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Conductivity values as well as the amount of total dissolved solids (TDS) in 243 samples of
ground waters obtained from the distriot of Barmer, Rajasthan have been experimentally
determined. The regression equation of TDS upon conductivity gives results similar to those
obtained by multiplying conductivity by the factor 0-64.  Percentage froquency of samples . .
oceurring in- different group ratios (TDS/umhos) have been caloulated and & histogram
presented. ‘ R «

Conductivity measurements have been used in determining total dissolved solids
in water or soil extracts and in ascertaining quality of irrigation waters 1-2. It has been
stated that “specific conductance in micromhos/cm multiplied by a factor which may vary
from 0-55 to 0-75 is equal to dissolved residue, mg/l.” For waters containing hydroxide
or free acid, the factor may be much lower and for saline waters the factor may be much

- higher®, ' ' S
, EXPERIMENTAL PROCEDURE

243 samples of ground waters from the district of Barmer, Rajasthan were used for the
determination of specific conductance as well as total dissolved solids (TDS). Determi-
nations of conductance were made with the help of a conductivity meter (manufactured
by Wissenschftlich—Technische Werkstatten, Germany) at 256-4-0-1°C. The total dissclved
solids in water samples were determined by evaporating 100 o.c. of water in a pyrex glass
basin and drying it at 105°C for 2 hours. , '

' Tasre 1 T :

- RANGE OF CONDUCTIVITY (uMnos/om),‘mqi'AL DIsSOLVED SoLIDS (TDS) AND CHLORIDE (Cl’) AGAINST
. EACH GROUP oF RATIO (TDS/umMBOS) )

Ratio (TDS/pmhos) pmhosfom . L ‘ TDS ppm CY ppm
’0-40—0-45 ; 4210—11500 T 2480—4028 880—3569
0-45—0-50 652—20100 . " 32810340 434447
0-50—0°55 383—11200 - 2006076 35—2844
0-55—0+60 20220000 12212456 176217
0-60—065 675—2\1040 . 40212786 26—6116
0-65—0-70 - " goz—21400 33012786 43—6542
0-70—0-75 45410900 32015008 706248
"0-75—0:80 - - 31522400 . 28017518 - 17—8927
0-80—0-85 960417300 | 788—15088 1675120
0-85—0-90 - 700—20140 62617916 566258

0-90—0+95 3620—13300 336412562 4185178
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: C RESULTS ‘
Results of conductmty and correspondmg TDS for ea,ch of the 243 samples of ground

waters. are graphically presented in Fig. 1 G

. The 'range of conductivity (,;.mhos/cm), ‘total d1ssolved sbhds (TDS) and chlonde
(Cl’) against each group ratio (TDS/pmhos) are shown in Table 1. The ratio was calculated
by dividing total dissolved solids in ppm by conduct1V1ty in nncromhos/cm

. The lowest ratio is 0-40 and the highest 0-95. None of the samples was found to contain
© any hydroxide or free acid. The hlstogra,m for ratxo agamst frequency of samples is shown
- in Fig. 2. , :
The regresslon line of TDS upon conductmty was found to be

log y =—0-1601 -+ 0-9922 log . [ ¢ )|
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where - y=TDS ppm, and

g=conductivity, pmhosjom

'V'I“he’stah‘da;rd error of rc;gression coefficient=0-0105
5% confident limit for regression coefficient=1-0128 and 0-9716

The correlation coefficient between log y and log = was fouild. to be 0-98. The standard
érror of estimate around the regression line was 0-06973. The regression equation is also
shown graphically in Fig, 1. o ‘

B TR S B DISCUSSION | . v
"' The ratio, (TDS/umhos) varied: from. 0-40—0+95. Tt was caloulated that 65:8%: of

the samples lay within the ratio range 0-556—0-75, 17-6%, within 0:40—0-55 and 16-6%

within 0-75—0-95.

Table 1 shows that a lower ratio range does not necessarily show low conduetivity and
very high range does not necessarily show high conductivity. If we limit the ratio in the
range 0-55—0-75 and consider only the average value namely 0-65 we at once incur the
risk of certain amount of variation depending on the conductivity value; for example a
sample having a conductivity value of 10,000 pmhos/em, may have a TDS value between
5500—17500 ppm and the multiplication: by the average factor 065 will constitute an error
of 41000 ppm.

" Tt will be'seen that it is 'not'possible to find out even thesuitaﬁle ratio rapge;

The regression equation as found by’ the authors gives-, in general, slightly better

results than multiplication. by the factor 0-64 but there is no.real gain.in accuracy.since

the deviations in both cases are of similar order?,

‘1t has been stated that nearly all irrigation waters that have been used successfully

for -a .considerable time, have conductivity values! less than 2250 pmhos/cm. but in our
. R experiments 109, samples had conductivity be-
low 1000 pmhos/cm, 1759, between 10002250
: - pmhos/cm and the remaining 72-5%, above
»y 'l . 2250 umhos/em. '

neq My

ap i ‘ “ " Twotypical results, where maximum deviation
: o e I has been noted for conductivity (a) below 1000
£ I cm, are given in Table 2.
bbbk bbb oo o oIt has. been- stated' that. -“‘the total con-
L . L. centration of soluble salts in irrigation waters
g o can be adequately expressed for pufposes of
R l RN I diagnosis and classification in terms of elec-
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" P16.2—Histogram for the ratio TDS/pmhos
versys frequency. ) ‘

E... — | ~ umhos/cm and (b) between 1000—2250 pmhos/
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- It is considered that the utility of ilsing conductivity (that is, in determining total
goluble salts) by multiplying it with 0-64 may be in order, so far as the object is only classi-
fication of water for irrigation purpose but the exact value of TDS cannot be obtained by it.

1t is observed that in some cases conductivity values (umhos/cm) when multiplied
by the factor 0-64 give almost correct values of TDS (in ppm) but in other cases they show
enormously large deviations from the actual value of TDS, Similar observations have been
made with the use of the regression equation, though slightly better results areoften
obtained with it. ‘ ' :

Darra and Mehta* have reported on the relationship between the electrical conduc-
tivity and total soluble salts of underground and irrigation waters in Rajasthan. They
found, on the basis of analysis of 70 samples drawn from different agro-climatic regions
that different multiplication factor is mecessary for each of the four classes of water
clagsified according to their conductivity values. The factors recommended by them are
quoted in column 6 of Table 3 so that they can be used for the expression. » ‘

pmhos/em X factor=TDS in ppm

Tasrze 2

DEVIATION FOR CONDUCTIVITY

7

Conduotivity TDS (experi- TDS by TDS by mul- Deviation from Actual TDS

(xmhos/cm) mentally regression tiplying with = Value
L determined) ppm eqn, 064 ppm
ppm ‘
920 808 604 A 588 —204 (by r:)greesidn oqn.)
~—220 (by multiplication factor)

" 2150 1864 1406 1376 —458 (by rogression eqn.)
: ’ ’ —488 (by multiplication factor)

Tasie 8

CLASSIFICATION OF WATER SAMPLES AND THEIR MULTIPLICATION FACTOR FOR EACH ‘C’LASS

. Class of Water Conductivity No. of Percentage  Factor Range - Factor given
(mioromhos/cm) samples of (by authors) by Darra and

samples . Mohta

1 upto 250 - Sl 040 0:60 0-668

I 250 to 750 LA 61 . 0:50-0:89 -0-6699

II1 750 to 2250 8l 21-00 050090 0-7223

v 2250 to 5000 176 126 0-40—0-95 0-7224

- and above - . B —
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Our results are however based on much larger number of samples drawn from all
over the district of Barmer and include samples from the desert areas also of this district.

It will be noted that the factors given by Darra and Mehta* lie between 0-67 and

0-72 range which covers only a narrow proportlon of samples collected by us as is seen
from the histogram in Fig. 2.

Another fact that emerges from Table 3 is that over 729, samples of ground waters
from Barmer district have conductivity above 2250 pmhos/em while there is practically
no ground ‘water in the district having conductivity below 250 pmhos/cm and any such
occurrence is only of rare nature.

1t is concluded that if the reliable value of TDS is to be obtamed even apprommately
it should be done by the method of evaporation.
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