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Water Crisis and Sustainable Management

require collaboration with governments, civil socieries, corporate
hodies, financial institutions and others. There s a need for change of
mindset of the stakeholders as well. There are many success stories in
India which draw upon our ancient traditional knowledge and wisdom.
One such success story is from Rajasthan where the revival of
Traditional Rainwater Harvesting (TRH) Steuctures (kundi, kui/beri,
baori/ber, jhalara, nadi, toba, tanka, khadin, johad and anicut) eccupies
considerable importance in the policy framework, There is a true
proverb in Hindi “Jal hai to Kal hai"® which means if there is water
then only our future is safe.

Presently, water can pose a serious challenge to sustainable
development but managed efficiently and equitably, water can play a
key enabling role in strengthening the resilience of social, economic
and environmental systems in the light of rapid and unpredictable
chanpes. The book “Water Crisis and Sustainable Management” covers
the various aspects of water crisis and sustainable management issues
likewater scarvity and its impact on society, global warming and waver
availability, water quality assessment, agricultural practices and water,
emvironment education and awareness, sustainable water management,
climate change, indigenous knowledge systems of water management,
water and communities, water resource and development, water and
health, water contamination and anthropogenic impact on water
TresOurce, eic.

| express my gratitude to the contributors, who have endeavoured
to present up-to-date information on their area of expertise and have
voluntarily shared valuable time and knowledge. We are certain that
the information contained in this book will help those interested in
the water resource conservation and their sustainable management for
the benefit of human life and well-being. 1 am grateful to my friends
and colleagues for their valuable suggestion, encouragement and support
o make possible this book. I am also thankful to the entire veam of
Shivam Book House (P) Ltd., Jaipur for this nice publication. Finally,
I express my decpest gratitude to my caring, loving, and supportve
wile, Indira.

Prem Sonwal

Assisiant Professor
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An Assessment of Water Quality of
Upper Kundalika River Basin, Raigad,
Maharashtra

w Dr. HD. Wagalgave*
m S.K. Pise®*

Introduction

The earth has life because it has water, Water is the soul of
nature its pollution will perish the world. It is 2 prime nacural
resource, a precious asset, a gift that is a basc human need, and is
olten called liquid god. It fills the mind with reverence for life bows
down to its presence. .

The earth is described as a wet planer anc yet we are constantly
cautioned that we are running out of water. The problem can be
appreciated if we can pay attention to the budger of worlds water.

If the moisture in the atmosphere, rivers and lakes and the soil
were not in the constant flux, there would not be enough water 1o
meet all the demands that are shouldered by the miniscule amournt
iviilable. Fortunately, the solar energy which drives the parth system
comlantly, recyeles water and allows its rewse. It is interesting to
tere that the oceans are the source of almost all the water Moving
threugh the hydrologic cycle. The distribution of water moving
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Objectives of the Study
The main objectives of this paper are to:
l. To find out the water sample locations of the study area and ro
prepare the location map.
2. Toanalysis the water quality of the sample location for potable
purpose.

About Study Area

The latitudinal extent of the study area of Upper Kundalika
basin 15 18°20'North to 18°35'North and longitudinal extent is
73°40"Eastro 73°11"East, This area covered in the SOI toposheet no
47F/3, 47F/6 and 47F/7, The Upper Kundalika maintains fairly
straight course in K- W direction up to Roha and then follows as SE-
NW trend.

The Upper Kundalika is a small river flowing from the Hills of
Sahyadri to the Arabian Sea. The distance of the Upper Kundalika
basin is 42.5 km and total area covered by this watershed is 387.51
sqlem. This river originates to the West of at small town called Bhira
in the Indian State of Maharashtra, 150 km south east of Bombay
{(Mumbai). The important towns located on the banks of Kundalika
are Kolad, Korlai, Chaul, Roha and Salav, River Kundalila is fed by
the excess water from Tata Power's Mulshi Dam Project on to a
series of hydroelectric projects and dams, including Ravalje followed
by Bhira and then Dholvan, where the water is released in the
morning typically at 6 am. The gush of the water reaches Sutarwadi
at 7:30 am and warer rises at Kolad at 10:00 am. There exists a historical
Trade Route called Savalya Ghat which descends down in Kundalika
Valley from Tamhint Ghat Road, Beautfully carved staircases exist
at some places & also 2 small water cisterns are encountered. On the
bank of River Kundalika are many retreats and farm houses with
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rapage aul witermelon as the chief fruit procuct and viee and

as the chief farm produce as the soil is very rich in nuneralss
ample water via canals fed from River Kundalika's clean witer
90% of Kundalila's warer is consumed by industries, including
THAL Project and many MIDC all across, This unfortunat
resulted in pollution, especially due to Roha's Chemical Ind
releasing a lot of effluents (chemical waste) in the river. On th
are to use 9000 Quesecs of water by the uproming Relian
Essar’s new projects in the Vile MIDC, This could kil] the

besides considerably reducing the river’s downstream warar le
Kolad, The river will die a little mare and become more plac
shallower. The Kundalika’s water are beginning to ger affect
“Save Kundalika Project” is being undertaken by “Eco Mantral
Awareness and Travel®, a local sustinable and community tc
organisation that runs a unique eco camp on its bank ar Kola
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Far the ﬂﬁ.uﬁﬁ.ﬂln: il e map used Indian ﬂ.ﬂﬂﬂwnﬁﬁﬁi_ﬂm— sheets
1:50002, used GPS for detecting locations, water sample analysis in
the laboratory and used surfer 9 saftware for the preparing water
quality maps,
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Fig. 2 : Water Sample Locations
Amnalysis of Water Samples
Sam-| Village | Latitude | Longitude | piH | Sali- | 788 | TDS |E Coli
ple mity (Mg T (Mpl} | Nos.
Na. fopi) 1 100mi)

W Jdadvane| 18°26'362" | 73°08°709"|6.48/0.025| 14 50 30

w, |Puid 18°25'439" | 73¢13'161"|6.59|0.025) 08 | 48 | O3
w, [Kamar [18°267385°|73015769" 6,340,021 24 | s0 | 12
w, |Saje 18°26"369° | 73220107 6:55l00m| 12 | S0 | o
w, [Bhir  [18227432" |73eaxaz(7a2i002s| 10 | 52 | 190
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pH in Water

Fig. 3
pIlis a measure of the acidic or basic (allaling) nature of ;
solution, The concentration of the hydrogen fon [H+] activity in

solution determines the pH. Mathematically this is expressed as:

pH = -~ log[H+]

The pH value is the negative power to which 10 must be rajse
10 equal the hydrogen ion concentration.

invironmental Impact

A pll range of 6.0 to 9.0 appears to provide protection for the
life of freshwater fish and botvom dwelling invertebrate's pEL A pll
test measures the alkalinity or acidity of water. A pll of 7 is neurral,
below 7 is acidic and above 7 is basic or ollaline, Akl rain, Tram

it exhaust or otler pollucants, eavsis o drop i the pl L Palluion

leain aeer el _,__.__:f g tl e el! anl sewer overllows e
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also change the pH. Buffering capacity is water's ability to resist
changes in pH, and is critical to the survival of aquatic life. The
limestone soils of Central Texas act to neutralize these acids and
often result in a more basic pH. While young fish and insect larvae
are sensitive to a low pH (acid), extreme values on either end of the
scale can be lethal to most organisms. Expected levels: 6.5 to 9.0, In
the Upper Kundalika water basin the pH value is lowest in Udadvane
(6.48) and highest in nearby Bhira (7.32) pH values are within the
range of permissible limit of drinking water. Kamar, Pui, and Saje
the warer is acidic and at Bhira the water is alkaline.

Salinity in ‘Water

Fig. 4

"Ihe most significant off-site 1mpact of dry land salinity is the
ailinization of previously fresh rivers. This affects the qualicy of water
Foie dleinking and Trvigation with serious economie, soc~! nnd

An Assessment of Water Quality of Upper Kundalikn River...

environmental consequences for bath rural and urban communities,
High levels of salts may affect the taste of drirking water. Chloride
in particular hasa low taste threshold. Sodiuum wnd magnesiom sulfare
levels in drinking water may produce 2 laxative effect and reduce the
suitability of a water supply for grazing animals. The Upper
Kundalika River maintains its salinity as per the above result. Above
result states that wl, w2, w3, wé, w5 water samples are the found
salinity in between 0.021 1o 0.025. It maintains standard structure of

salinity level which is given below.
Water Salinity
Fresh Water | Brackish Water | Saline Water Brine
< 0.05% [ 0.05-3% 3-5% > 5%
< 0.5 %o 0.5- 30 %e 30-50% | > 50%e
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Quality of Upper Rundalika River..

A total suspended solid (TSS) isa water quality parameter used
for assessing the quality of wastewater alter treatment ina Wastewater
rreatment plant, It is listed as a convent onal pollutant in the
U5, Clean Warer Act- This parameter was a& one time called non-
filterable residue (NFR), a term chat refers to the identical
measurement: the dry-weight of particles wappad by a filver, rypically
of a specified pore cize. However, the term “gon-filterable” suffered
from an odd (for science) condition of usage: in some circles
(Oceanography, for example) “filterable” meart vhe material retained
on a hlter, 5o non-filterable would be the watar and particulates that )
passed through the filter.

o the Upper Kundalika River TSS congentration Jess than 20
mgy/1 15 found at Udadvane, Puigaon, Saje, and Bhira it means Water
is pure. At Kamat 155 value is 24 it meas this warer is sparsely
cloudy. Water with TSS levels between 40 10d B0 mg/] rends to appear
cloudy, while water with concentrarions OVer 150 meg/) usually
appearsdirty. The nature of the particles thar comprise the suspended
<olids may cause these numbers to vary.

TDS in the River Water Fig. &

A toral dissolved oolid (TDS) is a measure of the combined ..._4:_““”&“,3& .Emma_won_ solids within a carchment Basin and
content of all inorganic and organic substances contained in 2 liquid o o y along various stream reaches.

sy molecular, ionized ar micro-granular (collotdal sol) suspended form. Water can be classified by the amount of TDS per oars

Generally, the umﬁﬂﬁg& definition 1s that the solids must be small
eniough to survive filtration through a filser with two-micrometer _ ;
(nominal size o -maller) pores. Total dissolved solids are normally e Brackish water 1000 to 10,000 mg/L TD3

discussed onl

o TFresh water < 1000 mg/L TDS

ly for freshwater systems, i salinity includes some of  w Saline waer 10,000 to 30,000 mg/L TDS

the lons constiruting the debinition of TDS. The principal application s Brine > 30,000 mg/L TD5S

of TDS is in the study of water quality for streams, rivers and lakes, While a TDS of 5,000 mg/L is the mi « e thres]

though TDS isnot generally considarad g primary pollutant {e.g it witlor L0 be considered brine M o mnu.“_ E.nua wmm“nE for 2

s not degmed 1o be assoctated with heateh effects) 1t is used as an 100,000 i/, As per this nme:.u._mm JEV Pie ,“.uu.um is 3 0,000 to

indicatton of agsthetic characrerisucs of drinling waner arid a5 an K iundidilia, it has been found that Em&ﬂ%mﬂ%ﬂ“h ww”w“ Mﬂwﬂ
B

L i 82 w/L ar different segments of the river.
witel 1 potable to human beings.

AL Cidicazer of the presenct of a broad array of chemical T
f ' u < -
e aanis, PBasin models are used toomene ﬁ..”,E_,,:._.._,,r__._Gw_e._w..q. 0 preSTIR YES
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Distribution of E. Coli in the Water

Escherichia Coli

E. coli is a fecal coli form bacterium that comes from human
and animal waste. The Environmental Protection Agency uses £
coli measurements to determine whether fresh water is safe for
recreation. Disease-causing bacteria, viruses and protozoans may be
present in water that has elevated levels of E. coli. Levels of E. coli
can increase during flooding. E. coli is measured in u:ﬁw.m._. of na__.ub.u.q
forming units, The EPA water quality standard for E. coli bacteria is
394 colony forming units per 100 mL.

E. Coli in the River

p— e p— e—,
Fig. 7

As per the WHO norms E. coli in the drinking water mm.um bt
in the river water at Udadvane E. coli 1s 30Nas/ 100ml, at Pui E, ,.:__.ﬂm
is 3 Nos/100ml, at Kamat 12Nes/100ml, at Saje E. coli is 30 Nos/
160ml, and at Bhira £ cofi 15 190 Nos/100ml.

| 10
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tnnclusion of the Study

In the upper part of the the parameters like ph, salinity, TSS,
TR, are found normally means this water is permissible for drinking
i himan beings. There are some variations in £, coli but the water is
i pormissible for human heings.,

Welerences

Wwhinmm, §.A. (1956). “Evolution of Drainage Systems & Slopes in
Badlands at Perth Anboy, New Jersey™, Bulletin of the Geological
Suciety of America, 67, pp 597-646.

Hionam, S.A. (1963). “Sinuosity of Alluvial Rivers on the Great Plains™,
Hulletin of the Geological Sociery of America, 74, pp 1089-1100.

Chorlov, Ri]., Malm, D.E.G. & Poaorzelski, H A, {1957). A new
iandard for estimaring basin shape. Am, [ Sai. 255, 138-141.

Plonnon, RE, (1932). “Drainage basin characteristics”, Trags. Amer,
tivuphys. Union,, 13, pp 350-361.

Vi Miller, (1953). A quantitative geomorphic study of drainage basin
vharaeteristics in the Clinch Mountain grea, Varginia and
Fiennessee, Projoct NR 389042, Tech, Rept. 3., Columbia University,
I Wpirtment of Geology, ONR, Geograpby Branch, New York, 1953

il 1313, Subba R.N., Srinivasa R.K.V., Thirupathi R.B.,
Yihrabmanyam A. (2006). Drainage characteristics of the Sarada
Wiver Basin, Andhra Pradesh for watershed management. J Indian
Al Geosel 49:1-6

il AN (1964), “Quantitative geomorphology of drainage basins
aml channel networks.” Handbook of Applied Hydrology,
Mt iraw Hill Bock Campany, New York, Section 411,

Wil VLR, (1990), “Spring sapping and valley nerwerk development™In:
[ligyring C. and Coares D. eds., Groundwarer Geomorphology:
Tl Role of Subsurface Water in Earth-Surface Processes and

Fanillorms, Special Papers, vol, 252, Geological Society of America,
He ik __...ﬂ. 235-205,

Qo

1o —



i

5
o




