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Abstract— The effect of treated spent wash on channel bed and groundwater qualities was investigated during
2014-15 at Unicol distillery as study area in district Mirpurkhas. For this purpose, samples of spent wash,
soil/water were collected and determined for parameters related to physical and chemical properties. The
impact of spent wash on channel bed and on the adjacent soils at different distances showed that highest soil EC
(18.40 dS m-1) and TDS (11776 ppm) were determined for spent wash channel bed at surface soil and EC
decreased with increasing distance from channel bed at sub-surface layers; while the highest overall soil pH
(7.43) was observed at 450m distance at 30-45 cm soil depth. The highest total N (0.16%) and available K
(0.53%) was observed at channel bed and at surface soil with highest available P (4.80%) at channel bed in sub-
surface (15-30 c¢cm) soil. The groundwater samples obtained from tube well and hand pump were also analysed
for physical and chemical properties and compared with the spent wash from channel bed. The lower Na (1578.7
ppm) was determined in hand pump water samples than tube well water (2588.3 ppm); while highest (7050 ppm)
in spent wash. The HCO3; was lower in tube well water (247.00 ppm) than hand pump water (430 ppm); and
highest (6166.70 ppm) in spent wash. The Chloride (CI) content was lower (2117 ppm) in hand pump water
samples than tube well water (5259 ppm); and highest in spent wash (14097 ppm). The groundwater EC was
lower (11.077 dS m-1) hand pump water than tube well water (17.262 dS m-1) and highest (47.090 dS m-1) in
spent wash. Similarly, the lower magnesium (465.3 ppm) was determined in hand pump water samples than tube
well water (553.3 ppm) and exceptionally high (1300.7 ppm) in spent wash. The SAR of hand pump water
samples was lower (11.583) than tube well water (20.390) and outstandingly high (35.693) for spent wash. In
case of calcium content, it was lower in tube well water (359.33 ppm) than hand pump water (593.33 ppm) and
exceptionally higher in spent wash (764.33 ppm). It was concluded that soil EC and TDS were lower at farther
locations from spent wash channel bed at sub-soils. The surface soil contained higher organic matter; no effect
of spent wash on soil organic matter was recorded. The soil pH was relatively higher at spent wash channel bed
and its adverse effects were noted upto 300-meter distance. Total N was slightly (P>0.05) higher at channel bed
than distant locations, while phosphorus was significantly higher at spent wash channel bed. The available
potassium was also significantly influenced by the spent wash; and P was higher at channel bed, and decreased
at the farther locations adjacent to the channel bed. The EC level, Na, HCO3, Cl, Mg and Ca contents as well as
SAR for spent wash samples were manifold higher than the tube well and hand pump water samples.

Keywords— spent-wash, hand pumps, tube wells, ground water quality, drainage channel bed quality.

ISSN: 2456-1878 (Int. J. Environ. Agric. Biotech.)
https://dx.doi.orq/10.22161/ijeab.66.1



https://ijeab.com/
https://dx.doi.org/10.22161/ijeab
https://dx.doi.org/10.22161/ijeab.66.1
https://creativecommons.org/licenses/by/4.0/

Nadir Ali Rajput et al.

l. INTRODUCTION

One of the most important environmental problems faced
by the world is management of wastes. Different industries
create a variety of wastewater pollutants; which are
difficult and costly to treat. Wastewater characteristics and
levels of pollutants vary significantly from industry to
industry [1~4]. The Effluent draining from distillery
industries during the production of ethanol is considered as
a major source of the environmental pollution. Distillery
spent wash is considered as one of the big issues of
pollution. This is because this effluent has extremely high
values of chemical oxygen demand (COD), biological
oxygen demand (BOD), inorganic solids, and low pH [5 &
6]. Basically, distillery spent wash industries are the agro-
based industries and their waste effluent having high
organic and inorganic compounds which are high strength
based and difficult to disposed [7]. A typical cane
molasses-based distillery generates 15 liters of spent wash
per liter of ethanol produced [8]. This dark brown spent
wash is being overloaded with high organic nitrogen, high
organic and inorganic salts as a result having high
electrical conductivity (EC) causes depletion of oxygen
and produces bad smell [9~11]. Removal of distillery
effluent on land is similarly harmful for the vegetative
cover. It is described to reduce soil alkalinity and
manganese availability, thus hindering seed germination
defined by Kumar et al., [11].

Improper use of distillery effluent on soil without
any suitable monitoring and checking, harmfully impacts
the groundwater quality changing its physicochemical
properties such as color, pH, electric conductivity (EC),
through of leaching down of its organic and inorganic ions
[13]. Due to high amount of salts in spent wash, soil can
become sodic, saline, contaminated with a wide range of
chemicals. Spent wash has high sodium content and when
it is allowed to flow on land it causes negative impacts on
soil properties [14 & 15]. This waste effluent may infiltrate
into the sub-soil and put bad impacts on the ground water
[16]. The discarding of huge quantities of biodegradable
waste without systematic management, results in
significant environmental pollution [17 & 18].

The spent wash contains high organic and
inorganic contents which are high strength wastes and
difficult to dispose [19] create a great destruction of
natural and human resources [20]. Cane molasses also
contains trace amount of dark brown pigment called
melanoidins that impart color to the spent wash generated
at the temperature range of 71-800C [21]. Distillery
industry which produces a huge amount of wastewater is
highly polluted and has very high chemical and biological
oxygen demand (COD and BOD), heavy loaded of organic
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matter is dark brown reddish in color with unpleasant
odour of indole, sketol and other sulpher compounds
[22~24]. The research reports indicate that the spent wash
contains heavy metals e.g. Hg, Cd, Cr which can
accumulate and enter in food chain and biomagnifies to
toxic level [25]. Germination percentage decreases with
the concentration of effluent and put bad effect on
livestock as well as Farmer’s health and soil fertility; due
to the effluent, groundwater qualities also deteriorated day
by day [4, 26 ~28].

Ahmed et al. [29] assessed environmental impact
of distilleries on soil quality. Research work is an
experimental comparative study. Three locations were
selected in Sindh Province of Pakistan among two were
considered polluted and one was unpolluted or controlled
site and controlled sample was taken from Sujawal City.
Soil samples were taken as vertically and horizontally
from and around distilleries. Spent wash samples were
taken from the first two locations. Analytical assessment
shown soil samples exceeded the limits those of the control
soil samples, like pH of Mirpurkhas location surface soil
6.2 to 8.1, EC 308 pS/cm to 4.50 mS/cm, salinity 0.5%o0 to
2.4%0, T.N 24.8mg/l to 47.9mg/l, T.K 249.7mg/l to
291.5mg/l, T.P 0.29mg/l to 4.18mg/l, T.H 529mg/l to
1120mg/l, T.C 305mg/I to 690mg/I, S 71 mg/l to 101mg/I
and Cl 27mg/l to 34.9mg/l and vertical soil of Mirpurkhas
having pH 7.6 to 8.03, EC 221uS/cm to 725uS/cm, salinity
0.1%0 to 0.4%o0, T.N 32.7 mg/l to 49.8mg