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Abstract— Wastewater management in rural areas until
recent past was the most neglected domain. However with
awareness amongst the people and the policies of new
government for Swachchha Bharat Abhiyan, the sanitation
component in the rural areas is also gaining lot of attention.
Appropriate technologies for onsite black water management
like two pit latrines, human excreta based biogas plants etc.
are available. For grey water management, ponds are most
suitable. The stabilization tank manufactured from low cost
material is very economical and is very popular in rural areas
for creating farm ponds. However, they have not been used
for constructing stabilization tanks for grey water
management. The present study is an attempt to use low cost
material to line the ponds and convert the flow of ponds into
the form of modified stabilization tank which proves to be
most effective. These may prove to be very economical as
well as effective for grey water management in rural areas,
which-is a very essential component. The stabilization ponds
further can be used for fish farming, which will give an
additional-income source to-the-villagers making the option
socio-economically viable.
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l. INTRODUCTION

Water is one of the important and rare resources in the world.
In India alone, the International Water Management Institute
(IWMI) forecasts that by 2025, one person in three will live
in conditions of absolute water scarcity (IWMI, 2003). It is
therefore essential to reduce surface and ground water use in
all sectors of consumption, to substitute fresh water with
alternative water resources and to optimize water use
efficiency through reuse options. Rainwater and grey water
are the most beautiful alternative resources.

The global population is increasing day by day. This
is creating the gap between supply and demand for water.
This gap is broadening and reaching at such a critical
position; which will create threat to human existence. If the
alternate resources of water are used by society, then fresh
water will be saved. Researchers are working on new
techniques for grey water reuse. Various non mechanized
systems also treat grey water with good results. All waste
produced in the home except toilet waste (urine and faeces)
is called greywater. Greywater from washing dishes,
showers, sinks and laundry comprises the largest part of
residential wastewater. Grey water is different from black
water in the amount and composition of its chemical and
biological contaminates (from feces or toxic chemicals) and
it consists of about 50-80%.

There are various opportunities are arises for grey
water reuse due to development and industrialization in
developing countries. In India per capita surface water
availability in the years 1991 and 2001 were 2300 m3/yr (6.3

mé/day) and 1980 m3 (5.7 m%/day) respectively and these are
projected to reduce to 1401 and 1191 m3/yr by the years 2025
and 2050 respectively. Total water requirement of the country
in 2050 is estimated to be 1450 km?® which is higher than the
current availability of 1086 km3. Various options including
rainwater harvesting and wastewater reuse will have to be
considered to meet the anticipated deficit (suraj parjane et al.,

2011).
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Fig. 1: Population using Improved Sanitation (%) Facility,
2015 (Source: UNICEF, Statistics)

The above figure shows that, less than 50%
population uses the improved sanitation facility which
represents very poor sanitation in India. Water scarcity, poor
water quality and water related disasters are the three main
concerns related to current and future water resources
(UNESCO, 2003). Improving water quality and mitigating
water scarcity are closely linked to greywater management.
Throughout the world, supply of water to the rural population
has been a challenging task. In India, the ‘water shortage’ is
one of the major issues coming from the rural area is facing.
To overcome these issues we are implementing the model for
treating grey water.

There are various options available for treatment of
grey water in which mechanized and non-mechanized
systems are available. Non mechanized systems include
stabilization ponds, constructed wetlands, aerated lagoons,
water hyacinth technique, vermifiltration UASB etc. This
study will focus on grey water treatment and its use as an
alternative water resource in rural areas by an economical
way. For this the stabilization ponds are converted to
modified flow pattern ponds and tarpaulin (low cost lining
material) is used to avoid percolation.

Il. MATERIALS AND METHOD

A. Sample Collection

The grey water samples are collected from the staff quarters,
Ambegoan. The sample is collected in between 9 am to 2 pm.
B. Experimental Set Up

The lab scale model is divided in three parts i.e. inlet or feed
tank, modified flow stabilization pond system and outlet

All rights reserved by www.ijsrd.com 639



Grey Water Management by using Stabilization Ponds
(IJSRD/Vol. 5/Issue 10/2017/157)

collection tank. The modified stabilization pond is divided in
five compartments, each compartment is covered with lining
material i.e. tarpaulin sheet. Two compartments of reactor are
connected using pipe. It is necessary to check any leakage in
reactor. The 3rd, 4th and 5th compartments were used for
pisciculture. The required fish are collected from nearby
sources. The whole system was kept open to atmosphere.

C. Experimental Procedure

The experiments were performed after the experimental
setup. The daily feeding of grey water was 25 lit. Total system
has 5 day detention time according to that each compartment
has 1 day detention time. To maintain the detention time flow
is managed with control valve. Required flow per day
detention time was adjusted to 1.042 lit/hr, and was diverted
in zigzag path. Due to such arrangement, the solids get time
to settle down. The ponds act as facultative ponds but due to
zigzag arrangement of flow, the influent moves up and down
churning takes place automatically without requirement of
any electrical energy. The natural aeration takes place by
algal photosynthesis and direct air setting dissolved during
flow.

D. Analysis

The samples were collected from grey water source and from
outlet of model for the analysis. The parameters such as pH,
total solids (TS), total dissolved solids (TDS), total suspended
solids (TSS), chemical oxygen demand (COD) and biological
oxygen demand (BOD) contained in grey water.

I1l. RESULTS AND DISCUSSION

The grey water sample was collected and analyzed, the results
obtained from system were positive. Few results covering all
range have been highlighted here.

A. pH Variations of the Samples

The fig 2 shows pH variation of grey water samples with
respect to cycles. The pH of inlet and outlet was within range
of 7.0 to7.2 and 7.3 to 8.9 respectively.
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Fig. 2: pH Variation with Cycles

B. COD Variation of Samples

Fig 3 shows the variation of COD value of grey water samples
with respect to cycles. The inlet COD was found to vary in
the range of 200 to 300 mg/l and outlet COD varied from 30
to 168 mg/l.
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Fig. 3: Inlet and Outlet COD Of Grey Water with Removal
Efficiency
C. BOD Variation of Samples
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Fig. 4: Inlet and Outlet BOD of Grey Water with Removal
Efficiency

Fig 4 shows the variation of BOD value of grey water samples
with respect to cycles. It shows the overall organic load on
the model. The inlet BOD varied in the range of 128 to 204
mg/l and outlet BOD varied from 16 to 60 mg/I.

D. TS, TSS and TDS Variation of Sample

1) TS Variation

Fig 5 shows the TS variation with respect to cycles. The inlet
TS are found to vary in the range of 950 to 1480 mg/L and
outlet TS varied from 360 to 490 mg/L.
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Fig. 5: Inlet and Outlet TS of Grey Water with Removal
Efficiency

E. TDS Variation

Fig 6 shows the TDS variation with respect to cycles. The
inlet TS are found to vary in the range of 400 to 490 mg/L
and outlet TS varied from 290 to 400 mg/L. Very low amount
of TDS removed from the grey water.
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Fig. 6: Inlet and Outlet TDS with Removal Efficiency

F. TSS Variation

Fig 7 shows the TSS variation with respect to cycles. The inlet
TS are found to vary in the range of 480 to 1020 mg/L and
outlet TS varied from 20 to 100 mg/L.

B Inlet
TS5
1200 ~ ) = Outlet
1000 - 1020 Efficiency
800 -
= 800 770
W 620
E 600 - R 550
- 480
2 400 - 1 o
= 100 60 80 40 0 60
200
1 2 3 4 5 6
Cycles (week)

Fig 7 Inlet and Outlet TSS of Grey Water with Removal
Efficiency

1V. CONCLUSION

The present wark was done for carrying out feasibility study
of stabilization ponds for grey water management. Based on
finding of this study, the system is good for grey water
management in the rural areas. Also from results it is clear
that this treatment is very efficient to remove BOD, COD, TS,
TSS. The system is very eco-friendly, low cost.
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