | 0.02| 0.02( 0.04] 0.04| 0.04 014 | 0.04] 002| 008 0.14| 012 I 0.10
CHEMICAL INDICES T T
1 |HAR Ca(mgCaCO3/L) 76 62 73 76 80 78 78| 78 76 80 88 97 82 70 97| 105 88| 100 89 | I 75
2 |HAR Total (mgCaCO3/L) 103 82 97 102 109 117 104| 106 100 113 124 150 121 98 150 159 137 149 142 o) o) 100
3 |Na% (%) 13 36 14 32 32 52| 31 29 52 90 63 54 83 92 90 76| N N 53
4 |RSC(-) 0.1 00 00/ 00/ 00/ 01 00 0.0 0.6 00[ 0.2 0.0 14 0.0 0.0 15 07 50 0.0 0.0
5 |SAR(-) 0.3 11 0.3 11 17 26/ 1.0 0.9 25| 27.7] 54.8 2.4 13.3| 285| 110.1 8.5 2.3
PESTICIDES
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11.4 Analysis

It is seen from the period of availability of data, that the sample size is too small to draw
any meaningful conclusion regarding trend etc. Therefore, only statistical analysis has

been carried out which isgiven at Annex-I1.
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12.0 Dhadar Basin

12.1 Basin description

The Dhadhar River is one of the west flowing rivers in Gujarat state. Its basin map is
enclosed. It originates from the Pavagadh Hills of Gujarat state and flows through
Vadodara and Bharuch districts. The river Dhadhar after flowing 87 Km. receives
Vishwamitri tributary from right bank at Pingalwada village 500 m. up stream of Gauge
and Discharge site. After flowing another 55 km. it falls in to the Gulf of Khambhat. The
total length of the river from its source to outfal in the Gulf of Khambhat is about 142
km.The important tributaries of the Dhadhar River are Vishwamitri, Jambuoriver, Dev and
Surya River. The catchment area of the Dhadhar basin is 3423 Sg.km. and catchment area
up to the site is 2400 Sg.km. It lies between east longitude 72° 30" and 73° 45’ and North
latitude 21° 45’ and 22° 45'.

12.2  Availability of W.Q. Data (in SWDES for mat)

There is only one WQ monitoring station at Pingalwada in the basin where availability of

datais asfollows:

Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed
1 | Pingawada Dhadar 2005-06 to 2012-13 92

The detailed data are given in Section- 12.3.
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12.3 Water Quality Data

Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

HISTORY SHEET

: Dhadar at Pingalwada

. Gujarat

: Narmada

. Tapi Dvision, Surat

: 2400 Sg. Km.

: 22°06'37" N

Opening Date

: 07-04-1989

: 30-06-1989

: 15-03-1990

Water Quality

Water Year

Code

District

Independent River

Sub Tributary

Loca River

Sub-Division

Bank

Longitude

Closing Date

1 2012-2013

: 0102 14 001

Vadodara

: Dhadhar

: Dhadhar

: LNSD, Bharuch

. Right

1 73°04'44" E

A =R

Dhadar at Pingalwada- the blackish water with floating muck indicating pollution



Station Name : Pingalwada ( 01 02 14 001)

Local River : Dhadhar

Water Quality Datasheet for the period : 2012-2013

River Water Analysis

Division : Tapi Dvision, Surat
Sub-Division : LNSD Bharuch

S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 [ 01-05-2013
PHYSICAL
1|Q (cumec) 0.000 0.000 4.007 14.12 14.10 6.425 3.658 6.261 5.874 5.294 4.649 3.998
2|Colour_Cod (-) Green Greenlight Brown Clear Green Clear Clear|Light Green|Light Green Clear Clear|Light Green
3|EC_FLD (umho/cm) 750 610 850 1000 1100 1050 1100 1100
4|EC_GEN (umho/cm) 1625 760 560 690 800 1120 1020 1100 1100 1034 990 1050
5|Odour_Code (-) fishy fishy fishy fishy septic fishy fishy septic septic fishy fishy septic
6[pH_FLD (pH units) 6.5 8.0 6.5 6.8 6.5 6.5 7.0 6.8 7.0 7.0 6.8 7.0
7[pH_GEN (pH units) 6.6 8.2 7.2 6.8 6.8 6.6 6.6 6.8 6.8 6.8 6.8 6.8
8[SS (mg/L) 530 110 160 200 320 360 352 320 350 350 330 380
9[TDS (mg/L) 1069 450 360 452 650 732 680 726 650 713 654 690
10| Temp (deg C) 27.0 27.0 25.0 24.0 24.0 20.0 13.0 16.0 14.0 17.0 21.0 24.0
11|TS(mg/L) 1599 685 520 652 970 1092 1032 1000 1063 984 1070
12| Turb (NTU) 2.0 2.0 32.0 50.0 4.0 1.0 3.0 2.0 2.0 2.0 2.0
CHEMICAL
1| Alk-Phen (mgCaCO3/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2|ALK-TOT (mgCaCO3/L) 130 115 107 139 135 75 95 87 140 133 131 107
3[Ca (mg/L) 32 36 34 40 36 34 40 36 36 42 34 34
4|Cl (mg/L) 266.0 115.0 64.0 100.0 170.0 88.6 114.0 91.0 105.0 75.6 78.0 80.2
5[CO3 (mg/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6[F (mg/L) 0.40 0.20 0.14 0.40 0.40 0.30 0.40 0.32 0.28 0.30 0.20 0.24
7|HCO3 (mg/L) 159 140 130 170 165 92 116 106 171 162 160 130
8|K (mg/L) 60.2 5.0 2.0 4.0 12.0 1.8 4.2 2.6 9.2 4.6 2.8 4.2
9[Mg (mg/L) 14.6 9.7 10.0 12.0 13.1 10.4 9.7 6.2 18.2 6.8 10.2 7.6
10[{Na (mg/L) 160.0 85.0 40.0 70.0 120.6 52.4 70.2 58.2 62.4 56.2 60.4 60.4
11[NH3-N (mg N/L) 0.18 0.10 0.12 0.20 0.14 0.20 0.18 0.16 0.16 0.18 0.16 0.18
12|[NO2+NO3 (mg N/L) 0.28 0.10 0.46 0.38 0.50 0.36 0.30
13[NO2-N (mgN/L) 0.10 0.02 0.20 0.18 0.15 0.20 0.10
14|NO3-N (mgN/L) 0.18 0.08 0.26 0.20 0.35 0.16 0.20 0.22 0.20 0.26 0.20
15/0-PO4-P (mg P/L) 0.060 0.080 0.050 0.050 0.100 0.050
16|P-Tot (mgP/L) 0.240 0.920 0.300 0.360 1.000 0.560 0.580 0.190 0.540 0.480 0.460 0.440
17|Si02 (mg/L) 10.0 24.0 10.0 8.0 24.0 10.0 20.0 10.0 10.0 8.0 8.0 10.0
18|S04 (mg/L) 24.8 27.2 9.8 10.6 38.2 36.0 30.2 14.6 12.4 12.0 12.2 14.8
BIOLOGICAL/BACTERIOLOGICAL
1/BOD3-27 (mg/L) 8.0 10.0 2.0 6.0 8.0 5.0 0.5 14 12 12 2.2 2.0
2[DO (mg/L) 7.6 7.8 2.8 1.8 5.8 3.5
3[DO_SAT% (%) 90 74 28 17 65 42
TRACE & TOXIC
1|Al (mg/L) 0.08 0.14 0.18 0.20 0.18 0.10 0.06 0.18 0.12 0.18 0.08
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 80 90 85 100 90 85 100 90 90 105 85 85
2|HAR Tota (mgCaCO3/L) 141 130 127 150 145 128 140 116 166 133 128 117
3[Na% (%) 62 58 40 50 62 47 51 52 43 47 50 52
4|RSC (-) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
5[SAR (-) 5.9 3.2 1.6 2.5 4.4 2.0 2.6 2.4 2.1 2.1 2.3 2.4
PESTICIDES
REMARKS
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Station Name : Dhadar at Pingalwada ( 01 02 14 001 )

Local River : Dhadar

Pesticides , Trace and Toxic element analysis

Division : Tapi Division, Surat

Sub Divi. :LNSD, Bharuch

S. No. | Parameter ID Date of sampling
a | Traceand Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Anaysisdone |Analysisdoneby| Analysisdone | Anaysisdone | Analysisdone |Analysis done| Analysis done
WQL-IIl Lab, | WQL-IIl Lab, | WQL-IIl Lab, | by WQL-III by WQL-IIl | WQL-IIl Lab, | by NRWQL, | NRWQL, New | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-l1I
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- - - - 2.375 - 1.48 1.095 1.07 14.94 8.6 0.1044
2|Cd Cadmium microgram/ |
- - 1.78 2.89 2.624 1.380 0.263 0.880 0.05 0.14 0.31 2.190
3|Cr Chromium microgram/ |
- - 0 0 0 2.09 6.31 0 13.56 3.27 154 231
4|Cu Copper microgram/ |
- - - - - - 24.2 - 4.00 4.55 8.13 -
5|Hg Mercury microgram/ |
- - 0 - - - 0.54 0.5598 - - 0.36 0.0841
6[Ni Nickel microgram/ |
- - 19.67, 3.92 8.33 11.34 - P 6.56 8.64 6.81 33.51 8.37
7|Pb Lead microgram/ | o)
- - 35.29 52.17 0.00 6.56 9.15 o 30.76 5.78 251 245 0.00
8|Zn Zinc microgram/ | L
- - 3181 37.05 73.39 355.1 - | 37.97 288.0 9.75 23.60 20.16
b Pesticides microgram/ | N
1|Aldrin Aldrin microgram/ | G
- - 0 0.0034 0.0097 0.03 - c 0.0154 - - -
2|Alpha- BHC Alpha- BHC microgram/ | o
- - 0.21 0.004 0.0372 0 - 0.0381 - - -
3|Beta-BHC Beta-BHC microgram/ | g
4/Gama- BHC ~ [gammaBHC microgram/ | | £
(Benzene T =
HexaChloride) [ Q
- - - - - - - - (0] - - - - 8
5|D- BHC D- BHC microgram/ | N §
@
6/DDT DDT microgram / | 3
- - 0.02 0.0034 0.0027 0 - 0.0034 - - - =
7|Dieldrin Dieldrin microgram/ | g
- - 0 0.0033] 0.0033 0.026 - 0.0038 - - - o)
8|Endos-| Endosulphan | microgram/ | )
- - 0.03 0.005 0.0213 0.165 - 0.1099 - - -
9|Endos-11 Endosulphan 1 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Station Name : Pingalwada ( 01 02 14 001)
Local River : Dhadhar

Water Quality Summary for the period : 2012-2013

River Water Summary

Division : Tapi Dvision, Surat
Sub-Division : LNSD Bharuch

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1|Q (cumec) 365 148.2 0.000 9.272
2|EC_FLD (pumho/cm) 8 1100 610 945
3|EC_GEN (umho/cm) 12 1625 560 987
4|pH_FLD (pH units) 12 8.0 6.5 6.9
5|pH_GEN (pH units) 12 8.2 6.6 6.9
6|SS (mg/L) 12 530 110 314
7|TDS (mg/L) 12 1069 360 652
8|Temp (deg C) 12 27.0 13.0 21
9|TS(mg/L) 11 1599 520 970
10{Turb (NTU) 11 50.0 1.0 9.3
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 12 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 12 140 75 116
3|Ca(mg/L) 12 42 32 36
4|Cl (mg/L) 12 266.0 64.0 112.3
5|CO3 (mg/L) 12 0.0 0.0 0
6|F (mg/L) 12 0.40 0.14 0.3
7|HCO3 (mg/L) 12 171 92 142
8|K (mg/L) 12 60.2 1.8 9.4
9|Mg (mg/L) 12 18.2 6.2 10.7
10|Na (mg/L) 12 160.0 40.0 74.7
11|NH3-N (mg N/L) 12 0.20 0.10 0.16
12[NO2+NO3 (mg N/L) 7 0.50 0.10 0.34
13|NO2-N (mgN/L) 7 0.20 0.02 0.14
14|NO3-N (mgN/L) 11 0.35 0.08 0.21
15|0-PO4-P (mg P/L) 6 0.100 0.050 0.065
16|P-Tot (mgP/L) 12 1.000 0.190 0.506
17|Si02 (mg/L) 12 24.0 8.0 12.7
18|S04 (mg/L) 12 38.2 9.8 20.2
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 12 10.0 0.5 4
2|DO (mg/L) 6 7.8 18 49
3|DO_SAT% (%) 6 90 17 53
TRACE & TOXIC
1[Al (mg/L) 11 0.20 0.06 0.14
CHEMICAL INDICES
1|HAR_Ca(mgCaCQO3/L) 12 105 80 90
2|HAR Total (mgCaCO3/L) 12 166 116 135
3|Na% (%) 12 62 40 51
4|RSC (-) 12 0.1 0.0 0
5|SAR (-) 12 5.9 16 2.8
PESTICIDES
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Station Name : Pingalwada ( 01 02 14 001)

Water Quality Seasonal Average for the period: 2005-2013

Division : Tapi Dvision, Surat

Local River : Dhadhar River Water Sub-Division : LNSD Bharuch
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008| 2008-2009|2009-2010| 2010-2011|2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumex) 161.4| 151.8| 123.4| 9.433| 7.448| 32.31| 12.51| 6.445| 3.093| 3.710| 5.235| 5.230| 2.057| 6.178| 1.836| 5.554| 1.752| 0.000| 4.230| 3.351| 1.268| 3.799| 0.000| 4.647
2|EC_FLD (umho/cm) 483| 880| 1000 902 938 737 1491 909 679 952| 1098| 1057| 1063 1385| 1206 1061| 1173 1100
3|EC_GEN (umho/cm) 940| 811 521| 1246| 1093| 1044 1150( 887| 1273| 1282| 1473| 1329| 1245| 1177 920| 1085| 1460| 1594 1480| 1413| 1413| 1375 1329 1025
4|pH_FLD (pH units) 7.2 6.9 6.8 6.1 6.5 6.9 7.8 7.0 6.7 6.7 6.6 6.5 6.8 7.5 7.2 6.8 6.5 6.6 6.3 6.9
5|pH_GEN (pH units) 8.1 7.8 7.5 7.3 7.4 7.5 7.0 7.1 7.7 7.8 7.9 7.1 7.5 7.5 6.7 6.7 7.8 7.9 7.3 8.0 7.6 7.3 8.0 6.8
6|SS (mg/L) 93| 141| 146| 298| 324 350| 491| 264 99| 229| 296| 353 412 394| 333| 346 115| 237 329| 640| 467 407 450 353
7|TDS (mg/L) 677| 548 373| 840 707| 688 809 596| 987| 932 989 828| 758| 853 593| 697| 1236| 1178 989 1044| 946] 886/ 867 686
8| Temp (deg C) 29.9| 27.2| 258| 26.6| 26.4| 26.4| 25.6| 254 21.6| 180| 233| 235 238| 248| 245 158 280| 23.7| 220 26.7 257 25.7| 26,5 20.7
9|TS (mg/L) 1115| 1306/ 885 1247)] 995 1041 1293| 1317 1039
10| Turb (NTU) 1.0 7.5 7.3 2.0 2.8 8.0 2.0 18.0 1.3 1.3 1.0 1.8 15 0.8 15 2.0 1.3 17 1.3 3.0 2.0 1.3 2.0 2.0
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 4.2 0.0
2|ALK-TOT (mgCaCO3/L) 317| 148 147 139| 136| 131| 131 125| 387 193] 226/ 102| 101| 137 95 99| 229| 215/ 209 143| 118| 103 162 123
3|Ca(mg/L) 37 35 34 37 39 36 38 36 39 40 40 40 39 39 40 37 40 43 39 40 40 43 37 37
4|Cl (mg/L) 200.9| 119.5| 90.2| 222.2| 190.2| 228.3| 208.3| 143.0| 183.3| 163.1| 256.1| 268.9| 208.7| 234.9] 162.9| 99.6| 271.4| 215.8| 256.3| 295.0( 234.8| 284.9| 350.5| 77.9
5|CO3 (mg/L) 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 0.0 0.0 15 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 5.0 0.0
6|F (mg/L) 0.13| 0.11] 0.14| 0.10f 0.37] 0.24| 0.18/ 0.31f 0.05] 0.05| 0.06/ 0.35[ 0.30]f 0.23] 0.29] 0.33( 0.11] 0.05| 0.08] 0.35( 0.37| 0.30] 0.60] 0.25
7|HCO3 (mg/L) 384| 181 179| 169| 166| 160| 160| 153| 472| 235/ 273| 125| 123| 165/ 116| 121| 279| 262 255| 171| 143] 126/ 188 151
8|K (mg/L) 4.4 5.8 7.2 10.3] 115| 145| 16.6 10.3| 127 185| 116| 243| 249 4.4 78| 124 106| 270/ 16.1| 20.0f 47.0 3.9
9|Mg (mg/L) 10.7 8.4 95| 117 119| 124 111| 119 117| 123| 11.8| 122 119 121 85| 11.1| 120| 136| 117 123 126| 116| 11.2 8.2
10|Na (mg/L) 87.0 65.5| 140.6] 133.3| 161.5| 140.9| 95.1 121.5| 182.3| 165.5| 131.6| 152.8| 102.9] 60.8| 203.0| 152.4| 182.0| 211.8| 153.2| 169.0| 236.1] 59.0
11{NH3-N (mg N/L) 1.39] 040[ 0.0 0.29| 4.49| 088 0.74 0.15] 040 0.05/ 0.06] 4.85| 11.26] 4.26| 0.08 0.18] 0.10| 0.05/ 0.09| 16.23| 11.26] 0.38| 0.10| 0.17
12|NO2+NO3 (mg N/L) 0.62| 0.06] 0.39| 0.23[ 057 1.79| 0.23| 0.34( 0.06] 0.01] 0.10] 0.60f 0.55[ 0.37] 0.27] 033| 0.25| 0.12| 0.22] 071 0.68| 0.34| 0.27
13|NO2-N (mgN/L) 0.15| 0.00] 0.04| 0.04f 0.07| 0.48| 0.04| 0.13| 0.01] 0.00] 0.01] 0.05/ 0.09|] 0.06] 0.08] 0.15/ 0.03] 0.00f 0.05] 0.06/ 0.06| 0.05| 0.02
14|NO3-N (mgN/L) 0.48| 0.06] 0.34| 0.20f 0.50f 130 019 0.21f 0.05] 0.01] 0.09| 055 046] 0.31] 020/ 0.19( 0.22| 0.12] 0.17| 0.65[ 0.62] 0.29] 0.25| 0.22
15|0-PO4-P (mg P/L) 0.244] 0.058| 0.060 0.053| 0.070| 0.075 0.063| 0.090
16|P-Tot (mgP/L) 1.080| 0.624| 0.336] 0.910( 1.120| 0.684| 0.920| 0.564| 1.330| 1.065| 1.313| 1.580| 1.400( 1.190| 0.570| 0.468| 1.087| 0.887| 0.742| 1.993| 2.173| 1.307| 0.440| 0.460
17|SiO2 (mg/L) 25,6 25.8| 256| 285| 268 265 219| 15.2| 238 224 276| 26.1| 189| 234 10.0| 125| 21.7| 23.6| 28.0| 243| 19.0/ 25.3| 10.0 8.7
18|S04 (mg/L) 135 239 6.3 24.6| 439| 27.1| 184| 221 172 285| 143| 434 438| 269| 394| 233 46.3] 325| 154| 65.0[ 58.6| 225| 34.4| 13.0
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 10.3 4.2 5.5 6.5 152 21.1 4.1 6.8 8.0 6.0 195 125 8.5 6.5 31 2.0 127 330/ 37.3] 180 27.3| 120 5.3 1.8
2|DO (mg/L) 5.5 5.5 3.6 5.5 4.5 7.6 5.1 6.2 5.0 5.1 5.0 8.0 4.1 7.1 45 5.2 4.7 4.7
3|DO_SAT% (%) 70 69 45 68 55 90 62 72 59 60 61 96 40 81 56 63 57 53
TRACE & TOXIC
1|Al (mg/L) 0.13| 0.13] 0.13] 0.07{ 0.12] 0.15] 0.12| 0.16{ 0.07f 0.08] 0.15/ 0.10f 0.10]f 0.13] 0.08/ 0.11f 0.07{ 0.07| 0.26] 0.11f 0.06] 0.11] 0.10] 0.13
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 93 87 86 92 98 91 94 89 98 99| 100 99 99 98| 100 91 99| 107 97| 100| 100 107 93 92
2|HAR_Total (mgCaCO3/L) 138| 122| 126 141 148| 142| 140 138 147| 150 149 150( 148| 148| 135/ 138 149| 163| 146 152 153| 155| 139| 126
3|Na% (%) 50 438 65 63 60 64 54 62 71 66 64 64 57 48 74 65 71 67 66 67 72 50
4|RSC (-) 3.6 0.6 0.5 0.4 0.1 0.4 0.2 0.0 4.8 0.9 1.6 0.0 0.0 0.2 0.0 0.0 1.6 1.0 1.3 0.3 0.0 0.0 0.5 0.0
5|SAR (-) 3.3 2.5 5.1 4.8 5.8 5.1 35 4.3 6.5 5.9 4.7 55 3.9 2.3 7.3 5.2 6.6 7.5 54 5.9 8.8 2.3
PESTICIDES
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124 Analysis

A summary of statistical analysis on 6 parameters for Dhadar basin is given Table-15.
Time series graphs with linear trend line are shown in Annex-VI. Number of samples
found unfit for designated best use of drinking water, irrigation and support to aquatic life

have also been determined and are given in the section dealing with inferences.

Table-15: Summary of Statistical Analysisfor period from WY :2005 to WY :2013

Site Name & Code Site Name EC_GEN pH_GEN DO BOD3-27 NH3-N
010214001 Pingalwada

N 92 92 58 92 92
Average 1160.3 7.5 5.2 114 2.3
Median 1190.3 7.5 5.0 8.0 0.2
Standard Deviation 386.3 0.6 18 124 5.0
Minimum 115.0 5.7 1.8 0.5 0.1
Maximum 1958.0 9.3 105 55.0 16.9
CcVv 33.3 8.0 34.0 108.0 2194
25th Percentile 886.0 7.0 4.0 3.0 0.1
75th Percentile 1416.8 7.8 6.5 135 14
Linear Trend Line

Slope /year -9.506 -0.120 -0.131 -0.860 0.150
Intercept 1198 7.92 5.825 14.81 1.699
R2 value 0.003 0.212 0.015 0.025 0.005

125 Inferences

The percentage of samples that were found to be beyond the tolerance limits prescribed for

adesignated best use of water for sitesin Dhadar basin is as follows:

e Pingalwada

Table-16: Percentage of Samplesfound to be beyond the tolerance limits

S Charateristics / Parameter Class of Water as per Designated Best Use
No A D E

1 pH 5.4 5.4 5.4

2 Dissolved Oxygen 65.5 22.4 -

3 Bio-chemical Oxygen demand 815 - -

4 Ammonia (as free Nitrogen) - 29.3 -
5 Electrical Conductivity - - 0
6 Sodium Absorption Ratio - - 0
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Time series plots for the above parameters for the only site in Dhadar basin, viz
Pingawada is given in Annex-VI. It is observed that pH generally shows a decreasing
trend. DO has aso decreased over the years with frequent occurrence of troughs on the
lower side. BOD values aso show decreasing trend but at the same time, frequent spikes
of higher values are seen. Free ammonia (as Nitrogen) is found to have shown very high
value-spikes during WY:2009-10 and WY :2010-11. However, no spikes have been seen
during the water year under report. Very high percentages of samples have failed in BOD
and NH3-N, as may be seen in the subsequent para, which shows very high degree of

pollution of organic as well as sewage related origins.
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13.0 Kim Basin

13.1 Basin Description

Kim River is one of the west flowing rivers in Gujarat state. Its basin map is enclosed. It
originates from Satpura Hill ranges in Bharuch district and falls in Gulf of Khambhat near
village Kantigjal of Hansot taluka of Bharuch district after flowing south west direction for
a length of 107 km. The river Kim, for the first 80 km. of its course passes through
Rajpipaa and Valia talukas. For the remaining the river flows in a western direction
between Ankleshwar and Olpad taluka of Surat District. The main tributaries of Kim river
is Ghanta river and Tokri river. The river basin extends over an area of 1286 Sg.km. of

which the catchment area up to the site is 804 sq km. The river basin lies between21° 19°

to 21° 38" North latitude and 72° 40’ to 73° 27’ East longitude.
13.2 Availability of W.Q. Data (in SWDES for mat)

There is only one WQ monitoring station at Moti Naroli in the basin where availability of

datais asfollows:

Sl. | Sitename River/Tributary | Period of sample No. of samples
No. collection analysed

1 | Moti Naroli Kim 2005-06 to 2012-13 89
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13.3 Water Quality Data

Site

State

Basin

Tributary

Sub-Sub Tributary

Division

Drainage Area

Latitude

Gauge

Discharge

Sediment

Water Quality

. 17-10-1990

. 01-07-1991

HISTORY SHEET

: Kim at Motinaroli

. Gujarat

: Narmada

. Tapi Dvision, Surat

© 804 Sg. Km.

. 21°2416" N

Opening Date

Water Year

Code

District

Independent River

Sub Tributary

Loca River

Sub-Division

Bank

Longitude

Closing Date

1 2012-2013

: 0102 16 001

Surat

: Kim

: LNSD, Bharuch

. Right

. 72°57'48" E

. 17-10-1990
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Water Quality Datasheet for the period : 2012-2013

Station Name : Motinaroli ( 01 02 16 001) Division : Tapi Dvision, Surat
Local River : Kim River Water Analysis Sub-Division : LNSD Bharuch
S.No Parameters 01-06-2012 | 02-07-2012 | 01-08-2012 | 01-09-2012 | 01-10-2012 | 01-11-2012 | 01-12-2012 | 01-01-2013 | 01-02-2013 | 01-03-2013 | 01-04-2013 [ 01-05-2013
PHYSICAL
1/Q (cumec) * 0.726 1.539 7.253 #15.20 #3.771 3.149 3.084 * 0.201 *1.161 1.316 0.000 0.000
2[Colour_Cod (-) Clear Clear| Light Brown| Light Brown| Light Brown Clear Clear Clear Clear
3|EC_FLD (umho/cm) 650 200 700 700 600 500 950
4|EC_GEN (pumho/cm) 573 180 640 637 710 630 560 616 600
5{Odour_Code (-) odour free[ odour free| odour free| odour free| odour free] odour free| odour free odour free odour free
6|pH_FLD (pH units) 6.0 8.0 8.0 8.0 8.0 8.0 8.0 738 8.0
7|pH_GEN (pH units) 7.2 7.8 8.6 6.9 8.2 7.4 8.4 8.0 7.8
8[SS (mg/L) 180 80 210 180 250 200 200 210 220
9|TDS (mg/L) 372 116 400 417 508 409 400 408 420
10[{Temp (deg C) 31.0 29.0 28.0 30.0 29.0 22.0 19.0 24.0 31.0
11|TS (mg/L) 552 196 610 597 758 609 600 618 640
12{Turb (NTU) 3.0 1.0 2.0 4.0 3.0 2.0 1.0 1.0 1.0
CHEMICAL p =) p
1|Alk-Phen (mgCaCO3/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o o 0.0 o 0.0
2|ALK-TOT (mgCaCO3/L) 147 90 99 85 90 90 80 105 75
3[Ca(mg/L) 36 30 34 34 34 36 38 © o 3 © 34
4|CI (mg/L) 464.0 88.0 76.0 75.0 136.0 63.8 107.0 L L 70.2 L 90.0
5[CO3 (mg/L) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | | 0.0 | 0.0
6/F (mg/L) 0.30 0.30 0.16 0.20 0.30 0.30 0.30 N N 0.10 N 0.20
7[HCO3 (mg/L) 179 110 121 104 110 110 98 G G 128 G 92
8|K (mg/L) 24.0 0.4 2.8 2.4 4.2 2.6 4.0 2.4 3.0
9[Mg (mg/L) 9.7 9.7 9.0 85 10.4 8.4 9.2 c c 85 c 72
10|Na (mg/L) 319.4 60.0 50.0 45.0 78.6 34.4 62.6 50.2 50.0
TI[NH3-N (mg N/L) 0.16 0.14 0.14 0.18 0.16 0.18 016 © O 012] © 0.12
12|[NO2+NO3 (mg N/L) 0.22 0.14 0.14 0.22 0.24 0.44 0.20 N N N
13[NO2-N (mgN/L) 0.10 0.04 0.02 0.10 0.08 0.18 0.05 D D D
14|NO3-N (mgN/L) 0.12 0.10 0.12 0.12 0.16 0.26 0.15 I | 0.16 | 0.16
15{0-PO4-P (mg P/L) 0.100 0.050 0.080 0.050 0.060 0.100 T T T
16|P-Tot (mgP/L) 0.360 0.200 0.200 0.240 0.360 0.400 1.300 | I 0.210 I 0.260
17({SI02 (mg/L) 8.0 10.0 8.0 20.0 10.0 20.0 10.0 o o 10.0 o 8.0
18|S04 (mg/L) 15.0 8.2 8.0 8.6 19.6 15.0 22.0 N N 14.0 N 10.0
BIOLOGICAL/BACTERIOLOGICAL
1/BOD3-27 (mg/L) 0.6 0.6 0.8 2.2 0.8 1.0 1.8 1.3 1.2
2[DO (mg/L) 6.1
3|DO_SAT% (%) 82
TRACE & TOXIC
1JAl (mg/L) 0.14 0.16 0.08 0.08 0.14 0.08 0.12 0.14 0.16
CHEMICAL INDICES
1|HAR_Ca (mgCaCO3/L) 90 75 85 85 85 90 95 85 85
2[HAR Total (mgCaCO3/L) 130 115 123 120 128 125 133 120 115
3[Na% (%) 81 53 46 44 56 37 50 47 48
4|RSC (-) 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5|SAR () 12.2 2.4 2.0 1.8 3.0 1.3 2.4 2.0 2.0
PESTICIDES
REMARKS

Note. : # Discarded and estimated discharge, * Estimated discharge
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Station Name : Kim at Motinaroli (01 02 16 001)

Local River : Kim

Pesticides , Trace and Toxic element analysis

Division : Tapi Division, Surat

Sub Divi. : LNSD, Bharuch

S. No. | Parameter ID Date of sampling
a | Traceand Toxic
01.04.2006 02.04.2007 02.04.2008 01.04.2009 01.04.2010 01.04.2011 01.09.2011 01.02.2012 02.04.2012 28.05.2012 01.10.2012 | 01.03.2013 | 01.04.2013
Parameter Name unit Analysis done by | Analysis done by |Analysis done by| Analysisdone | Analysisdone | Analysisdoneby | Anaysisdone |Analysisdoneby| Analysisdone | Anaysisdone | Analysisdone |Analysis done| Analysis done
WQL-IIl Lab, | WQL-IIl Lab, | WQL-IIl Lab, | by WQL-III by WQL-IIl | WQL-IIl Lab, | by NRWQL, | NRWQL, New | by WQL-IIl | by NRWQL, | by NRWQL, | by NRWQL, | by WQL-l1I
UGD, Hyderabad |UGD, Hyderabad UGD, Lab, UGD, Lab, UGD, |UGD, Hyderabad| New Delhi Delhi Lab, UGD, New Delhi New Delhi New Delhi | Lab, UGD,
Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
1|As Arsenic microgram/ |
- - - - 1.30 - 1.23 1.25 0.46 15.9 8.63
2|Cd Cadmium microgram/ |
- - 0.95 2.34 0.00 0.05 0.015 0.52 0.03 0.13 0.12
3|Cr Chromium microgram/ |
- - 0 0 0 0 3.73 0 17.48 4.98 0.59
4|Cu Copper microgram/ |
- - - - - - 10.04 - 2.95 5.07 7.03
5|Hg Mercury microgram/ |
- - 0 - - - 0.53 0.252 - - 0.46
6[Ni Nickel microgram/ |
- - 11.79 0.00 161 1.98 - P 2.806 1.60 8.96 13.24 P
7|Pb Lead microgram/ | 9] o]
- - 20.81 37.89 0.00 0.00 0.57 (0] 23.77 5.12 2.84 1.32 (o}
8|Zn Zinc microgram/ | L L
- - 32.03 16.67, 7.29 27.56 11.10 | 16.55 39.0 18.87, 9.30 |
b Pesticides microgram/ | N N
G G
1|Aldrin Aldrin microgram/ |
- - 0 0.0057| 0.0044 0 - c 0.001 - - - c
2|Alpha- BHC Alpha- BHC microgram/ | o o
- - 0 0.0022, 0.2075 0.655 - 0.007 - - -
3|Beta-BHC Beta-BHC microgram/ | g g
4/Gama- BHC ~ [gammaBHC microgram/ | | I
(Benzene T T
HexaChloride) ) ) ) ) | ) ) I
- - - - o - - o
5|D- BHC D- BHC microgram/ | N N
6|DDT DDT microgram/ |
- - 0 0.0009 0.0034 0 - 0.0015 - - -
7|Dieldrin Dieldrin microgram/ |
- - 0 0.0008| 0.0028 0 - 0 - - -
8|Endos-| Endosulphan | microgram/ |
- - 0 0.0051] 0.0509 0.118 - 0.0314 - - -
9|Endos-11 Endosulphan 1 microgram/ |
10|Endos-s Endosulphan s microgram/ |

WQL - 111 Lab at UGD, Hyderabad conducts the analysis of Trace and Toxic element and Pesticides

NRWQ Lab at HOC, Noida, New Delhi conducts the analysis of Trace and Toxic element only, which started from September 2011 onwords
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Water Quality Summary for the period : 2012-2013
Station Name : Motinaroli ( 01 02 16 001)
Local River : Kim

Division : Tapi Dvision, Surat
Sub-Division : LNSD Bharuch
River Water Summary

Number of
S.No Parameters Observations Maximum Minimum Mean
PHYSICAL
1|Q (cumec) 365 47.64 0.00 2.756
2|EC_FLD (pumho/cm) 7 950 200 614
3|EC_GEN (umho/cm) 9 710 180 572
4|pH_FLD (pH units) 9 8.0 6.0 7.8
5|pH_GEN (pH units) 9 8.6 6.9 7.8
6|SS (mg/L) 9 250 80 192
7|TDS (mg/L) 9 508 116 383
8|Temp (deg C) 9 31.0 19.0 27
9|TS(mg/L) 9 758 196 576
10{Turb (NTU) 9 40 1.0 2
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 9 0.0 0.0 0
2|ALK-TOT (mgCaCO3/L) 9 147 75 96
3|Ca(mg/L) 9 38 30 34
4|Cl (mg/L) 9 464.0 63.8 130
5|CO3 (mg/L) 9 0.0 0.0 0
6|F (mg/L) 9 0.30 0.10 0.24
7|HCO3 (mg/L) 9 179 92 117
8K (mg/L) 9 24.0 0.4 5.1
9|Mg (mg/L) 9 104 7.2 9
10|Na (mg/L) 9 319.4 344 83.4
11|NH3-N (mg N/L) 9 0.18 0.12 0.15
12|NO2+NO3 (mg N/L) 7 0.44 0.14 0.23
13|NO2-N (mgN/L) 7 0.18 0.02 0.08
14|NO3-N (mgN/L) 9 0.26 0.10 0.15
15|0-PO4-P (mg P/L) 6 0.100 0.050 0.073
16|P-Tot (mgP/L) 9 1.300 0.200 0.392
17|SiO2 (mg/L) 9 20.0 8.0 11.6
18|S04 (mg/L) 9 22.0 8.0 134
BIOLOGICAL/BACTERIOLOGICAL
1{BOD3-27 (mg/L) 9 2.2 0.6 11
2|DO (mg/L) 1 6.1 6.1 6.1
3|DO_SAT% (%) 1 82 82 82
TRACE & TOXIC
1[Al (mg/L) 9 0.16 0.08 0.12
CHEMICAL INDICES
1|HAR Ca(mgCaCO3/L) 9 95 75 86
2|HAR Tota (mgCaCO3/L) 9 133 115 123
3|Na% (%) 9 81 37 51
4|RSC (-) 9 0.3 0.0 0
5|SAR (-) 9 12.2 1.3 3.2
PESTICIDES
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Station Name : Motinaroli ( 01 02 16 001)

Water Quality Seasonal Average for the period: 2005-2013

Division : Tapi Dvision, Surat

Local River : Kim River Water Sub-Division : LNSD Bharuch
S.No Parameters Flood Winter Summer
Jun - Oct Nov - Feb Mar - May
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2005-2006|2006-2007|2007-2008| 2008-2009|2009-2010| 2010-2011|2011-2012| 2012-2013] 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
PHYSICAL
1|Q (cumec) 100.0{ 110.7| 186.8| 11.14| 7.799| 9.513| 11.94| 5.698| 3.795| 3.713| 3.124| 2.836| 2.492| 2.968| 1.925| 1.899| 4.529| 3.083| 3.384| 3.184| 2.051| 1.727| 0.851| 0.439
2|EC_FLD (umho/cm) 443 699| 653| 765/ 715| 563 693| 921| 777 645| 673 726 550 575| 561 567 493| 717| 600 950
3|EC_GEN (umho/cm) 520| 445 480 837| 812 790| 673| 548| 882 917 1167 1214| 1159| 690[ 765| 595/ 539 790 662 611 632] 755/ 666 608
4|pH_FLD (pH units) 8.0 74 7.0 7.0 7.5 7.6 7.9 8.2 7.0 6.9 7.5 8.0 8.0 7.0 8.1 74 7.3 7.0 6.7 6.5 7.9
5|pH_GEN (pH units) 8.3 8.0 8.0 7.7 7.9 7.8 7.7 7.7 8.2 8.0 8.2 7.6 7.8 7.9 7.5 7.9 8.0 8.1 7.6 7.8 7.9 7.6 7.8 7.9
6|SS (mg/L) 78| 127 172 253 241| 205| 228 180 84| 200| 232 337 412 230 245 200 109| 205| 200| 221| 228/ 297| 210| 215
7|TDS (mg/L) 374 304 311 560| 517| 534 467 363| 733| 650( 777 758| 715| 453| 488| 405| 440| 485 437 424| 422] 489 540 414
8| Temp (deg C) 30.9| 345| 324| 292 29.2| 29.6| 30.3| 294 241 31.3| 215/ 228 225 250 27.0f 205( 30.7| 295| 26.0f 28.0[ 26.3| 27.3] 285 275
9|TS (mg/L) 739 695 543 683| 733 605 872 641 629
10| Turb (NTU) 93| 205 16.3 1.8 4.0 0.6 2.3 2.6 1.0 1.0 1.0 1.3 1.0 0.3 15 15 1.0 1.0 1.0 2.3 1.0 0.6 1.0 1.0
CHEMICAL
1|Alk-Phen (mgCaCO3/L) 2.7 2.0 1.0 1.0 1.0 0.0 0.0 0.0 2.1 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 4.2 0.0
2|ALK-TOT (mgCaCO3/L) 181| 103| 117 129( 110| 137 111| 102 226 136| 181| 125/ 136/ 103 85 85| 174 122 123| 120| 117| 100[ 134 90
3|Ca(mg/L) 35 32 31 36 37 39 34 34 36 38 38 38 37 37 36 37 37 34 34 37 37 37 37 34
4|Cl (mg/L) 91.1| 64.9| 51.9| 111.8| 117.0] 257.2| 108.6| 167.8| 154.7| 132.2| 149.6| 243.3| 171.7| 170.4| 132.8| 85.4( 85.3| 121.3| 68.0] 194.6( 145.5| 190.6| 214.5| 80.1
5|CO3 (mg/L) 3.2 24 1.2 12 1.2 0.0 0.0 0.0 2.5 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 5.0 0.0
6|F (mg/L) 0.21| 0.19] 0.12| 0.09 0.28] 0.20] 0.14| 0.25[ 0.10] 0.05| 0.06/ 0.26[ 0.29] 0.22| 0.29] 0.30f 0.05] 0.07] 0.06/ 0.37{ 0.37] 0.27] 0.15/ 0.15
7|HCO3 (mg/L) 215| 121 140| 133| 132| 167 135| 125| 271] 166 211| 152| 166| 125/ 104| 104| 212| 144 151| 146| 142 122 153| 110
8|K (mg/L) 0.8 3.1 2.8 4.2 9.1 10.1 6.8 2.0 34| 10.0 74| 114 124 3.3 1.0 4.7 1.0 1.7] 10.2| 182 19.8 2.7
9|Mg (mg/L) 9.9 7.6 7.2 95| 11.3| 114| 103 95| 104| 112 109| 11.9] 104| 113 7.7 8.8 11.0 9.7 8.8 117 117| 104| 115 7.8
10|Na (mg/L) 46.6| 36.2| 749 76.1| 178.4| 72.9| 110.6 93.4| 109.6| 150.8| 114.3| 99.3 82.1| 485| 73.1| 83.0f 505| 126.0/ 95.8| 110.4| 150.8| 50.1
11{NH3-N (mg N/L) 0.53| 0.32] 0.13| 0.26] 0.56] 041] 0.23| 0.16( 0.20] 0.10| 0.10f 0.08 0.07|f 0.07] 0.11| 0.17f 0.05| 0.08/ 0.08] 0.58( 0.07| 0.08/ 0.15| 0.12
12|NO2+NO3 (mg N/L) 0.56| 0.05| 0.29] 0.14 0.29] 0.24| 0.15/ 0.19( 0.7 0.02] 0.14] 028/ 0.30f 0.22|] 0.23] 0.32| 0.06 0.03] 0.16] 040 0.33| 0.22| 0.23
13|NO2-N (mgN/L) 0.08| 0.00] 0.04| 0.03 0.04] 0.03] 0.03| 0.07( 0.02] 0.00] 0.01] 0.04/ 0.03] 0.05| 0.07] 0.12f 0.00f 0.00f 0.03] 0.03| 0.05| 0.06] 0.01
14|NO3-N (mgN/L) 048] 0.05] 025/ 0.1 0.25] 0.21] 0.12| 0.12( 0.14| 0.02] 0.13| 0.24[ 0.27{ 0.16] 0.16/ 0.20f 0.06] 0.03] 0.13] 0.37 0.27] 0.16] 0.22| 0.16
15|0-PO4-P (mg P/L) 0.086| 0.057| 0.070 0.067| 0.055| 0.080 0.060| 0.080
16|P-Tot (mgP/L) 0.305| 0.162| 0.216| 0.248| 0.484| 0.376| 0.275| 0.272| 0.132| 0.279| 0.674| 0.370| 0.525| 0.295| 0.990( 0.850( 0.087| 0.074| 0.096| 0.745[ 0.353| 0.700| 0.810| 0.235
17[Si02 (mg/L) 224 233| 234| 26.2| 246 236/ 11.8| 11.2| 193| 219 26.1| 242| 150 17.6| 12.8| 150| 184| 218 26.1| 209| 14.6| 204 120 9.0
18|S04 (mg/L) 30.1] 217 6.6| 177 27.1| 134| 194| 119 253 376 84| 202 26.5| 114| 211| 185 8.7| 15.7 6.4| 271 23.0| 135] 21.3| 12.0
BIOLOGICAL/BACTERIOLOGICAL
1|BOD3-27 (mg/L) 2.1 0.6 2.3 3.6 3.6 3.7 19 1.0 33 2.9 45 10.8 2.7 4.3 9.5 14 0.6 4.7 0.7 1.5 11 3.9 11 1.3
2|DO (mg/L) 9.3 8.5 7.0 8.0 8.2 6.7 75 6.8 7.8 75 7.2 6.1
3|DO_SAT% (%) 129| 110 95 93 96 76 84 88 96 97 89 82
TRACE & TOXIC
1|Al (mg/L) 0.09] 0.13] 0.08/ 0.06f 0.08f 0.09] 0.10f 0.12f 0.03] 0.03] 0.07] 0.07{ 0.03] 0.14] 0.08/ 0.10f 0.04] 0.05|] 0.09] 0.05( 0.03] 0.08] 0.09] 0.15
CHEMICAL INDICES
1|HAR_Ca(mgCaCO3/L) 88 80 78 91 92 96 85 84 89 95 95 94 92 92 90 93 92 86 86 93 92 92 91 85
2|HAR_Total (mgCaCO3/L) 129| 112| 108 130( 139| 144| 128 123 133| 142| 141| 143 136| 139| 122| 129 138| 126| 123| 142 140| 136| 139 118
3|Na% (%) 38 37 51 53 68 52 56 57 58 67 61 58 56 43 55 57 47 65 58 60 67 47
4|RSC (-) 1.1 0.0 0.3 0.1 0.0 0.3 0.0 0.1 19 0.1 0.8 0.1 0.3 0.0 0.0 0.0 0.7 0.0 0.1 0.0 0.0 0.0 0.1 0.0
5|SAR (-) 1.8 15 2.8 2.8 6.7 2.9 4.3 3.4 3.9 5.5 4.3 3.7 3.2 19 2.8 3.2 2.0 4.6 35 4.1 5.6 2.0
PESTICIDES
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134 Analysis

A summary of statistical analysis on 6 parameters for Kim basin is given Table-17. Time
series graphs with linear trend line are shown in Annex-VII. Number of samples found
unfit for designated best use of drinking water, irrigation and support to aquatic life have

also been determined and are given in the section dealing with inferences.

Table-17: Summary of Statistical Analysisfor period from WY :2005 to WY :2013

Site Name & Code Site Name EC_GEN pH_GEN DO BOD3-27 NH3-N
010216 001 Moti Naroli

N 89 89 34 89 89
Average 743.8 7.9 7.8 3.0 0.2
Median 660.0 7.9 7.7 1.7 0.1
Standard Deviation 353.8 0.5 1.7 4.2 0.3
Minimum 63.0 5.9 4.4 0.2 0.1
Maximum 2226.0 9.0 11.4 32.0 1.6
CV 47.6 6.0 215 139.3 139.3
25th Percentile 582.0 7.6 6.9 0.6 0.1
75th Percentile 827.0 8.1 8.9 4.0 0.2
Linear Trend Line

Slope /year 1.258 -0.061 -0.209 0.059 -0.014
Intercept 739.1 8.11 8.44 2.814 0.266
R2 value 0.000 0.085 0.031 0.001 0.010
125 Inferences

The percentage of samples that were found to be beyond the tolerance limits prescribed for

adesignated best use of water for sitesin Kim basin is as follows:

e Moti Naroli

Table-18: Percentage of Samplesfound to be beyond the tolerance limits

S Charateristics / Parameter Class of Water as per Designated Best Use
No
A D E
1 pH 6.7 6.7 5.6
2 Dissolved Oxygen 14.7 0 -
3 Bio-chemical Oxygen demand 38.2 - -
4 Ammonia (as free Nitrogen) - 2.2 -
5 Electrical Conductivity - - 0
6 Sodium Absorption Ratio - - 0
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Time series plots for the above parameters for the only site in Kim basin, viz Moti Naroli
isgivenin Annex-VII. Itisobserved that pH and DO show a decreasing trend. BOD and
free ammonia (as Nitrogen) are both found to show cyclical trend with a peak and its
dissipation followed by another peak, thus, indicating pollution by point sources. These
also indicate pollution of organic and sewage related origins.
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Details of parameterstested at different Laboratories

Annex-|

Parameter ID | Parameter Category 1 | Category 2 |Unit LWL [UW [Min |Max |Deci
Name L mal

Level |

FLD Field Deter minations

Colour_Cod Colour Physical Other -

DO Dissolved Biological | Other mg/L 0 15 0 30 1
oxygen

EC FLD Electrical Physical Other pmho/c 50| 5000 5] 10000 0
Conductivity F m
ield

Odour_Code Odour Chemical Other -

pH_FLD pH_Field Chemical Other pH units | 5.5 9 2 14 1

Secchi Secchi Depth | Physical Other m 0.01| 50{0.005 100 2

Temp Temperature | Physical Other degC 10| 40| 01 50 1

General parameters

DO_SAT% Dissolved Chemical Other % 0| 150 0 300 0
Oxygen
Saturation %

Level Il

GEN General parameters

EC_GEN Elecrtical Physical Other pmho/c 50| 5000 5] 10000 0
Conductivity m

pH_GEN pH Chemical Other pH units | 5.5 9 2 14 1

SS Solids, Physical Solids mg/L 5| 2000 0| 3000 0
Suspended

TDS Solids, Total Physical Solids mg/L 50| 5000 5| 30000 0
Dissolved

TS Solids, Total Physical Solids mg/L 50| 5000/ 10| 30000 0

Turb Turbidity Physical Other NTU 1| 2000| 0.1 10000 1

Nutrients

NH3-N Nitrogen, Chemical Nutrients mg N/L | 0.05| 100| 0.05| 1000 2
ammonia

NO2+NO3 Nitrogen, Total | Chemical Nutrients mg N/L | 0.05| 1000| 0.05| 2000 2
Oxidised
(NO2+NO3)

NO2-N Nitrogen, Chemical Nutrients mgN/L 0| 05 0 10 2
Nitrite

NO3-N Nitrogen, Chemical Nutrients mgN/L 0.05( 1000| 0.01| 2000 2
Nitrate

0-PO4-P Phosphorus, Chemical Nutrients mg P/L 0.05 5| 0.01 50 3
ortho-
phosphate

Org-N Nitrogen, Chemical Organic mgN/L 0.1| 200| 0.01| 1000 1
Organic

P-Tot Phosphorus, Chemical Nutrients mgP/L 0.01 10| 0.001 100 3
total

Organic M atter

BOD3-27 Biochemical Chemical Organic mg/L 0.5| 200| 0.1 5000 1
Oxygen
demand

(3days)
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COD Chemical Chemical Organic mg/L 5| 5000 1| 10000 1
Oxygen
Demand

Alkallnity

Alk-Phen Alkalinity, Chemical Salt mgCaC 0| 500 0| 3000 1
phenolphthal ei O3/L
n

ALK-TOT Alkalinity, total | Chemical Salt mgCaC 10| 1000 5| 5000 0

03/L

Hardness

HAR_Ca Hardness, Chemical Salt mgCaC 10| 1000| 0.1| 2000 0
Calcium O3/L

HAR_ Total Hardness, Chemical Salt mgCaC 10| 1000| 0.1 2000 0
Tota 03/L

Major lons

Ca Calcium Chemical Salt mg/L 1| 1000 0.5| 1000 0

cl Chloride Chemical Salt mg/L 2| 1000/ 0.5| 20000 1

CO3 Carbonate Chemical Salt mg/L 0| 200 0| 1000 1

HCO3 Bicarbonate Chemical Salt mg/L 10| 1000| 0.1| 2000 0

K Potassium Chemical Salt mg/L 0.1| 500| 0.1 1000 1

Mg Magnesium Chemical Salt mg/L 5| 500/ 0.1 1000 1

Na Sodium Chemical Salt mg/L 10| 2000 1| 20000 1

Na% Percent Chemical Salt % 1 80| 0.1 100
Sodium

RSC Residual Chemical Salt - 1| 100 1 100 1
Sodium
Carbonate

S04 Sulphate Chemical Salt mg/L 10| 500 1| 3000 1

Other inorganics

Al Aluminium Chemical TraceMetal | mg/L 0.05| 50| 0.01 100 2

B Boron Chemical Other mg/L 0.1 10| 0.001 9 2

F Fluoride Chemical Other mg/L 0.05 5| 0.05 100 2

Fe Iron Chemical TraceMetal | mg/L 0.05 10| 0.01| 1000 1

SAR Sodium Chemical Salt - 05| 40 1 50 1
Adsorption
Ratio

Si02 Silicate Chemical Nutrients mg/L 0.1 10| 0.02 100 1

Coliforms

FCol-MPN Coliforms, Biological |Bacteria MPN/10 0| 1000 0| 9E+07 0
Faecal OmL 000

Tcol-MPN Coliforms, Biological |Bacteria MPN/10 0| 1000 0| 9E+07 0
Totd OmL 000

Biological

Chif-a Chlorophyll-a |Biological |Organic Mo/l 5| 500 1| 1000 1

Level I+

Organic M atter

TOC Total organic | Chemical Organic mg/L 10| 1000| 0.1} 10000 1
carbon

Other inorganics

CN |Cyanide Chemical Other Mo/l 0| 500 0| 2000 2

Traceand Toxic

Ag Silver Chemical Trace Metal |pg/L 0.1| 100| 0.1 1000 2
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As Arsenic Chemical Trace Metal |ug/L 1| 1000 1| 1000

cd Cadmium Chemical Trace Metal |pg/L 0.01| 500| 0.01| 1000

Cr Chromium Chemicd Trace Metal |pg/L 2| 500 2| 1000

Cu Copper Chemical Trace Metal |ug/L 1| 500 1| 1000

Hg Mercury Chemicd Trace Metal |pg/L 0.001 10/0.001| 1000

Mn Manganese Chemical Trace Metal | mg/L 0.1| 0.01| 0.02 100

Ni Nickel Chemicd Trace Metal |ug/L 1| 1000 1| 2000

Pb Lead Chemical Trace Metal |ug/L 1| 1000 1| 1000

Se Selenium Chemicd Trace Metal |pg/L 2| 100 2| 1000

Zn Zinc Chemical Trace Metal |pg/L 10| 5000| 0.1 10000

Organic Micro Pollutants

PAH Fluoranthene | Chemical Trace Mo/l 1| 100 1| 1000
Organic

PCB PCB-1242 Chemical Trace Mo/l 1| 1000 0.1| 1000
Organic

Phenols Total phenols | Chemical Trace po/L 0.1| 1000 0| 10000
Organic

Pesticides Trace
Organic

24D 2,4-D Chemical Trace Mo/l 0.1| 1000 0.1| 1000
Organic

Aldrin Aldrin Chemical Trace po/L 0.01| 500| 0.01| 1000
Organic

BHC ganma-BHC | Chemical Trace po/L 0.1| 1000, 0.1 2000

(Benzene Organic
HexaChloride)

DDT DDT Chemicd Trace Mo/l 0.1 1000| 0.1| 2000
Organic

Dieldrin Dieldrin Chemical Trace Mo/l 0.01| 1000| 0.01| 5000
Organic

Endos Endosulphan Chemicd Trace po/L 0.1| 1000, 0.1 5000

Organic
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Statistical parametersfor all thesitesfor 11 parameters

Site
Site Code Name EC GEN TDS | pH_GEN Temp DO | BOD3-27 | HAR Total | HCO3 Na Cl NH3-N
010213001 Matgji
N 48 48 48 48 48 48 48 48 48 48 36
Average 349.2 224.5 8.1 26.3 8.4 1.7 1294 | 1311 20.4 28.8 0.2
Median 345.0 222.0 8.2 27.8 8.1 1.7 1226 | 1245 20.3 28.0 0.1
Standard
Deviation 84.2 53.7 0.3 4.1 15 0.8 32.3 34.4 7.1 9.6 0.2
Minimum 130.0 82.0 7.2 17.3 5.4 0.2 82.4 78.0 6.0 10.0 0.1
Maximum 510.0 324.0 8.5 32.0 11.3 35 188.8 | 195.0 40.4 62.0 1.1
CcVv 24.1 23.9 4.2 15.4 17.4 46.1 24.9 26.2 34.8 33.3 102.5
25th Percentile 302.8 193.0 7.8 24.2 7.2 1.2 104.6 | 107.0 16.0 24.0 0.1
75th Percentile 415.5 262.5 8.3 29.0 9.7 2.3 157.8 | 1585 24.0 34.0 0.3
Linear Trend
Line
Slope /year 9.198 4.280 -0.029 | -0.235| 0.122 0.149 9938 | 10.16 | 0.999 | 1.225 -0.021
I ntercept 308.9 205.8 8.19 2733 | 7.827 1.033 85.98 | 86.74| 16.06 | 2344 0.337
R2 value 0.068 0.036 0.041 0.019 | 0.040 0.211 0543 | 0501 | 0.113| 0.094 0.029
01 02 13 005 Rangeli
N 40 40 40 411 411 40 40 40 40 40 28
Average 519.6 335.8 8.1 24.9 7.9 1.6 162.8 | 174.0 37.6 51.8 0.2
Median 537.0 338.0 8.2 26.0 8.0 1.6 156.8 | 171.0 35.3 48.0 0.1
Standard
Deviation 110.6 66.4 0.3 4.3 2.0 0.9 40.1 45.6 14.2 18.6 0.2
Minimum 240.0 164.0 7.3 16.0 3.9 0.1 88.5 93.0 11.1 18.0 0.1
Maximum 811.0 526.0 8.6 33.0 14.0 3.6 253.0| 283.0 714 94.0 0.8
CVv 21.3 19.8 4.0 17.1 255 59.5 24.6 26.2 37.7 35.9 97.4
25th Percentile 483.3 302.5 7.9 22.0 6.5 0.7 139.0 | 142.0 28.0 40.0 0.1
75th Percentile 564.3 360.0 8.4 28.0 9.0 2.1 189.0 | 205.0 46.9 63.0 0.4
Linear Trend
Line
Slope /year 6.184 2418 -0.035 | -0.544 | 0.157 0.105 1254 | 1349 | 0.057 | 0.637 0.021
I ntercept 495.9 326.5 8.26 26.96 7.28 1.193 11507 | 1226 | 37.41| 49.39 0.142
R2 value 0.020 0.009 0.074 0.105 | 0.039 0.079 0.632 | 0.566| 0.000| 0.008 0.030
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Site BOD3-
Site Code Name EC GEN TDS | pH_GEN Temp DO | 27 HAR Total | HCO3 Na cl NH3-N
01 02 13 006 Padardibadi
N 77 77 77 77 77 77 77 77 77 77 59
Average 471.3 299.0 8.1 25.9 8.1 1.6 1514 | 157.9 30.9 42.6 0.3
Median 483.0 302.0 8.2 25.0 8.0 15 1446 | 151.0 30.0 40.0 0.2
Standard
Deviation 82.2 50.8 0.3 4.0 17 0.8 317 35.0 9.7 11.9 0.2
Minimum 221.0 154.0 7.3 15.0 4.6 0.2 72.2 81.0 7.0 10.0 0.1
Maximum 622.0 402.0 8.8 34.2 14.0 34 2248 | 2440 51.3 66.0 0.8
Ccv 174 17.0 3.8 154 21.6 52.3 20.9 22.1 314 27.9 76.4
25th Percentile 437.0 274.0 7.9 23.0 7.0 0.8 1316 | 1320 24.8 36.0 0.1
75th Percentile 510.0 328.0 8.4 29.2 9.1 21 172.8 | 190.0 38.6 50.0 0.4
Linear Trend
Line
Slope /year -4.408 | -4.717 -0.003 -0.470 0.146 0.092 9.241 | 9.859 | -0.675 | -0.507 0.046
I ntercept 488.2 317.1 8.15 27.69 7.54 1.208 1159 | 120.0| 3353 | 4454 0.043
R2 value 0.017 0.052 0.000 0.084 0.042 0.077 0.515| 0482 | 0029 | 0.011 0.277
010213012 Khanpur
N 94 94 94 93 94 94 94 94 94 94 74
Average 483.0 306.8 8.2 25.1 7.4 14 154.3 | 158.8 32.8 454 0.2
Median 476.5 302.0 8.2 26.5 75 14 150.7 | 156.0 30.0 42.0 0.2
Standard
Deviation 114.0 72.2 0.4 49 16 0.7 39.1 435 134 174 0.2
Minimum 242.0 154.0 7.1 15.0 4.4 0.1 84.4 83.0 14.4 20.0 0.1
Maximum 800.0 498.0 9.0 34.0 11.8 3.1 2295 | 254.0 69.3 90.0 12
cVv 23.6 23.5 45 19.6 21.3 51.8 25.3 27.4 409 38.3 78.0
25th Percentile 404.5 264.0 7.9 20.5 6.2 0.8 1206 | 120.0 23.0 32.0 0.1
75th Percentile 556.0 350.0 8.4 29.2 8.5 19 184.8 | 190.0 39.8 54.0 0.3
Linear Trend
Line
Slope lyear 7.388 3.795 -0.001 -0.457 0.049 0.088 11.76 | 11.23| 1058 | 1731 0.022
I ntercept 453.2 2915 8.17 26.99 7.198 1.044 1069 | 113.6| 2850 | 38.44 0.134
R2 value 0.022 0.015 0.000 0.046 0.005 0.078 0.477 | 0351 | 0.033| 0.052 0.057
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Site BOD3-
Site Code Name EC GEN TDS | pH_GEN Temp DO 27 | HAR Total HCO3 Na Cl | NH3-N
01 02 12 006 Derol Bridge
N 13 13 13 13 13 13 13 13 13 13 9
Average 416.7 267.1 8.1 26.8 7.2 15 127.7 132.6 312 445 0.2
Median 404.0 250.0 8.1 26.0 7.4 14 128.6 137.0 24.0 32.0 0.1
Standard
Deviation 151.4 91.6 0.4 3.0 0.9 0.9 35.9 37.3 17.7 24.9 0.2
Minimum 129.0 120.0 7.0 22.0 5.3 0.3 60.4 61.0 40 6.0 0.1
Maximum 648.0 414.0 8.5 314 8.5 34 173.0 185.0 56.4 80.0 0.5
cVv 36.3 34.3 49 11.1 12.7 61.5 28.1 28.1 56.7 56.1 77.2
25th Percentile 326.0 198.0 7.9 25.0 6.6 0.6 100.4 107.0 20.1 30.0 0.1
75th Percentile 496.0 322.0 8.3 29.0 7.8 2.2 164.8 171.0 50.1 70.0 0.3
Linear Trend
Line
Slope lyear 1.830 -2.713 0.051 1.139 0.059 0.131 5.457 4,747 0.079 0.472 0.037
I ntercept 409.9 277.1 7.86 22.54 7.004 1.022 107.5 114.9 30.91 42.71 0.020
R2 value 0.001 0.004 0.086 0.741 0.021 0.101 0.117 0.082 0.000 0.002 0.173
010212013 Vautha
N 94 94 94 94 94 94 94 94 94 94 94
Average 1880.7 | 1275.2 7.8 29.2 5.3 18.0 3415 363.4 235.4 320.0 19.4
Median 19295 | 1297.0 7.8 29.8 6.2 16.0 3275 307.5 2335 313.0 19.8
Standard
Deviation 738.1 514.8 0.3 4.2 2.3 11.0 144.5 175.3 106.7 145.8 9.2
Minimum 303.0 196.0 6.5 20.0 0.0 2.0 112.6 105.0 20.0 28.0 0.5
Maximum 3436.0 | 2377.0 8.4 36.9 8.0 58.0 711.0 820.0 472.2 626.0 375
Ccv 39.2 40.4 3.9 14.4 445 61.5 42.3 48.2 454 455 47.3
25th Percentile 1402.5 938.0 7.7 25.6 4.8 10.3 217.1 208.8 170.5 235.0 14.1
75th Percentile 23788 | 15975 8.0 32.3 6.7 25.0 469.9 520.8 307.6 409.5 25.7
Linear Trend
Line
Slope lyear 86.89 61.51 0.045| -0.125 -0.536 1.034 45.44 54.24 25.67 34.31 1.137
Intercept 1530 1027 7.64 29.70 7.417 13.77 157.9 144.2 131.6 181.4 14.77
R2 value 0.072 0.074 0.113 0.005 0.273 0.046 0.516 0.499 0.301 0.289 0.080
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Site BOD3-
Site Code Name EC GEN TDS | pH GEN Temp DO 27 HAR Tota HCO3 Na Cl | NH3-N
0102 17 002 Burhanpur
N 86 86 86 85 10 86 86 86 75 86 86
Average 499.9 348.4 7.9 247 6.7 2.7 119.3 151.6 52.8 74.3 0.1
Median 4235 2915 8.0 25.5 7.1 1.0 112.7 130.0 46.7 64.0 0.1
Standard
Deviation 308.1 242.0 0.6 3.9 21 7.0 18.4 69.9 42.0 59.1 0.1
Minimum 154.0 107.0 5.8 17.0 2.3 0.2 85.8 73.0 42 6.3 0.1
Maximum 1976.0 1673.0 9.1 32.0 10.2 48.0 225.0 512.0 239.4 | 319.0 0.4
Ccv 61.6 69.5 7.4 16.0 30.7 258.9 15.5 46.1 79.5 79.6 58.5
25th Percentile 312.8 207.0 7.6 21.0 5.7 0.5 108.5 109.8 25.9 33.4 0.1
75th Percentile 569.0 382.8 8.3 28.0 7.7 19 130.1 159.6 60.3 93.4 0.2
Linear Trend
Line
Slope /year -24.63 -23.76 0.089 -0.290 | -0.201 -0.433 -2.133 | -17.83 -1.035 | 1.928 -0.002
I ntercept 590.1 435.3 8.26 25.76 7.32 4,286 127.1 216.9 5710 | 67.24 0.134
R2 value 0.033 0.044 0.116 0.028 0.027 0.019 0.068 0.332 0.002 | 0.005 0.004
0102 17 004 Gopalkheda
N 45 45 45 45 9 45 45 45 39 45 45
Average 934.5 624.8 7.9 24.4 6.9 4.2 121.2 155.4 111.3 | 162.7 0.1
Median 805.0 552.0 8.0 26.0 6.8 2.0 116.4 134.1 1004 | 1434 0.1
Standard
Deviation 674.9 444.8 0.6 4.3 0.8 55 13.9 52.1 786 | 122.0 0.2
Minimum 238.1 162.0 5.9 12.0 5.6 0.2 98.3 61.0 2.3 4.2 0.1
Maximum 3067.0 2100.0 9.3 31.2 7.7 26.0 158.3 258.0 286.0 | 460.0 14
Ccv 72.2 71.2 7.6 17.7 115 129.7 11.4 33.5 70.6 75.0 144.1
25th Percentile 403.0 242.0 7.8 22.2 6.4 0.9 112.7 121.9 57.0 84.7 0.1
75th Percentile 1155.0 792.0 8.2 27.0 7.7 6.0 126.9 195.1 1422 | 181.2 0.1
Linear Trend
Line
Slope /year 17.84 3.159 -0.099 0.534 | -1.002 0.014 -0.592 | -15.18 3.821 | 10.95 -0.015
I ntercept 875.5 614.3 8.27 26.15 11.13 4.163 123.1 205.5 96.95 | 126.5 0.189
R2 value 0.003 0.000 0.097 0.055 0.691 0.000 0.007 0.306 0.006 | 0.029 0.020
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Site BOD3-
Site Code Name EC GEN TDS| pH_GEN Temp DO 27 | HAR Tota HCO3 Na Cl | NH3-N
010217015 Sarangkheda
N 17 17 17 17 6 17 17 17 15 17 17
Average 324.8 210.4 8.1 24.5 6.3 1.3 109.6 120.3 32.3 46.7 0.1
Median 312.0 209.0 8.1 25.0 6.6 0.8 108.5 118.0 40.7 43.6 0.1
Standard
Deviation 55.8 34.6 0.4 25 2.9 11 5.7 23.7 18.9 313 0.1
Minimum 253.2 167.0 7.6 17.0 1.6 0.3 99.2 80.0 45 6.3 0.1
Maximum 441.0 289.0 8.6 27.0 10.5 45 120.6 170.9 67.5 104.9 0.4
cVv 17.2 16.5 4.4 10.1 45.6 85.7 5.2 19.7 58.3 67.0 101.2
25th Percentile 284.0 183.0 7.9 24.0 5.7 0.7 105.0 109.7 16.5 17.7 0.1
75th Percentile 360.0 234.0 8.4 26.0 7.0 16 112.7 134.1 445 68.8 0.1
Linear Trend
Line
Slope /year 0.041 -0.941 -0.091 -0.199 | 2.281 0.076 -0.604 -3.815 5.645| 9.972| -0.017
Intercept 324.7 213.3 8.368 25.16 | -1.270 1.073 1115 132.3 12.38 15.31 0.166
R2 value 0.000 0.003 0.266 0.026 | 0.721 0.019 0.045 0.106 0.295 | 0.414 0.089
01 02 02 002 Abu Road
N 17 17 17 15 17 17 17 17 17 17 10
Average 595.2 385.2 8.0 26.0 6.8 1.0 155.7 160.1 44.6 62.8 0.3
Median 659.0 422.0 8.1 26.4 6.8 0.8 132.7 166.0 47.1 70.0 0.3
Standard
Deviation 301.7 187.6 0.3 3.3 17 0.6 57.8 48.4 22.9 31.2 0.2
Minimum 132.0 112.0 7.1 17.0 34 0.2 64.3 66.0 6.0 10.0 0.1
Maximum 1090.0 668.0 8.3 31.0 10.3 21 257.2 239.0 86.1 112.0 0.5
cVv 50.7 48.7 3.6 125 25.6 67.2 37.1 30.2 51.3 49.6 66.0
25th Percentile 366.0 236.0 7.8 25.0 6.3 0.5 116.6 127.0 25.8 34.0 0.1
75th Percentile 792.0 516.0 8.1 275 8.2 16 184.9 185.0 58.6 84.0 0.4
Linear Trend
Line
Slope /year 30.41 17.76 0.048 -0.100 | 0.242 0.063 15.01 13.82 3.639 | 5.256 0.015
Intercept 500.1 329.6 7.81 26.36 6.05 0.757 108.7 116.8 33.22 | 46.37 0.217
R2 value 0.060 0.053 0.167 0.006 | 0.114 0.056 0.399 0.482 0.150 | 0.168 0.032
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Site BOD3- NH3-
Site Code Name EC GEN TDS| pH_GEN Temp DO 27 | HAR Total HCO3 Na Cl N
01 02 02 007 Kamalpur
N 8 8 8 8 8 8 8 8 8 8 6
Average 244.8 154.5 8.0 26.1 6.9 0.9 100.2 98.9 14.2 20.8 0.2
Median 231.0 136.0 8.2 28.0 6.3 0.6 98.5 98.0 135 20.0 0.2
Standard
Deviation 62.1 48.0 0.5 4.4 17 0.7 75 9.5 45 6.4 0.1
Minimum 160.0 116.0 6.9 18.2 5.0 0.1 90.5 88.0 8.4 12.0 0.1
Maximum 369.0 264.0 8.5 30.0 9.1 2.2 108.6 112.0 20.1 30.0 0.3
cVv 25.4 311 6.2 16.9 24.1 77.1 75 9.6 321 309 | 457
25th Percentile 214.0 126.0 7.9 25.3 5.8 0.5 95.3 91.8 10.5 17.0 0.1
75th Percentile 261.8 163.0 8.4 28.6 8.5 11 108.5 104.5 18.3 25.0 0.2
Linear Trend
Line
Slope /year -1.132 -7.226 0.120 -0.044 | 0.521 0.069 2.886 0.720 -0.089 | -0.456 | 0.025
Intercept 249.3 183.3 7.56 26.24 482 0.587 88.70 96.01 1453 | 2256 | 0.057
R2 value 0.001 0.101 0.257 0.000 | 0.438 0.048 0.657 0.026 0.002 | 0.023 | 0.048
01 02 02 004 Chitrasani
N 16 16 16 16 16 16 16 16 16 16 10
Average 504.7 3175 8.1 25.9 7.9 1.6 137.8 150.6 40.0 54.3 0.3
Median 534.0 332.0 8.2 27.0 8.1 1.6 138.8 148.5 424 61.0 0.3
Standard
Deviation 193.1 116.6 0.3 3.3 15 0.9 33.8 35.7 17.0 22.3 0.2
Minimum 120.0 80.0 7.3 18.0 5.4 0.2 82.4 85.0 6.0 10.0 0.1
Maximum 823.0 520.0 8.4 30.0 10.2 2.7 197.0 200.0 62.5 86.0 0.6
cVv 38.3 36.7 3.6 12.6 18.7 55.5 24.5 23.7 425 411 75.6
25th Percentile 429.8 276.5 7.9 25.2 7.2 0.9 116.1 135.8 30.0 425 0.1
75th Percentile 619.5 384.0 8.3 28.0 9.1 2.4 159.9 175.8 52.9 69.0 0.5
Linear Trend
Line
Slope /year 12.50 7.426 0.051 0.512 | 0.286 0.303 8.808 9.767 1582 | 2169 | 0.031
Intercept 465.08 293.9 7.926 24.28 7.04 0.641 109.9 119.6 3497 | 47.38| 0.152
R2 value 0.023 0.023 0.168 0.136 | 0.205 0.646 0.378 0.417 0.048 | 0.053 | 0.070
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Site BOD3-
Site Code Name EC GEN TDS | pH_GEN Temp DO 27 | HAR Total HCO3 Na Cl | NH3-N
01 02 09 001 Luwara
N 25 25 25 25 25 25 25 25 25 25 21
Average 2866.2 2002.8 8.1 23.2 7.9 15 376.2 382.0 365.2 502.5 0.3
Median 1770.0 1206.0 8.1 24.0 7.4 1.3 321.7 342.0 302.0 390.0 0.3
Standard
Deviation 2606.3 1836.9 0.3 4.4 15 0.9 260.5 253.2 398.7 560.4 0.2
Minimum 219.0 144.0 7.2 15.0 5.7 0.2 76.6 83.0 20.1 26.0 0.1
Maximum 8840.0 6012.0 8.5 31.0 11.6 3.3 936.9 869.0 1552.0 | 2119.0 0.7
cVv 90.9 91.7 3.1 18.8 19.3 63.7 69.3 66.3 109.2 111.5 61.0
25th Percentile 650.0 442.0 7.9 21.0 6.8 0.9 140.7 163.0 57.0 78.0 0.1
75th Percentile 4784.0 3538.0 8.2 26.0 8.6 2.0 510.5 488.0 438.0 640.0 0.4
Linear Trend
Line
Slope /year -229.4 -147.2 0.012 -0.093 | -0.118 | 0.108 5.982 11.58 18.02 27.19 | -0.004
Intercept 3639 2498 8.01 23.47 8.27 1.120 356.0 343.0 304.5 410.9 0.306
R2 value 0.038 0.032 0.010 0.002 0.030 | 0.064 0.003 0.010 0.010 0.012 0.002
01 02 07 001 Ganod
N 16 16 16 16 16 16 16 16 16 16 10
Average 756.8 502.4 8.2 26.9 7.4 18 178.7 168.6 72.6 105.3 0.4
Median 649.5 421.0 8.2 27.5 7.4 1.8 162.8 151.0 454 70.0 0.4
Standard
Deviation 457.9 304.3 0.3 2.2 1.3 0.9 75.7 63.6 57.3 83.9 0.2
Minimum 235.0 140.0 7.2 21.0 45 0.4 80.3 93.0 16.0 22.0 0.1
Maximum 1881.0 1282.0 8.5 30.0 10.7 3.8 361.8 317.0 216.7 320.0 0.6
cVv 60.5 60.6 3.9 8.2 18.0 50.6 42.4 37.7 78.9 79.7 427
25th Percentile 474.8 300.5 8.1 26.0 6.6 1.3 129.5 132.0 37.4 54.0 0.3
75th Percentile 918.3 606.0 8.4 28.0 7.9 2.0 210.8 190.0 112.6 176.0 0.5
Linear Trend
Line
Slope lyear 29.57 15.22 0.017 -0.166 0.500 | 0.304 15.49 12.88 8.878 13.71 0.025
I ntercept 661.7 453.4 8.12 27.45 5.78 | 0.815 128.9 127.2 44,07 61.15 0.281
R2 value 0.016 0.010 0.010 0.021 0.537 | 0.428 0.159 0.156 0.091 0.102 0.040
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Site BOD3-
Site Code Name EC GEN TDS| pH_GEN Temp DO | 27 HAR Total HCO3 Na Cl | NH3-N
0102 19001 Mahuwa
N 45 45 45 45 26 45 45 45 39 45 45
Average 425.2 285.7 8.0 25.4 7.1 0.8 113.0 134.7 61.0 85.8 0.1
Median 422.0 288.0 8.1 27.0 6.8 0.6 112.7 121.9 46.0 67.0 0.1
Standard
Deviation 124.3 84.3 0.6 3.8 16 0.5 6.0 48.9 50.4 72.6 0.0
Minimum 122.0 93.0 6.1 16.0 4.2 0.2 96.3 61.0 10.0 4.3 0.1
Maximum 812.0 556.0 8.7 325 10.3 2.1 124.6 280.4 287.3 435.0 0.2
cVv 29.2 29.5 6.9 15.0 22.8 67.5 5.3 36.3 82.6 84.6 58.2
25th Percentile 340.0 243.0 7.7 22.0 6.1 0.5 108.5 109.7 34.7 46.2 0.1
75th Percentile 501.8 316.0 8.3 28.0 8.1 0.9 116.4 138.0 66.6 96.2 0.1
Linear Trend
Line
Slope /year 7.647 7.188 -0.100 -0.202 0.342 0.039 0.186 -11.13 10.41 15.72 -0.003
Intercept 396.6 258.8 8.32 26.19 5.842 0.633 112.3 176.4 16.69 26.94 0.092
R2 value 0.020 0.038 0.173 0.015 0.141 0.029 0.005 0.272 0.174 0.247 0.018
01 02 20 001 Gadat
N 39 39 39 39 2 39 39 39 33 39 39
Average 399.8 260.5 8.0 24.9 8.6 0.7 115.0 135.7 42.6 61.4 0.1
Median 410.0 276.0 8.1 25.0 8.6 0.6 112.7 121.9 33.8 48.0 0.1
Standard
Deviation 98.1 61.5 0.6 2.9 25 0.5 6.9 49.6 26.9 45,9 0.0
Minimum 122.0 89.0 6.3 19.0 6.8 0.2 96.3 73.2 5.0 7.4 0.1
Maximum 581.0 381.0 8.8 31.0 10.4 25 130.3 280.4 130.0 222.0 0.2
cVv 24.5 23.6 7.2 11.4 29.6 72.1 6.0 36.6 63.0 74.8 50.2
25th Percentile 344.5 2255 7.7 24.0 7.7 0.3 112.1 109.7 28.0 311 0.1
75th Percentile 459.0 301.0 8.4 26.5 9.5 0.8 120.4 139.0 46.9 76.9 0.1
Linear Trend
Line
Slope /year 5.754 1.536 -0.131 0.001 10.75 0.052 0.156 -11.77 7.451 13.02 0.002
Intercept 380.9 255.4 8.39 2492 | -41.62 0.497 114.5 174.1 14.39 18.85 0.067
R2 value 0.015 0.003 0.222 0.000 1.000 | 0.050 0.002 0.240 0.251 0.344 0.010
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Site

Site Code Name EC GEN TDS | pH_GEN Temp DO | BOD3-27 | HAR Tota HCO3 Na Cl | NH3-N
01 02 25001 Durvesh

N 29 29 29 29 11 29 29 29 25 29 29
Average 1802.0 1318.7 7.9 26.3 6.2 21 113.8 145.6 351.7 640.0 0.1
Median 290.0 200.0 7.9 27.0 5.9 0.9 104.6 110.0 36.0 48.2 0.1
Standard

Deviation 3122.2 2357.7 0.3 3.3 1.0 25 21.8 87.1 830.7 1429.1 0.1
Minimum 63.0 51.0 7.3 13.0 55 0.2 67.1 68.0 2.3 4.2 0.1
Maximum 10000.0 8954.0 8.5 30.0 9.0 9.0 158.9 487.7 3078.0 5013.1 0.3
cVv 173.3 178.8 4.1 12.6 16.5 122.6 19.1 59.8 236.2 223.3 54.9
25th Percentile 201.0 124.0 7.7 25.0 5.7 0.5 100.4 98.0 16.0 21.1 0.1
75th Percentile 1511.0 1153.0 8.1 28.0 6.1 2.0 124.8 148.0 85.6 355.2 0.1
Linear Trend

Line

Slope /year -196.8 -183.5 -0.057 -0.336 | 0.441 -0.026 -0.340 -1.027 -14.85 -75.05 0.002
Intercept 2526 1994 8.11 2767 | 4717 2.162 115.0 149.4 414.0 916.3 0.089
R2 value 0.021 0.032 0.159 0.064 | 0.274 0.001 0.001 0.001 0.001 0.015 0.006
01 02 14 001 Pingalwada

N 92 92 92 92 58 92 92 92 82 92 92
Average 1160.3 798.9 75 24.5 5.2 11.4 142.8 197.8 134.7 200.1 2.3
Median 1190.3 797.5 75 26.0 5.0 8.0 144.6 167.5 127.3 193.7 0.2
Standard

Deviation 386.3 277.3 0.6 3.7 1.8 12.4 13.6 95.0 66.7 95.4 5.0
Minimum 115.0 72.0 5.7 13.0 1.8 0.5 98.3 91.5 7.3 10.5 0.1
Maximum 1958.0 1351.0 9.3 32.0 10.5 55.0 187.7 536.5 376.5 488.3 16.9
cVv 33.3 34.7 8.0 15.2 34.0 108.0 9.5 48.0 49.6 477 219.4
25th Percentile 886.0 640.5 7.0 24.0 40 3.0 134.5 128.0 88.5 136.5 0.1
75th Percentile 1416.8 986.5 7.8 27.0 6.5 135 152.9 246.0 168.6 249.7 14
Linear Trend

Line

Slope /year -9.506 -20.74 -0.120 -0.336 | -0.131 -0.860 -0.307 26.49 -3.238 -2.244 0.150
Intercept 1198 880.1 7.92 25.86 | 5.825 14.81 144.0 301.5 148.7 208.9 1.699
R2 value 0.003 0.029 0.212 0.042 | 0.015 0.025 0.003 0.407 0.010 0.003 0.005
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Site
Site Code Name EC GEN TDS| pH_GEN Temp DO | BOD3- 27 HAR Total | HCO3 Na Cl | NH3-N
0102 16 001 Moti Naroli
N 89 89 89 89 34 89 89 89 78 89 89
Average 743.8 503.4 7.9 28.0 7.8 3.0 131.5 154.7 93.7 137.9 0.2
Median 660.0 448.0 7.9 29.0 7.7 17 130.4 146.3 811 116.8 0.1
Standard
Deviation 353.8 236.8 0.5 4.2 17 42 154 52.0 58.7 83.6 0.3
Minimum 63.0 51.0 5.9 17.0 4.4 0.2 83.3 48.8 5.6 8.0 0.1
Maximum 2226.0 1394.0 9.0 39.0 11.4 32.0 176.7 341.1 3194 464.0 1.6
cVv 47.6 47.0 6.0 15.1 215 139.3 11.7 33.6 62.6 60.7 139.3
25th Percentile 582.0 402.0 7.6 26.0 6.9 0.6 124.5 121.9 60.0 84.0 0.1
75th Percentile 827.0 548.0 8.1 30.0 8.9 40 140.3 182.9 110.1 168.0 0.2
Linear Trend
Line
Slope /year 1.258 -5.290 -0.061 -0.450 | -0.209 0.059 0.570 | -11.08 5.645 9.810 -0.014
Intercept 739.1 523.1 8.11 29.72 8.44 2.814 129.4 195.9 70.07 101.4 0.266
R2 value 0.000 0.002 0.085 0.056 | 0.031 0.001 0.007 0.226 0.036 0.069 0.010
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Pader dibadi

Time 5Series Graph for station: (1 02 13 006 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 13 012 in period 01-06-2005 to 31-05-2013

FEL
FEL
-l
-2l
-l
- bl
- bl
- Ll
-0l
-0l
-0l
- 60
- 60
- 60
- 20
- 20
a0
- 20
- L0
- L0

90
a0
- 90
- S0

[=2]

T
“
o

T
o
oo

T
-
o

ey
4]
9

[==]

njep

T
«
[

7.6 1

7.4

7.2

-50- 10
-10-10
60~ 10
-=0-10
-0 Lo
60~ 10
-50- 10
-Lo-La
“60- 10
-50- 10
-10-10
-60- L0
-=0- 10
10" 10
-60- 10
-50- 10
-10- 10
~60- 10
-50- 10
-10- 10
-60- L0
-=0- 10
-10- 10
-60- 10

Date

4 pH_GEN(pH units)
-0.001 iyear Intercept(Ref. Year 2005)

0.000)

8173 r2

- Linear Trend Line [Slope

165



Mataji

Time Series Graph for station: 01 02 13 001 in period 01-06-2005 to 31-05-2013
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Pader dibadi

Time 5Series Graph for station: (1 02 13 006 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 13 012 in period 01-06-2005 to 31-05-2013
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Mataji

Time Series Graph for station: 01 02 13 001 in period 01-06-2005 to 31-05-2013
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Time 5Series Graph for station: (1 02 13 005 in period 01-06-2005 to 31-05-2013
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Pader dibadi

Time Series Graph for station: (1 02 13 006 in peried 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 13 (12 in period 01-06-2005 to 31-05-2013
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Mataji

Time Series Graph for station: (1 02 13 001 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 13 005 in period 01-06-2005 to 31052013
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Pader dibadi

Time Series Graph for station: 01 02 13 006 in period 01-06-2005 to 31-05-2013

FE1-50-10
FEL-20-10
F<l-bL-Lo
- cl-20-10
- L50-10
- L-20- 10
F FL Lm0
- LL-20-10
- LL-50-10
- LL-Z0- 10
0L Lm0
- O0L-20-10
- 0L-50-10
- 0L-Z0-10
60"k~ 10
- B0-20-10
- B0-50-10
- B0-20- 10
Fe0-LL-1o
- 20-20-10
- 20-50-10
- 20-20-10
- L0 Lm0
- A0-20-10
- £0-50-10
- £0-20- 10
90~ L1-10
- 90-20- 10
- 90-50- 10
- 90-Z0- 10

0.75

0.7 1
0.6

:.

0.5
0.55

Date

4 NH3-N{mg N/L)
0.045 iyear Intercept|(Ref. Year 2005)

0.277)

0.043 r2

— Linear Trend Line | Slope

Khanpur

Time Series Graph for station: 01 02 13 012 in period 01-06-2005 to 31-05-2013

FC1-50- 10

FZl
Tl
- Ll
s
- L
s
-0l
s
-0l
s
- GO
- G0
- GO
- G0
Bl
- a0
Bl
- 20
- L0
- 20
- L0
- 20
- a0
- a0
- a0
- a0
- 50

T
k!
-

T
=
-

T
=

T
i
[=]

T
«
=]

T T
@
=T =]

anjep

A
=1

T
-
=]

T T
"N
=T =1

T
=
=1

FELE0- Lo
FZl Lo
- Cl-20- 1o

-=0- 10
~20- 1o
-LL-lo
-20- 10
-50-10
~20- 1o
“L-10
-20- 10
-50-10
-20- 10
L1 10
-20- 10
-50- 10
-Z20- 10
L1 10
-20- 10
-50- 10
-Z0- 10
L1 10
-20- 10
-20- 10
-Z20- 10
Lo L0
-20- 10
-20- 10
-Z0- 10
-l L0

Date

4 HH3-N{mg HNiL)
0.022 iyear Intercept{Ref. Year 2005)

0.057)

0,134 r2

-—- Linear Trend Line (Slope

171



Mataji

Time Series Graph for station: 01 02 13 001 in period 01-06-2005 to 31-05-2013

00

C

450 1

400 4
350 4

=
=)
(2]
anpep

250 1

200 1

50

1

15010
FEl-0-Lo
- ZL-60-L0
FZl-=0-10
FZl-L0-Lo
- LL-B0- L0
- L5010
- LL-L0-Lo
- 01-60- L0
- 0L-50-L0
- 01-Lo-Lo
- BO-G0- 1O
- B0-50- L0
- 60-L0- Lo
- 80-60- L0
- 80-50- L0
- 80-Lo0- Lo
- L0600
- L0-50- L0
- L0100
- a0-60- L0
- 905010
Fa0- 0" Lo

- S0-60- L0

ate

=]

[pmholcm)

9.198 iyear InterceptiRef. Year 2005)

4 EC_GEN

0.068)

308.989 r2=

-— Linear Trend Line (Slope

Rangeli

Time Series Graph for station: (1 02 13 005 in period 01-06-2005 to 31-05-2013
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Pader dibadi

Time Series Graph for station: 01 02 13 006 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 13 012 in period 01-06-2005 to 31-05-2013
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Annex-1V

Time series Plots Of Water Quality Data- Sabar mati Basin
Vautha

Time Series Graph for station: 01 02 12 013 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 12 (13 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 12 (13 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 12 013 in period 01-06-2005 to 31-05-2013
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Annex-V

Time series Plots Of Water Quality Data- Tapi Basin
Burhanpur

Time Series Graph for station: 01 02 17 002 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: (1 02 17 004 in period 01-06-2005 to 31-05-2013
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Burhanpur

Time Series Graph for station: 01 02 17 002 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 17 004 in period 01-06-2005 to 31-05-2013
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Burhanpur

Time Series Graph for station: 01 02 17 002 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 17 004 in period 01-06-2005 to 31-05-2013
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Burhanpur

Time Series Graph for station: 01 02 17 002 in period 01-06-2005 to 31-05-2013

- C1-50- 10
- C1-10-10
- Z1-B0- 10 -7 -0k 0
2150010 2 Z1-20010
= - -7 L-p0- L0
asis o = FZLL0-L
- L6010 . s L 110110
. m = - L2010
L1-50-10 S 5 I
s _ g &= s Sty
. =
- 060 L0 m 8 -0l 1o
" = =4 gy
" - 01-50-10 5 & = 110
" - 0L k0o s % = - 01-Lo- L0
" _”;- E- ; m W .m -E0-0L- 10
_ BOBOI0 = m - g oo
il =]
; FE1s0l0 8 I § B = L 605010
: - 60- 10710 + E < = - B0 b O
= = - 20-01- 10
P o a —
Enenin 2 Q = - 20-20- 10
20-50-10 m nw = gty
a0-Lo-o < m - 90100
1l .m L0010
2076010 m = D FL P10
20-50- 10 o =) m “ Fugdighy
o < | Pl ti gty
20-10-10 g 8 | o011
0
- 9060~ 10 B s - 90-20- 10
1] [k}
L .2 - 90-p0- L0
" s m & - a0 Lo- L0
- 00~ L0- 10 g g L c0-01- 10
: - 50-60- 10 = = L 50-20- 10
- | A A A A A A
REINIREIYIL ey cag anjep
[ R e Y e Y ) o o R e Y o | e R e o Y e ) [ e |

anpep

0.020)

0.189 r2

4 NH3-N{mg NI/L)

Date
— Linear Trend Line (Slope = -0.015 lyear Intercepti(Ref. Year 2005)

180



Burhanpur

Time Series Graph for station: 01 02 17 002 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 17 004 in period 01-06-2005 to 31-05-2013
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Annex-VI

Time series Plots Of Water Quality Data- Dhadar Basin

Pingalwada

Time Series Graph for station: 01 02 14 001 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 14 001 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: 01 02 14 001 in period 01-06-2005 to 31-05-2013
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Annex-VlII

Time series Plots Of Water Quality Data- Kim Basin
Moti Naroli

Time Series Graph for station: 01 02 16 001 in period 01-06-2005 to 31-05-2013
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Time Series Graph for station: (1 02 16 001 in period 01-06-2005 to 31-05-2013
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Annex-VII|
U.S. SALINITY DIAGRAM FOR THE

CLASSIFICATION OF IRRIGATION WATERS

Wilcox Diagram
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Annex-1X
TOLERANCE LIMITS OF THE SELECTED WATER QUALITY PARAMETERS FOR
DIFFERENT USES AS PRESCRIBED BY THE BUREAU OF INDIAN STANDARDS

Sl Substance or For drinking water For fish For For
. Characteristics (IS 10500 : 1991) culture swimming Irrigation
N Desirable limit Undesirable Permissible (1S 13891 : pools water
0. effects outside the limit in the 1994) (IS 3328 (Is
desirable limit absence of :1993) 11624
alternate :1986)
source
1 Colour, Hazen 5 Above 5, 25 - 10 -
units, Max consumer
acceptance
decreases
2 | Odour Unobjectionable | - - - Odourless -
3 | Taste Agreeable - - - Palatable -
4 | Temperature ° - - - 210 35 -
C,range
5 | Turbidity, NTU, 5 Above 5, 10 10 10 -
Max consumer
acceptance
decreases
6 pH value 6.5t08.5 Beyond this range | No relaxation 6.5t08.5 7.5t085 -
the water  will
affect the mucous
membrane and/or
water supply
system
7 | Total Hardness 300 Encrustation in 600 - - -
(as CaCOs3),mgll, water supply
Max structure and
adverse effects on
domestic use
8 Iron (as Fe), mg/l, 0.3 Beyond this limit 1.0 2.0 0.1 -
Max taste/appearance Total Iron
are affected, has (as Fe)
adverse effect on
domestic uses
and water supply
structures, and
promotes iron
bacteria
9 Chlorides (as 250 Beyond this limit, 1000 - 500 -
Cl),mg/l, Max taste, corrosion
and palatability
are affected
10 | Fluoride (as 1.0 Fluoride may be 15 - - -
F),mg/l, Max kept as low as
possible. High
fluoride may
cause Fluorosis
11 | Dissolved solids, 500 Beyond this 2000 - 1500 -
mg/l, Max palatability
decreases and
may cause gastro
intestinal irritation
12 | Specific - - - 1500x10™ - 6000
conductivity at 25 pmho/
°C, umho , Max cm

189




Sl. Substance or For drinking water For fish For For
No. Characteristics (IS 10500 : 1991 culture swimming Irrigation
Desirable Undesirable Permissible (IS 13891 : pools water
limit effects outside limit in the 1994) (IS 3328 (IS 11624
the desirable limit | absence of :1993) :1986)
alternate
source
13 Calcium (as Ca), mgl/l, 75 Encrustation in 200 - - -
Max water supply
structure  and
adverse effects
on domestic use
14 Magnesium (as Mg), 30 Encrustation to 100 - - -
mg/l, Max water supply
structure  and
adverse effects
on domestic use
15 Sulphate (as SOu), 200 Beyond this 400 - - -
mg/l, Max causes gastro
intestinal
irritation ~ when
magnesium  or
sodium are
present
16 Nitrate (as NOs), mgl/l, 45 Beyond this 100 2.0 - -
Max methaemoglobi (as N)
nema takes
place
17 Free ammonia  (as - - - 15 - -
N), mg/l, Max
18 Alkalinity, mg/l, Max 200 Beyond this limit 600 100 to 300 50 to 500 -
taste becomes as CaCOs3 Total
unpleasant mg/l alkalinity as
CaCOs
mg/l, Max
19 Aluminium (as Al), 0.03 Cumulative 0.2 - 0.1 -
mg/l, Max effect is
reported to
cause dementia
20 Boron, mg/l, Max 1.0 - 5.0 - - 4.0
21 Dissolved oxygen, - - - 4.0 - -
mg/l, Min
22 Sodium Adsorption 26.0
Ratio(SAR)
 milli mole/I
23 Residual Sodium 6.0
Carbonate(RSC)
m.eq/|
22 Pesticides, mg/l, Max Absent Toxic 0.001 Absent - -
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