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Abstract

In Dapoli, Ground water had a specific significance where groundwater used as a primary supply of water utilized for
consumption, household & farming. Water of the 15 wells was selected for study chemical characteristics. Analyzed data was
used to conclude foremost result that is appraisal of appropriateness of groundwater for irrigation purpose. It was workout
with the help of correlation among ground water quality factors viz, PI, Na%, TH, EC, SAR, KR, RSC, and TDS comparing
with World Health Organization standard for drinking water. It shows that Mg, Na, HCO;, Ca, K and SO, concentrations
were lesser than the allowable limits among 90 per cent wells. According to TDS, ground water wells were categorized.
Groundwater was appropriate for irrigation because TDS level was less than desirable in 96% of wells.
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Introduction

Water is greatly vital for endurance of each and every one living
beings. Water quality is very important concern for mankind as
it is in a straight line associated with human wellbeing. In India,
the majority of the people are needy of ground water as a single
resource of consuming water. It is assumed that the ground
water relatively to a great amount fresh and free from pollution
as compared to river water. Since widespread discharge of
industrial effluents, household sewage causes ground water to
become contaminated and created wellbeing hazard'. As per the
standards WHO for consumption water, the groundwater quality
factors viz, TDS, EC, pH, Cl, Ca, TH and Na, etc. must in
allowable limits>. But concentration of these factors crossed the
permissible limit, and then they may causes harsh health
hazards. In the present work, ground water from Dapoli block
was exemplified by physico-chemical observations to decide the
groundwater suitability for irrigation use & drinking. Appraisal
of ground water suitability for drinking and irrigation purposes
by put side by side various parameters: Na percentage, RSC,
SAR, Kelly’s ratio, permeability index, etc. To discover the
harmless drinking water and irrigation water, it is necessary to
know physico-chemical characteristics and by comparing the
factor to standard values.

Materials and methods

The area is a part of a coastal tract situated on the western part
of Ratnagiri district, Maharashtra (Figure-1) were study was
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conducted. It flanked by Latitude 17°33'59.489"N to
17°5622.54"N and Longitude 73°2'56.16"E to 73°23'7.915"E
and covers an area of about 910 km”. Annual mean daily min
and max temperature range between 23°C to31°C. RH ranges to
70% -75% with annual rainfall is 338cm. Rainfall take place in
the month of June to September. As an expansion of Dapoli
Talika is going on at to a large extent, the housing colonies have
started makes use of groundwater as a resource of water supply
for household use.

Figure-1: Location map.
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Groundwater suitability was judge for irrigation and drinking
reason. It depends on physico-chemical parameters. Ground
water quality was examined for the year 2010. Data was
analysised statistical to reduce range of uncertainty.

Electrical Conductivity (EC): Electric Conductivity depends
on anion and cations presence in groundwater and also on
mobility, temperature and ions valence. EC means capability of
water to send out electrical current. It is a indicator for degree of
mineralization of water’.

TDS: The concentration of various dissolved minerals in water
is called TDS. According to ISI and ICMR the allowable limit
of TDS was 500 mg/l, if greater than 500mg/1 is disagreeable for
consumption and much industrial use. TDS value of 500mg/1 as
allowable limit and 1500 mg/l as highest permissible limits".

Sodium Adsorption Ratio (SAR): SAR was measure of
sodium / alkali hazard to crops because of this; it is an important
factor for classifying water used for irrigation. Whenever
sodium acts in response along with soil, it decreases soils
permeability & it was tricky for cultivation. SAR calculated as
follows”.

Na*
2+ 2+ @)
\/Ca + Mg
2

SAR =

Where Na, Mg, Ca given in meq/1.

SAR as an index for sodium hazard was recommended by
USDA salinity laboratory (Table-1).

Table-1: Sodium adsorption ration class’.

SAR Classes
Greater than 26.0 Poor
18.0-26.0 Fair
10.0 -8.0 Good
Less than 10 Excellent

Per cent Sodium: When amount of sodium dissolved in water
turn into surplus, it modifies properties of soil & reducing soil
permeability took place’. Because of that, the evaluation of
percent sodium is necessary while considering irrigation
suitability.

%Naz( Na” + ) @

2+ 2+ + + XlOO
Ca™ +Mg~"+Na +K)

Where Ca®*, Mg®*, K* and Na* given in meq/l.

International Science Community Association

Res. J. Recent Sci.

Groundwater suitability depends on % sodium and EC Wilcox®
classified for irrigation purpose.

Table-2: Classification of % sodium’.

Per cent Sodium Class
>80 Unsuitable
60 - 80 Doubtful
40 - 60 Permissible
20 - 40 Good
<20 Excellent

Residual Sodium Carbonate (RSC): RSC is calculated as
given below'’. The addition of bicarbonate and carbonate in
groundwater when more than total of Ca and Mg also controls
inappropriateness of ground water for irrigation.

RSC = (CO;” + HCOy) - (Ca™ + Mg™) 3)

Table-3: Classification of Residual sodium carbonate'°.

Class Ranges
Un suitable >25
Doubtful 1.25-2.5
Good <1.25

Permeability Index: PI values point out whether the ground
water is appropriate for irrigation or not. Elongated tenure of
irrigation water influence the soil permeability because it was
prejudiced by means of HCO3;, Na, Mg and Ca, contents in soil.
PI formula is used to evaluate soil permeability for evaluate
appropriateness for irrigation purposes is given below'".

Na +,/HCO,

B (Mg + Ca+ Na)

x100 )

As a result, PI is categorized as class I if PI value >75%, class
ITif PI value is in the range of 25-75% and class III if PI value
less than 25%. Water good for irrigation categorized as class I &
class IT waters with 75% or more maximum permeability. Water
unsuitable for irrigation categorized as Class III waters with
25% of max permeability.

Kelley Ratio: If KR value is more than one point then that
surplus stage of Na in waters. Water is suitable for irrigation
because KR value less than one. It is greater than one then
unsuitable for irrigation'”.



Research Journal of Recent Sciences

ISSN 2277-2502

Vol. 7(5), 21-24, May (2018)

It is calculated as given below

Na*
KR = ©
Ca™ +Mg
Where all parameters in meq/1.
Groundwater Suitability Estimation: Groundwater

appropriateness for irrigation can be estimated by SAR, RSC
Na%, TDS, KI, PI, and TH. Na%, TDS, SAR, PI, RSC, KI and
TH criteria’s were utilized to calculate groundwater quality. Its
suitability for irrigation purpose (Table-4).

Results and discussion

Different physico-chemical properties have been applied to
categorize well sequentially to evaluate ground water quality
and correctness for various uses. Suitability of groundwater
quality is depending on particular standards.

Suitability of groundwater quality for irrigation:
Agricultural practices depend on groundwater as a source of
irrigation. KR, TH, RSC, TDS SAR, CI Na%, and PI, used to
evaluate quality of groundwater and its suitability for
irrigational.

TDS ranges between 95 to 184 mg/l. TDS of all wells not as
much of 500mg/l, therefore, ground water was suitable for
irrigation as well as for drinking (Table-4). The majority of
groundwater samples drop in group of excellent (100%). The
analyzed value of SAR in study area varies from 0.12 to 0.33
and categorized as excellent (100%) and suitable for irrigation.

Table-4: Classification of ground water to evaluate its
suitability for irrigation.

Parameters Class Samples (%) Range
Suitable 90 <l
KR
Un suitable 10 >=1
Good 100 <1.25
RSC Doubtful 0 1.25-2.5
Unsuitable 0 >25
Class-1 7 >75
PI
Class-11 3 25-75
Excellent 100 up to 10
Good 0 Oct-18
SAR
Fair 0 18-26
Poor 0 >26

International Science Community Association

Res. J. Recent Sci.

Conclusion

The evaluation of ground water quality and its appropriateness
for irrigational purposes was based on above criteria. Those
criteria were TH, Na%, RSC, SAR, PI, and KR. Groundwater
wells were categorized according to TDS. 100% wells had TDS
less than 500mg/l, Therefore groundwater was appropriate for
irrigation. The evaluated value of SAR categorized all 100% of
groundwater wells were suitable for irrigation. Classification of
groundwater wells with respect to Na% revealed that Na%
ranged between 6.74% and 19.41%, with an average of 10.8%
in groundwater. In study area,
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