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Abstract

In India assessment of groundwater is based on guidelines of Groundwater Estimation Committee which is formed by
government of India. Groundwater assessment involves groundwater draft. For computation of groundwater draft
various data is required. Data includes area, canal particulars, well particulars, depth to water level bgl (m), water
bodies, area irrigated under groundwater under surface water, recharge. For computation of groundwater draft
Groundwater Estimation Committee methodology is used in the present study. The study area considered for
assessment of groundwater resources is Handri river basin, a tributary of Tungabadra river in Kurnool district of
Andhra Pradesh. In this paper draft is computed for monsoon and nonmosoon seasons and considered commanded
area only. draft computed for watersheds which are fall in river basin for commanded area only. Different
mathematical models are used for computation of draft. Data is collected from various departments namely Central
Ground Water Board, Agriculture department, Panchayat raj Department.
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Introduction

Present methodology is based on recommendations of Groundwater Estimation Committee which is formed by
government of India. In the present study only gross groundwater draft is estimated. For computation of gross
groundwater draft various data is required. Data includes village data, canal particulars, well particulars, depth to water
level bgl (m), water bodies, area irrigated with groundwater and surface water, recharge. Gross groundwater draft is
computed for various factors such as gross groundwater draft for irrigation, annual gross groundwater draft for
irrigation, annual gross groundwater draft for all uses, gross groundwater draft for all uses during monsoon season,
current annual gross groundwater draft for irrigation per unit area, current annual gross groundwater draft for all uses
per unit area. [5] This groundwater draft is used for recharge calculations by different methods such as Water Table
Fluctuation Method and Rainfall Infiltration Factor method which is recommended by Groundwater Estimation
Committee. This groundwater draft may be computed for command area, non-command area and poor groundwater
quality area for both monsoon season and non-monsoon season. [6]

Study Area

The study area considered for computation of groundwater draft is Handri river basin, a tributary of Tungabadra river
in India (Fig. 1). The origin is between Pattikonda and Aspari and mingle in river Tungabhadra which is one of the
major tributary of river Krishna. In this paper only commanded area of 4 watersheds are considered.
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Fig. 1: Study Area Map

Data Used

Village data which contains general details such as area, forest area, hilly area and population for command and non-
command areas, groundwater quality, water-logged and shallow water table area and average deep tube wells in the
area (should be less than 5m), flood prone area and number of days in a year which water retained in flood prone area.
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Canal particulars such as length, design depth of flow, bed width, side slopes, wetted perimeter, number of operating
days of canal, seepage factor, wetted area, recharge from canal, annual recharge.

Particulars of different types of wells such as dug well, dug well with pump set, bore well, shallow tube well, medium
tube well, deep tube well for arriving at groundwater draft in the basin and the draft in each village (local draft).
Growth rate of bore wells in percent per annum based on average of applications received for energisation and actual
energized (APTRANSCO) for command and non-command and poor quality areas. Growth rate of dug wells in
percent per annum based on random inventory of wells in 1% of the villages for command and non-command and
poor quality areas. Data required also for depth to water level bgl (m) for pre-monsoon and post-monsoon for
command and non-command and poor quality areas, estimated draft per well/day [cum/day], days of operation of
wells for monsoon and non-monsoon, dependence on groundwater for domestic and industrial needs (as fraction 1=
100% dependence) in command area and non-command area.

Water bodies such as minor irrigation tanks, artificial recharge structures for monsoon and non-monsoon.[2] Data
taken for area irrigated for paddy and non-paddy for kharif and rabi and also for command and non-command and
poor quality areas for monsoon and non- monsoon.

Methodology

Gross groundwater draft is computed for gross groundwater draft for irrigation, annual gross groundwater draft for
irrigation, annual gross groundwater draft for all uses, gross groundwater draft for all uses during monsoon season,
current annual gross groundwater draft for irrigation per unit area, current annual gross groundwater draft for all uses
per unit area.

The following equations are used for draft calculations.

Gross groundwater draft for irrigation = Estimated no of wells * Estimated gross ground water draft /well
1
_ 100 + AY®
Estimated no of wells = No of wells * {W}
)
A = Growth rate of wells in % per annum based on average of applications received
for energisation and actual energised [APTRANSCO]
.3
B = Year of assessment — Year of number of irrigation wells
A4

Estimated gross ground water draft /well
_ Estimated draft per well/day [cum/day] * Days of operation of wells for non — Monsoon

- 10000

.5

Annual gross groundwater draft for irrigation
= Gross groundwater draft for Irrigation during monsoon season
+ Gross groundwater draft for Irrigation during non — monsoon season

Annual gross groundwater draft for all uses
= Annual gross groundwater draft for irrigation
+ Annual gross groundwater draft for domestic water supply
+ Annual gross groundwater draft for industrial water supply

Gross groundwater draft for all uses during monsoon season = Gross groundwater draft for irrigation +
Gross groundwater draft for domestic water supply + Gross groundwater draft for industrial water supply
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C
Current annual gross groundwater draft for irrigation per unit area = {5} * 1000

.9
C = Gross groundwater draft for Irrigation during monsoon season
+ Gross groundwater draft for Irrigation during non — Monsoon season
...10
D = Area covered in water shed - Area covered in hilly area
.11
E
Current annual gross groundwater draft for all uses per unit area = {F} * 1000
.12
E = Annual gross groundwater draft for irrigation
+ Annual gross groundwater draft for domestic water supply
+ Annual gross groundwater draft for industrial water supply
.13
F = Area covered in water shed - Area covered in hilly area
... 14

Results and Discussions

Groundwater draft values are estimated for Handri river basin in Andhra Pradesh. In the present study only command
area is studied. [12] Four Watersheds are fall under command area namely Adoni, Devanakonda, Kalluru and
Kodumur. The ground water draft values are shown in Fig.2, Fig.3, Fig.4 and Fig.5. The ground water draft values are
estimated using equations (1) to (14). From the calculations Kodumur Watershed shows highest value of 810 Ha-m
and Kalluru Watershed shows lowest value of 10 Ha-m.

Groundwater draft values for Adoni
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Fig. 2: Groundwater Draft Values for Adoni Watershed.
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Groundwater draft values for Devanakonda
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Fig. 3: Groundwater Draft Values for Devanakonda Watershed.
Groundwater draft values for kalluru
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Fig. 4: Groundwater Draft Values for Kalluru Watershed.
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Groundwater draft values for Kodumur
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Fig. 5: Groundwater Draft Values for Kodumur Watershed.
Conclusions

Groundwater draft computations are carried out based on recommendations of Groundwater Estimation Committee
(GEC). But groundwater draft values are estimated for command area only. These values are helpful in assessment of
groundwater. [11] Present study carried out for limited available data.
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