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BEFORE THE NATIONAL GREEN TRIBUNAL

PRINCIPAL BENCH, NEW DELHI
oA.728/2fJ23

News item appearing in Hindustan dated 30.11.,2023 titled "Arsenic

found in groundwater in 25 States, fluoride in 27 states: Govt"

STATUS REPORT ON BEHALF OF CENITAI GTOUNd WATET AUthOTitV (R'
29)

It is most resPectfullY showeth:

I, Vinod Kumar Dhaundiyal S/o Lt Shri Ramesh Chandra Dhaundiyal Aged 50

years, working as Administrator in Central Ground Water Authority having

office at LB/L1, Jam Nagar House, Man Singh Road, New Delhi the deponent

herein do hereby solemnly affirm and state on oath as under:

t. That I am competent and authorized to file this status report on behalf

of the Central Ground Water Authority (hereinafter referred to as the

Answering Respondent) and the facts stated herein are true to my

knowledge and as per the available records'

z. That I have gone through the contents of the above-captioned Original

Application and am duly authorized to submit this status report on

behalf of the answering respondent.

3. That during the hearing held on 19.11.2024, learned Counsel for

CGWA submitted that a latest report based on subsequent samples

would be filed covering all concerned States/UTS' The answering

I
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respondent is filing the present status report regarding for further

consideration of this Hon'ble Tribunal. In this regard, it is submitted

that it had been decided by CGWB to carry out Baseline Water Quality

Assessment to reflect a representative quality assessment for the

entire country for which samples have been collected during 2025.

4. Furthermore, Central Ground Water Board (CGWB) has prepared a

Standard Operating Procedure (SOP) on Ground Water Quality Data

Analysis with the objective to analyze Groundwater quality data' The

SOp is designed to gulde personnel to ensure uniform protocol for

ground water quality data analysis and uniform guidelines for ground

water sampling, sample preservation, sample analysis techniques,

quality control checks, data analysis, interpretation, reporting, data

compiling and sharing of data and report. The SOP is enclosed as

Annexure-I.

5. That as part of the Standard Operating Procedure (SOP)

implementation, during the pre-monsoon season of 2025, the Regional

Offices of the Central Ground Water Board (CGWB) have collected

approximately 24,OOO groundwater samples from designated

monitoring locations across India for Baseline Water Quality

Assessment. The samples will be analyzed for key physico-chemical

parameters-including pH, Electrical Conductivity (EC), Total Dissolved

Solids (TDS), major ions (such as Ca2*, M9'*, Nd*, K*, Cl-, SO+2-,

HCOs-, NOs-, F-)-as well as 18 heavy metals including Arsenic (As),

ranium (U), Lead (Pb), Chromium (Cr), and others, in accordance

BIS 10500:2012 drinking water standards. Analytical procedures

be carried out using advanced instrumentation such as Inductively

led Plasma Mass Spectrometry (ICP-MS) and Atomic Absorption

(rl

S scopy (AAS).
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6. The analysis is scheduled for completion by March 2026, and the

consolidated national groundwater quality assessment report will be

published by september 2026 and will be shared with the stake

holders such as local government agencies (PHED, JlM, wRD,

DoDW&S etc.), water management organizations, researchers, and

environmental NGOs and District/State/UT administrations'

7. It is further submitted that CGWA will continue its periodic monitoring

of groundwater quality as per its monitoring framework and will take

appropriate action in coordination with the concerned agencies to

address identified issues, curb contamination, and ensure sustainable

management of groundwater resources'

8. That it is, therefore, prayed that the present Status Report may kindly

be taken on record and this Hon'ble Tribunal may be pleased to pass

such further orders or directions as may be deemed fit and proper in

the interest of justice'

l9

**".f*.t$s
,$$ttSrication

I, Vinod Kumar D

the contents of th

and/or are in the

Vii{ 1.. ;i-t BONTEIt*Ir-

.f 1K

T *>o

GR

ce ntrar *iill lrl;;,:I AuthoritY
Government of lndia

I 5 JUL 2025 o"p*t-unIl?il$#d3i.:,.l'*x'RD&GR

haundiyal, do hereby verify at New Delhi on L5-07-2025

e above paragraphs which are true to my own knowledge

nature of legal submissions which I believe to be true and

no material has been suppressed herewith.

;EFrrtFtED
Shri '..tn

$/t',
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Executive SummarY

Water quality data analysis is the component of the monitoring process that tums collected data into useful information. Analyzing water quality data

improves the understanding of the syitem being monitored and drives mbragement action. Hence, it is essential to prepare a Standard Operating

Procedure (SOP) for ground water quality data analysis.

The various monitoring networks to be followed in Central Ground Water Board is discussed in this SOP. The existing and new monitoring stations

form the Background l4onitoring Networks. Areas which show anomalous concentration of any basicltracelgeogenic /anthropogenic contaminants

more than the permissible limit ihould be monitored regularly as Trend Monitoring Wells. Samples should be collected twice every year i.e., both

during pre-monsoon and post-monsoon. Areas where new geogenic contamination in ground water has been reported or anthropogenic influence has

changed the ground water quality be monitored as Special Purpose Monitoring

Geographical Information System (GIS) tools is used to map and visualize the distribution of various parameters geographically. Time series graphs

u." ,ir"d for spotting connections between two or more water quality variables and to identiff long-term trends and seasonal variations. Water quality

Trend analysii for 5 year or l0 year district-wise/block-wise data is to be carried out during preparation of annual ground water quality report. Based

on trend analysis, the reasons foi ground water contamination may be assessed and shared with authorities for corrective action.

Suitability of water for drinking purpose is assessed based on BIS and WHO drinking water standards. Various water quality indices like Sodium

Absorption Ratio (SAR), percent^Sodium and Residual Sodium Carbonate (RSC), graphical representation like Wilcox diagram and USSL diagram

for inigation suitability'and Chloride - bicarbonate ratio for seawater intrusion, Bivariant plot and Scatter plots to visualize the relationship between

two water quality parameters or contaminants are demonstrated in this SOP.

The additional parameters to be monitored such as Biochemical Oxygen Demand (BOD), COD, TOC, organic pollutant such as Pesticides, Dioxins,

Volatile o.guni. compounds (VOCs), Microbial contaminants like Bacteria, parasites, Total Coliform, Faecal coliform etc, Micro plastics and

pharmaceutical residues, Isotopes studies such as6180, 6D, 5170, 14C, 3H, 85Kr, 39Ar,36CL and Radioactive elements like Uranium and Radon

etc are placed in accordance with the CGWB uniform protocol for groundwater analysis and as per CGWB Vision 2047.

The SOp also communicates that groundwater quality report shall be shared with States/ UTs, DoDW&S and copy shall be marked to the district

administration and any informationiegarding groundwateicontamination shall be brought in to the public domain through CGWB website and NWIC-

3
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1. Introduction & Scope

Groundwater quality data analysis is crucial for the sustainable management of water resources. Effective groundwater management requires

knowledge of the quality of available groundwater resources, identification of potential contamination sources, and development of strategies to

prevent contaminafion. bverall, grouniwater quality data analysis is critical f'or protecting human health and the environment, complying with

iegulations, promoting economic benefits, and ensuring sustainable water resource rnanagement. The Central Ground Water Board (CGWB)

disseminates a quantum of groundwater quality data annually. CCWB ensures that significant ground water quality data is widely disseminated through

various platforms to support informed decision-making and sustainable groundwater management.

This handbook aims to guide personnel to ensure uniform protocol for ground water quality data analysis and uniform guidelines for ground water sampling,

sample preservation, ,u111il" analysis techniques, quality control checks, data analysis, Interpretation, reporting, data compiling and sharing ofdata and report'

The su6sequent sections outline protocols for new ground water monitoring framework, ground water sampling, their analysis methodology, data

preprocessing, dataanalysis, Interpietation, reporting, data compilation and sharing. This handbook on ground water quality data analysis is a concise portion

of Crouna Wate, guatity data inalysis Repirt and subject to modification when necessary to adapt to diverse site conditions, equipment constraints, or

procedural limitations.

7
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2. Flowchart for Methodology (SOP) on Groundwater Quality data analysis
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3. Collection and Sample Preservation

The protocol for new groundwater quality monitoring framework is illustrated in Table 1 and2. Criteria for Special Purpose Monitoring or

Criteria for selection & Special purpor"/N"w Hotspol monitoring should be in accordance to Figure 1. Ground Water Monitoring and analysis should

be done as per protocol illustrated in Table 1.

Table 1: Sampling frequency and parameters for analysis

ii) minimum 5 trace elements

, NOi' SiO2, PO+3-

reglon.
needpermetaltwo-traceanyplusU

respecti
Ast

of the

under special studies
(One time study, duration: region's,need based)
(BOTH PRE AND POST:MONSOON SEASON)

Detailed sampling on a grid oiZ tm x 2 km
(From area falling within a radius of 5 km
from locations from where the ::

Contaminants like Arsenic, IJranium, T.ead Cadmium,
Chromium, Selenium etc.)

years
SEASON)

ew Hotspot monitoring
Purpose

Type of Water Quality
Monitoring

Parameters for analysisSampling frequency

9
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Urban Clusters

Figure 1: Criteria for Special Purpose MonitoringAfew Hotspot monitoring

0

* Allthe existing and new monitoring stations form the Background Monitoring.

* Stations/Areas which show anomalous concentration of any basic/trace lgeogeniclanthropogenic contaminants more than the

lim
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Table 2: Criteria for selection of new Ground Water Quality Monitoring Stations

Urban Areas

Agricultural belts with intensive application of
chemical fertilizers

One (1) Groundwater Quality GWQ monitoring stations in every 5 sq

One (1) GWQ monitoring stations every 50 sq km area

I

2

J

4

5

Industrial areas

Mining Areas

Major Landfill sites

Salt water intrusion

WQ Monitoring station in 1 x 1 I(m gid.

WQ Monitoring station in 1 x 1 Km grid.

To establish well(s) within 100 m. from the landhll sites both in the upstrean

downstream side.

Monitoring stations are needed to be established along and across the coast I

To establish well(s) both in the upstream and downstream side and within 10

such sites

Sites where surface water quality is being monitored One (1) GWQ monitoring stations for Groundwater

by CWC or CPCB qualitY
6

7

8 Recharge Site/Special intervention Areas

TT
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3.1 Ground Water Sampling and preservation techniques
The sample collector should take utmost care while collecting, storing and handling the samples to the laboratory. The Laboratory should

further maintain the recommended conditions and follow the parameter wise timeline for analysis as per Table 3.

Table 3. Summary of Sampling and Handling Requirements

Heavy metals

Basic
Parameters

Field
parameters
(pH, EG, Temp
etc.)

Determination Gontainer

PE (A)

PE

500,1000
Iusing
AAS)

60 (using
rcPMS)

1000

Minimum
Sample
Size, mL

For dissolved
metals filter
immediately,
add HNO. to
pH<2

Preseryation

6 months

All basic parameters must
be analysed within 3
months

Analyze
immediately

Maximum
Storage
Recommended

APHA,2021 ,

24th Edition/
lS standard
ts 3025

Analysis
Standard
Method

PE = Polyethylene or
equivalent

PE(A) = PolYethYlene

acid wash

Note: Ground Water

samples should be

transported to
Regional Chemical
Laboratory as soon as

possible, preferably
within 48 hours.
Sample should be

refrigerated below 6oC

for Temperature
sensitive constituents.

:, : \::E:ie: :- it t:'

T2
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NOtg: Important information on the sample bottle/container should include

1. Sample code number
2. Source anO type of sample

5. Preservation carried out on the sample

2. Location
4. Date of sampling

6. Field Officer Name

G

Table 4. Sample submission format

The above sample submission format (excel sheet) should be submitted in hard as

well as in soft copy while submitting the ground water samples to Regional

Chemical laboratory

Geographical coordinates of a station must be accurate for its location.

- 
No. of samles submitted to aurVze

FqloPe:,::. .:

'.,.... |.

:Fa+As
':.:l'

:; t. :.

'. Bsic:''
@efrige1
:',itid.:
lsFPl4,

. :. l .r.

' ,, .tt.1.:

'. Bclc.:

. oRP lmv)
(optloml for
Pollution/Spe

dal studyl'

Do (mdD
(Optiffilfor

Polkrtioly'Spec
bl studyl

EC

ols/mlPHTemp ('Cl

Wat€r

State

No. IUT Taluka Name/
Location

(DD} (DD} sample sample Date

Sl No

13
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4. Water Sample Analysis
Laboratory analysis of the samples for various basic parameter, trace elements and uranium as per the standard method illustrated in Table 5

Table 5. Specifications of standard methods used for various parameters.

8.

?.

6.

5_

4.

3.

l

SL
NO.

SodiuD .Dd Potassiua eE.l]:is bl- Io!
C[reErtogrrphJ
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Fl2m..nirsior DhotoD.Fic D.thod

llegneiun errllsls b;- lor
CbrcE.t@rrDh

llagl6luE .nalvsls b:v EDTA
*tnr.d. h.fhd

CrlciEm u.llsis by lon
Chrcmrt@raDLv

Crlcism slablG bt- EDTA tiario.tric
m€thod

Tol.l HardDs A$tlsls br- EDIA
Dcthod

Chloride .arlyris by Iotr
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Cblori& .n.\'ris bI .l,rglDjgF-di!
Tihdon

Ekbicel Coldu(tiri\-

PII

DEIAII.S

lol Clrornabgmphy

Entrssroil slFtroscopy;t hDc

Io Cbloutogaplry

EDTA Ncthod

Idr ClrcEatolFphc Nfrd

H)lAmdd

EDTA mcdrcd

I@ ClmDato.@phy
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Elefimdc Ddhod

Els&$ctnc urdhod

TECE\-IQUET}IETEOD

Io! ChrorMb€oph
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Titiuoic rnohod

16 Chrbdolmph
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Tirinoic ntcihod
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TrNrsc ildhod

EH Ncr

pH Dct6

NiSTRLHETI{
TECSI\iIQ(EtlstD

IS 3il5 Patr (45t, Reafr,me.l 2019i
EHA ]],tl Etl. 3500Ia-D,aPEA 2nd
Ed, 3500 K-D
-4P84 23]d Ed.4D0 B md 4110 C

IS 3Q5 Pa,t (21), Refr,med ,'019)
APHA 23il1 Ed. 2340C
APIU : 3 rd &1. 5 5 00 

-Q3r. 
B

EIL4l-trd E<1,4I I0 B aud 4tl0 C
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/pH/ 1,)F) )5tO R

IS 3025 Patl (11), RellnaPd 2002)
/PH1 >ai F) tioo-r B

STI\DARDMEIEOD

APHA 23il Ed, ]TOB

aPIU )trd El.,2t3oB

IS 3025 Paft (si). RafrnQd 2019
APIU 2hd EaL 3500 Fe B
APHa23klEd. llll B
APEa 2!rd Ed,3l25 B

IS 30:5 Pa1 60. RafrneA :0) 9
APfl^ 23,d Ed , 4500-F- C
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IS 30:5 PnI (24), An2t sc l)i 20:l
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IPIU )iftl Ed.4l l0 B ond41I0 C

IS 3025 (Pafl 571 : l02l
APIil 2id H, 3l14 C

10.

9.

SL
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14.

13.
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15.
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TECE\IQEE USED
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20.

19.
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16.
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NO,

firaniuu b1-ICPIIS

Uraniuu anall'sis by Fluorometr-y

lletals 81- Iuductive\- Coupled
Plasua-
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Lead, Chmuium, Cadmiun^ I{ickel
and Cobalt Deternination by Gmpbite
Furnace .{tomic Abrcrption
SDstrometric \Iethod

Ziuc, Iron, i\Ianganese and Copper
I)etembatio[ by Flame Atomic
Absomtion Somtrometric llethod

DE-r-{LS
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BARC Fluororuetric uuiun
ructhod

Indrctivcly couplc plasm
spetloscopy
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Absorptiou Spech'ourebic
I\{ethod

Flmre.{toilc .A.bsorptron

SpechprnebJ

:TECINiIQUF/METHOD

ICPMS
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ICPMS

Atomic Absorption
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STA}'DARD }IETIIOD

;i :+iir;Hlt:r
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5. Data Quality Control

Groundwater quality data validation is an essential step in ensuring the reliability and accuracy of the data. Detail QC & QA as per ISO/IEC

17025:2017 protoc;l for accreditation of Water testing Lab by NABL are illustratedinAnnexure II to VII and Ground Water Quality Data

Analysis Report.

One of the mandatory steps to follow is as follows

Charge Balance Error

Ecat ions - Ianions

%balance error * 100

Icat ions + Ianions

Error ! 5o/o cor cw & sw
Not applicable for very

concentrated and very dilute
solutions

TDS (mg/l) - (0.65) x EG (PS/cm)
For Freshwater

very concentrated and very dilute solutions. ECB may go upto 10%o for very low and very high

The sample should be re-sampled/re-analysed to ensure the accuracy and validation of data.

concentrations

15
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6. Pre-processing of Data

Convert the ground water quality data into a suitable format for analysis which is illustrated in Table 6. The same format will used to share data

with Central Pollution Control Board (CPCB).

Table 6. Format for Water qualify data sharing (Common excel format CGWB-CPCB)

t

5. ilo.
Details of Station

Agency
Name

J

lffeg No Stateiu I

5

u!stnct

o

tsloclc
Taluk

7

GP Wllage

9

Station
l{amel

Location
10

Details ol
Location

11

Longitude
(0D)

12

LaUfide
(Df)

13

Basin

14

Sub-
Basin

15

Sample
Source

1

Use

1t

Depth of
Samde

18

Date

TotalColiform
{MPfli100rnl)

Ghecking of Coordinates: Geographical coordinates of a station must lie within the country boundary

19

Temp
fc)

Physical
Parameters

20

Turbrdtty
(NTU)

21

pH

'Basic Param#rs
Chemical Paranreters

22

EC (uSlcm
a125',Cl

?3

TDS
(mglL)

24

c0s
{mg/L)

25

HCO}
(mgiL,

26

Total
Alkalinity

{mgJL)

I

1
1

cl
{mglL}

2l 2A

l{od
{mgJ'L)

29

sol
{mgiL)

.,U

PO
119J1)

J1

sioz
(mglLl

.

32

F

(msiL)

JJ

TH
(msiL)

34

Ca
(ms.L)

35

Mg
{m0iL)

JO

NA
(mgrLi

37

K

{mgJL)

33

fe
(mglL)

Chemical Parameters

As
(mU,1-)

40

u
{msiU

41

fiAn

(msitl

42

Cu
(msrL)

43

Pb
lrnsiL)

41

Z.$

lmsrLl

45

Hi
(mgrU

46

cd
(msiLl

17

cr
lmslLl

48

BOD
(mslL)

1S

coD
(mg/L)

50

TOC

{mgtL)
FaecalColibm

(MPNi100ml)

52

L6
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7 , Data Analysis, Interpretation and Reporting

The specific groundwater data analyses are to be conducted depending on the water quality information desired or the specific questions about

water quality being asked. Water quality concems are wide and varied, but probably the most commonly asked questions are:

7.1 Groundwater quality data analysis for Technical Reports

7"1.1 Data interpretation for drinking purposes

Comparing the data with national water quality standards - gives an insight into the scale of a particular data set (e.g., if the data show that a

.p".ifi. groundwater sample contains a higher concentration of pollutant than is allowed by a national drinking water standard -BIS drinking

water specification, most people would assume that it may not be safe to drink this water).

1. What is the water quality atany specific location or area?

2. What are the water quality trends in the region? Is the quality

improving or getting worse?

3. How do specific water quality parameters relate with one

another at given sites?

4. What are the total mass loadings of materials moving in and out

of water systems and what sources and quantities do these

originate?
5. Are sampling frequencies adequate, and are sampling stations

suitably located to represent water quality conditions in an area?

T7
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(a) Statistical analy sis

Analyze the data using appropriate statistical methods and tools such as descriptive statistics such as mean, median, mode, standard deviatior-,

and range to describe the data set. Interpret the results to determine whether groundwater quality is within acceptable limits/permissible limits
per BIS standards. If not, identif' areas of concem and potential sources of contam-nation in consultation with field officers and by examining

field conditions. Groundwater quality data comparing with national and international standards as illustrated in Figure 3 (Duta er al., 2022) cf
GWQDA-Report may be referred. An example of Statistical analysis is given below.

(b) Graphical analysis

Graphical representation of Ground Water Quality data is listed below

(i) Spatial Analysis
ittir typ" of analysis is essential because it helps to identiff areas that may be at higher risk of contamination, as well as the sources and causes

of contamination. Geographical Information System (GIS) tools may be used to map and visualize the distribution of various parameters

geographically. Some examples of graphs showing Spatial analysis could be referred from Datta et al., (2021); Barman et al., (2022); Figure
4.(GWQDA-Report).

(ii) Trends Analysis
The trend analysis for 5 or 10 years period using district or block-wise water quality data is to be carried out and included in the water
quality report. More than l0 year long- term trend analysis can be done subjected to availability of suitable data. Based on trend analysis, the
reasons for ground water contamination may be assessed and shared with authorities for corrective action and adjustment of management
strategies accordingly. Some examples of graphs showing trends analysis could be referred from the examples below.

18
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Figure 3. Example of Table andfigure showing trend analysis

of Fluoride of India

Figure 2. (Up) Figure showing time series analysisfor Electricul
Conductivity and Chloride at Udhagamandalam, Nilgiris Dt,
Tamil Nadu; (Down) trends analysis of Fluoride distribution
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7.tr.2 Data interpretation for irrigation purposes

Suitability ofground water for irrigation purpose is evaluated based on chemical characteristics indicative oftheir potential to create soil condition hazardous

to crop growth and yield. Various indices are used for assessment and classification of ground water into different categories. Some of the widely used

criteria are discussed below. The data obtained from various indices can be illustrated in Table 7 of GllQDA-Report.

{a} U S Salinity diagrarn

U S Salinity diagram (Figure 4) can be used to quickly determine the viability of water for irrigation purposes. For detail explanation refers GWQDA-

Report.
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Figure 4: Figure showing U S Salinity diagram

Several water quality indices should be

calculated which indicate the suitability of water
for different uses

Percent sodium Absorption Ration (SARf

Percent Sodium for irrigation suitability
Kelly's index (Kl)

Residual Sodium Carbonate - for irrigation
suitability
Chloride - bicarbonate ratio

G

a.

b.

c.

d.

e.
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(b) Wilcox PIot
Wit"o* classified groundwater for irrigation purposes based on percent sodium and EC. For detail explanation refers GWQDA-Report. The water quality

data of a well for the period of 1992 to 2006 was plotted on Wilcox plot for the classification of groundwater samples with respect to percent sodium and EC

is shown in Figure 10.

WILCOX DI,AGRAM
Table 7. Showing Classification of ground water samples for
irrigation purposes.

Number ofsapDles
D.cM^n.-^n Dn.r-h^..nnn

Total Dissolved Solid
(mS) (me/L) <1000

1000-3000
3000-10000
>l 0000

Non-saline
Slightly sa.line
ModeraJely saline
Very saline

600
2

0

0

219
267
54
0
0

602
0
0

0

98
240
165

16

3

467
r35

539

599
2
0
I

394
184
22
I
0

598
I
I
2

33t
149
88
22
5

564
3E

566
22

l4

Salinity hzdd (EC)
(sS/cm) <250

250-750
750-2000
2000-3000
>3000

Ex@llent
Good
Pemissible
Doubtful
Unsuiable

Alka.linitv haad
(sAR) <10

l0-18
ta-26
>26

Excellent
Good
Doubtful
Unsuitable

Percflt Sodim
e/Na) <20

2040
40-60
60-80
>80

Ex@llent
Good
Pemissible
Doubtful
Unsuitable

Kelly's lndex (KI) <1

>l
suitable
Unsuitable

Rsidual sodiu
@bonale (RSC) <l.25

| 25-2.5
Suitable
Maginally suitable

7.1.3. Groundrvater qualif,v" data anel-ysis for Hydrogeological Processes

(a) Piper diagram
Airilinear diagram, piper or Hill diagram, is use,J for identifoing facies, as shown in Figure 6. The position of analysis of a water sample placed on a Piper

plot can help riach a tentative conclusion as to the origin of groundwater. Piper plots can help us understand water type, precipitation' mixing and ion

l. Kopmu, 0lttl5f2fi!2, 0lOJrX!12-91!001

2. Kopmu, 26frl52lXll, 26$5nm0-qlml
3. Kopw, 0llt5l2$1, 0lIlJDltrl-g0fill
rt.Kopmu,0l$5[,0lEin996-9&nl
5. (opmu, 0lO5llS4 0l,l}tl99+90001
6. Koplrou, Z?I!5/XIts, 2?m5nm6-?34tr
?. Kopmu, 25tll52lllJ, 151i1005

t. Kopmu, Bill5l2lM, 23n)5fin4qml'221
9. Koprrou, 0lfll5ll992, 01O5n992-9lllXll

10. Kopmq 0tO5fl 993. 0lll5rl99190$l

}Jd ZJ"C r

r.,*".Ir. 
",*u." 

,no*,TJlu..in""tio'n lil."t"u*ater with respect to
percent sodium and EC (Wilcox Diagram)

2005

& 2006

I ^ 2002&04

l1

I

r0

1992,93
I gl&9e

'dir.ilh
Docbl

ffi
E.me

2T

1909



20

t:;'i*

exchange in aquifer geochemistry. For detail explanation refers GWQDA-Report. Figure 6 shows the Piper plot of a groundwater sample from Vridachalam,

Tamil Nadu, where the Water quality data of a well from 1986 to 2008 is plotted.

(b) Chadha Diagram
Another approach to investigating Groundwater facies assessment was introduced in the form of a modified Piper Diagram by D.K. Chadha, the former

Chairman of CGWB (Chadha et al. in 1999). It's a simplified adaptation of the original Piper plot. The hydrogeochemical facies classification is then derived

from the information presented in the Chadha diagram (Figure 7). Refers GWQDA-Repofi for illustrated explanation.
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Figure 6. Figure showing a trilinear diagram known as Piper or Hill diagram.
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(c) Schoeller diagram
Schoeller diagrami are used to show the relative concentrations of anions and cations typically expressed in milliequivalents per litre. Multiple samples from

different welli may be plotted on a single diagram to distinguish similar patterns in the ratios of particular anions and cations. These patterns may be used to

distinguish common oi dissimilar source areas of water drawn from multiple wells. Figure 8 shows that shallow aquifer wells have different nitrate

concentrations. For the same study area, nitrate concentration for the deeper aquifer is close to zero except for one well, which indicates that the deeper

aquifer is not affected by nitrate. Still, the shallow aquifer is affected by nitrate due to anthropogenic activities
$$t1s11*t Diag*rrx

Zx
j
te

to

:o

to

o-9

o.I

o.L-.-----"--,*-o it X..l q !o.
ioot

Shallow

-:'"

Deeper

Figure 8: Relative concentrations of anions and cations in milliequivalents per liter for different aquifers of same area.

(d) Gibb's PIot
To further understand the hydrogeochemical procedures with reverence to atmospheric precipitation, rock-water interaction, and evaporation over the

administration of geochemisiry oigroundwatei, two diagrams called as'Gibbs Plot'was introduced by R. J. Gibbs in 1970. In these plots the ratios for

cations and anions are plotted against relative values of TDS for the groundwater samples. The relative clustering of the samples on the plot suggests

dominance of evaporation or rock-water interaction phenomena. It also gives a clear idea about the influence of anthropogenic activities (like agricultural

fertilizers, canal/river water mixing, etc.) on groundwater qualrty. A detailed explanation is explained in GWQDA-Report'

7.L.4 Water Quality Assessment

Water Quality Indices MaI)
Water eualitylndex (WQI) is a metric used to assess the overall quality of water based on multiple parameters. When analyzing groundwater quality data

using WqI, ihe following steps are typically involved. Various WQI developed for surface water and other forms of water. However, no specific WQI
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develope,J for Ground water free from demerits. In this regard, a new WQI based on regional hydro-geological conditions may be a good option. Howbeit,

weightid arithmetic WQI and CCME WQI can be employed for basic assessment and indexing. Example of weighted arithmetic WQI for assessment of
ground water (Datta et al., 2023; (Dutta et al., 2022) has been explained in GWQDA-Report.

B. Data Compilation and Sharing
To ensure accurate and accessible information, compiling and sharing groundwater quality data is very crucial. The Ground Water Quality Analysis Report

will be the annual compilation of ground water quality data of CGWB, which will be prepared on water year basis.

8.2 Data Compiling
Data reporting is necessary to ensure consistency in units, formatting, and data structures across different datasets. It may involve converting measurements to a

standard unit systern and standardizing data formats (e.g., CSV, Excel), e.g. Table 8 (Annexure viii).

8.2Data Sharing
Once contamination of groundwater for any parameter is detected in any of the monitoring well (National level monitoring/Special purpose

monitoring/Special studies) the following approach is to be adopted.

(a) In the form of a Report
The reports on State/UT or pan-India basis should be published in the month of September every year for the previous water year.

(b) Online publication in CGWB web portal,India-llRlS portal (NllIC) etc.

As per the directives from Ministry a corlmon data format has been prepared for CGWB and CPCB for sharing and integration of ground water

quality data as

shown in Table 6.

(c) Sharing with Stakeholderc
This step involves sharing the compiled data with relevant stakeholders, such as local government agencies (PHED, JJM, WRD, DoDW&S etc.),

water management organizations, researchers, and environmental NGOs. The report may be shared with DistricVState/UT administrations.
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GW Quality Report September every year In Public domain
(for Previous water Year)

The groundwater qualigl reports shall be shared with States/UTs, .9pQ!{89, and a copy shall be

marked to the district administration.

The details of data collection points along with co-ordinates and utilization of the source is to be

mentioned in the report

Repeat sampling is to be done from the site where contaminants exceed BIS permissible limit.

Any information regarding groundwater contamination shall be brought into the public domain
through the CGWB website and NWIC.
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ReporU Data Sharing

PanJndia Groundwater QualitY
Data.l

Trend analysis for S-year and
10-year Quality data

Frequency
(on water year basis)

September every year
(for orevious water vearl

September every year
(for previous water year)

Remarks

ln Public domain

To be shared with
Authorities for corrective

action.

Annexure l:
Annexure ll:
Annexure lll:
Annexure lV:

Annexure V:

Annexure Vl:

Annexure Vll:
Annexure Vlll:
Annexure lX:

Collection and preservation of ground water sample

SOP for water analysis

Laboratory Proceduie Manual
Work lnstructions

Quality Manual

Format
Measurement of Uncertainty
Excel sheet as per CHQformat (Standard format for reporting)

Format for water quality data sharing (Common Excel format for CGWB-CPCB)

Sharing of Water Quality Repoft / Data

25

1913


