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Abstract

In this research article author has focused on the issue of ground water and narrated that in modern civilized society the day today usage of ground water for community
utility has been raised. As it is clear that due to change in weather condition the predicted monsoon has been changing its seasonal annual rainfall. Furthermore, the it is
suggested that a proper technique should be implemented to preserve the available fresh water, which is need of the hour for dry zone like Manur of Tirunelveli district.
A suitable techniques has been suggested for real time implementation which is to be demonstrated in a pilot scale. This research work explores all the possibilities to

execute the identification of suitable site selection.

Introduction

Rural development, Urbanization and industrialization are
developing in modern era with the support of available ground
water. Conservation of water resources is a global issue, which
hasbeen emerging as a difficult task in the developing countries.
Tirunelveli is established with good water resources from the
origin of river thamirabarani, meanwhile manur taluk has been
observed to be dryzone with lesser water storing capability
[1]. Considereing the fact it is planned to raise the ground
water storage with the support of identifying suitable location
for the construction of check dams in the region, where the
draing excess river water may be preserved. While focusing on
geological parameters in these areas it has clay soil also called
as black cotton soil, which has a very good potential to store
ground water [2]. The real need for the dry zone is adopting a
suitable technique for water conservation implemention.

In recent days construction of sub surface dam has been
emerging in most part of the world for temporary storage of
groung water, which may be utilized for cattle feeding and
day today utility [3]. The most crucial part in this work is
identification of location, where a vast parameters are to be
typically considered for fixation. Comparatively it is assessed
that each area has unique quality with distinguished advantages
and disadvantages, but priority is given for the possibility of
reducing the evaporation potential of water [4].

Multi-Criteria Decision-Making Method (MCDM) works on
the principle of choosing different criteria and each paramaters
have been measured in terms of quantity and quality. The
major factors took into considerations are earth study, hydro
geological study and financial contribution, meanwhile they
have been given weightage and based on optimization suitable
region is finalized [5]. In this project work, 14 different locations
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have been identified as possible zones and decision making
strategies have been incorporated. The ranking of parameters
have been established with the support of dissimilar ELECTRE.
Outcome from different ELECTRE have been categorized and
ranked, further they may be merged with Borda and Copeland
approach.

Finally this project work will give a solution for the
preservation of shedding freshwater to the sea with more
detailed field investigations and manur taluk is always
identified as the best study location based on GIS information.

Literature survey

Subsurface dams or check dams are normally constructed
to safeguard the available water resource within their limit
[6]. In general the purpose of these check dams are to provide
livelihood for the living being in and around the zone, that
are brought up with the support of rural development fund
allocations and resources availability. These structures have
been proved to be effective for decades and has been established
as life saving factors. Some of the examples of subsurface
dams are the elevation of Sardinia in rome, ancient civilization
of african [7]. In modern days with the support of advanced
techniques the establishment of check dams are coming up
in great height in India and Africa [8]. Normally these check
dams will block the intrusion of salt water to their region and
keep the fresh water lively for long time [9]. Multi-criteria
decision making MCDM analyses are highly recommended for
the usage of contemporary water shortage crisis [10]. FAHP has
been recognized as effective in identification of location for the
construction of subsurface dams. In addition the application
of Boolean and fuzzy logic [11]. along with FTOPSIS and EDAS
[12]. have been identified as distinguished methodologies for
assessment of suitable locations. Considering the innovation
part it is always accepted that Multi-criteria decision making
techniques are distinguished in all aspects of rankings and
the optimized outcome has been unique in results, which are
highly recommendable.

Objectives

1. To encourage contemporary and systematic method in
identification of sub surface dam site construction

2. To involve in eradication of wasted fresh water to sea by
research application in reclaiming water.

Methodology

Manur Taluk comprises of 14 villages named ukkirankottai,

therkkupatti, = Kurichikulam, Kalakkudy, Vagaikulam,
Alagiapandyapuram, Kattarankulam, Ettankulam, Manur,
Mavadi, Madavakurichi, Vallavankottai, Thulukarpatti,

Sethurayanpudur. The geological map for evaluating suitable
subsurface dams has been incorporated in Figures 1,2.

The investigations are carried forward with the geological
comparision from spatial database, hydrological assessment
with the support of study on hydraulic parameter. The study

region has been quantitatively and qualitatively ranked and
optimization study has to be progressed with the MCDM
analyses. A typical scheme on construction of subsurface dam
has been portraited in Figure 3. The parameters required for
ranking are highlighted in Figure 4.

The existing river flow towards the watershed area is
blocked and an artificial storage unit creation will benefit
the community. In this case through an external well may be
constructed to draw the stored water, which may be used for a
long time during change in weather conditions and this will be
an effective practice. With appropriate ground truthing study
in the location the modern engineering parameters highlighted
in the Figure 4 gives easy solution for categorization and
rankings are fixed .

Work plan: Proposed structure details

Using grade average strategies the final ranking of the
sites are to be fixed. Four factors such as climatic, geological,
hydrological and socio-economic are to be given importance
for identified villages of manur taluk. With the support of
hydrogeological data and MCDM analysis the optimum area
are to be selected and finalize for the subsurface dam or check
dam construction.

From the source classified parameters, individual secondary
categorization has been identified and given weightage that will
carry forward for the detailed study. The possible associated
criterion are rainfall, local weather condition, level of stream
flow, slope from the origin of river, detailing the depth and
width of stream, the outer cover basin, alluvium texture, the
load to base lithology, liability, coverage on agricultural land
to village, inhabitants of down stream villages, cultivation
land affects due to this projet and lack of opponent. From this
data mean geometric value has been optimized using different
experts opinion through matrix study. The relative weightage
and approximation has been finalized with eigen vector and
geometric mean method, where the final weightage are fixed
with fuzzy logics.

Decision matrix for stronger and weaker choice against the
factors are listed and threshold on final comparison dominance
matrix is framed for effective preparation of rankings. From
this it has been optimized that Manur is the potential location
for constructing a check dam.

Budget particulars (In Rupees) for pilot model

A. Equipment

Em
1 Geo Membrane 6000 - - - - -

Sub-Total (A) = 6,000

B. Utility
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B.1 Consumables Any other details
Personnel and facilities
Quantity | Day1 | Day 2 | Day 3 Day 5| Total
Students — Check Dam site selection (Design) team
Cement 9 Bag 4200 B 4200 members
2 Aggregate 140kg 3960 - - - - 3960 . . . . .
gare g Faculty — Dr. S. Gopikumar is the advisor for this project.
3 Plumbing - - - 2000 - - 2000
Space - Project work design and pilot model will be
4 Steel 30 kg - - 3500 - - 4100 . . . .
completed in the Civil Engineering lab.
5 Bitumen 2 1100 1100

Equipment — Concrete lab equipment for compression test
Sub-Total (B.1) =15,360

tests.
Other details Conclusion
B.2 Contingency 1200 To conclude the existing work there requires a diverse
B.3 Overhead Charges 1100 quantity of datas in all stages of investigations. The optimized
Sub-Total 17660 area for this work among all the zones has been evaluated and
(B=B.1+B.2+B.3) ' identifies manur village as optimized location for construction
Grand Total (A +B) 23,660 of checkdam.
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Figure 1: Geological Map of study location.
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Figure 2: Geological Map of Manur Villages.

Figure 3: Scheme on construction of sub surface dam..
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Figure 4: Classifying the essentials in sub surface dam site selection.
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