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Hydrogeological Map of Mahi-Narmada Interstream Area
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Geolo

The region under study; comprises of h
sediments deposited during the
intercalations of sand, silt, clay

of clacretised bands.

These Quaternary deposits, ser
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Geomorphologically the region is mainl
mudflats, river mouth bars, beach sand

and bets that are formed under fluvial marine
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(A) Groundwater Recharge by
CGWB, GWRDC and Narmada, water |
extensively to bring out detail regarding
potential in Gujarat state’. The report cc
assessment. Taluka-wise groundwate
(GWRDC, 1992):

Re = (A x Ah x Sy) + (DW - Rs —RigW
Where,

Re — Monsoon recharge

A — Area suitable for ground A

Ah — Change in storage of

Sy — Specific yield formation

DW — Groundwater draft d‘ |

Rs — Recharge from canal se

--




Based on CGWB reports, detail reg

following in the study area is given in the

IMPORTANT OBSERVATIONS

1. The recharge from rainfall during mor
year 1991 and 927. 45 MCM in 2004
computational analysis | ear 2004 as

category.

. Since the rainfall in th

during non-monsoon pet

. In the year 2004, apart
s 92.70 | i
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4. Talukawise Vagra, Tilakwada,

recharge from other sources

. Therefore, after computing tc
monsoon and non-monsoon pe
1171.97 MCM. But due to natura

period the net annua dwater availal
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Groundwater resource

Assessment

District
2

Bharuch

Vadodara

Total

Taluka

3
Amod
Vagra
Bharuch
Nandod
Jambusar
Sinor
Padra
Savali
Jambugam
Karjan

Chhota-udepur

Dabhoi
Sankheda
Vadodara
Waghodia
Tilakwada

Naswadi

Total

Groundwater Groundwater (

recharge in

Utilisable

recharge in

MCM/Yr MCM/Yr
4 5
30.05 25.54
30.55 25.96
38.01 32.3
108.28 92.04
7.57 6.43
7882 6699
105.22 89.44
70.24 59.7
73.21 62.22
102.04 86.73
73.72 62.66
148.45 126.18
48.56 41.27
92.44 78.57
34.57 29.38
22.61 19.22
42.29 35.95

1106.63

940.58

Gross

sroundwater

Draft in
MCM/Yr

6
35.9
5.24

24.87
34.45
9.65
48.95
78.95
42.63
52.68
75.02

33.92
81.3
28.04
95.65
15.9

3.85
9.31
676.31

Net Draft
in Groundwater
MCM/Yr Dbalance in
(70 % of MCM/Yr
total draft)
7 8

25.13 0.41

3.67 22.3

17.4 14.91
2411 67.93

6.75 -0.32
55.26 34.17
29.84 29.86
36.87 25.35
52.51 34.22
23.74 38.92
56.91 69.27
19.62 21.65
66.95 11.62
11.13 18.25

2.7 16.52

6.52 2943
473.37 467.22

Level of

Groundwater
development

in %

9
98.4
14.14
53.86
26.2
104.97
61.78
49.98
59.25
60.54

37.88
45.1
47.54
85.21
37.88

14.05
18.13
67.47

Category

10
Dark
White
White
White
White
White
White
White
White
White

White
White
White
Dark
White

White
White

Source: Complied from Govt. Data, 1992



Groundwater resou

Assessment
Recharage Recharge Recharge Recharge Natural
i . 9 from other from from other Total Annual Discharge Net Annual
rom rainfall . .
Sr. during sources rainfall sources Groundwater during Ground water
No. District Taluka during during non during non Recharge non availability
monsoon
season monsoon monsoon monsoon (4+5+6+7) monsoon (8-9)
season season season season
1 2 3 4 5 6 7 8 9 10
2 Amod 28.21 1.43 0 286 32.50 1.63 30.87
3 Bh h Vagra 7.01 0.11 0 0.09 7.21 0.36 6.85
4 arde Bharuch 35.28 1.02 0 2.03 38.33 1.92 36.41
5 Jambusar SALINE
6 Tilakwada 15.39 2.08 0 0.15 17.62 0.88 16.74
Narmada
7 Nandod 11.26 2.97 0 9.04 23.27 1.16 29 11
8 Sinor 71.34 6.37 0 7.55 85.26 4.26 81.00
9 Padra 103.19 6.93 0 8.84 118.96 5.95 113.01
10 Savali 66.77 4.43 0 3.90 75.10 3.76 71.34
11 Pavi Jetpur 39.36 13.29 0 52.57 105.22 5.26 99.96
12 Karjan 145.15 8.64 0 16.00 169.80 8.49 161.31
13 Vadod Chhota-udepur  33.42 15.40 0 9.72 58.54 2.93 55.61
14 ~Yvadodara Kavant 27.77 1.39 0 1.75 30.90 1.55 59.35
15 Dabhoi 110.53 6.14 0 13.35 130.02 6.50 123.52
16 Sankheda 52.53 7.79 0 9.43 69.75 3.49 66.26
17 Vadodara 86.87 9.69 0 9.74 106.30 5.31 100.99
18 Waghodia 61.63 2.04 0 3.53 67.20 3.36 63.84
19 Naswadi 31.74 2.98 0 1.27 35.99 1.80 34.19
Total 927.45 92.70 0 151.82 1171.97 58.61 1113.36

Source: Compiled from Govt. Data, 2004



Stage of Grou

The stage of groundwate
computed using the following

Stage of GW
Development (%)




Groundwater levels d
1 <70 falling trend in water
monsoon)

Water level during only one of the period (Pre monsoon or

Post Monsoon) show

2 A observed in the water levels the unit is classified as Safe. /Grey
Both Pre monsoon or Post Monsoon show a declining trend. If
3 >90<100 declining trend is observed only in one of the period of Critical

~ monitoring the unit is classified as Semi-

The stage of groundwater development is more than 100%
4 >100 and water level during either of period or during both the Over Exploited

period show a falling t

1991

2004

1991 2004

1991

Jambusar Amod Amod

Over Exploited Critical Semi-Critical Safe Saline

uring the last decade does not show a
evel in any of the period (pre and post Safe/White

a falling trend. If no declining trend is ~ Semi-Ciritical

rend.

2004

1991 2004 1991

2004

Bharuch

Bharuch

Jambusar

Vagra Vagra




B) Water Table Fluctuation/S
Average Water Table Fluctuat

This approach is widely accepted one
encompasses all factors of the terrain
groundwater system. The equation

R=A x Sy x (h;- hy)

Where,

R= Groundwater Recharge
A=Area under evaluation
Sy=Specific yield of aquife
h,=Post Monsoon groundwz
h,=Pre-monsoon groundwat

Area Under Evaluation (

The study area comprises b
the consolidated formations
Whereas, central and we
~at places withi co
diments 8
A T




Specific Yield (S,):

>

>

The specific yield is the ratio of the
be drained by gravity to its own volume

S, in the study area depend mair
compaction of the stratum and fi

In unconsolidated sediments the
characteristics, level of compaction
considerably reduced the specific yield.

Specific yield values for‘_ formations ¢
(Tiwari, 1986) are; Metam - Sandstor
alluvium (10-12%). '

In hard rock area the
conductivity have bee
iIntensive magmatic acti
(Dabral, 2009).

or present s
based




Water Table Fluctuat

In study area water levels from tF

post monsoon fluctuations.

The fluctuation values were comp

sensitivity of the aquifer to rainfall.

As the recharge to the ainfall dep

in the month of May (F 5 highe

Rainfall begins il,
October, thereby infiltr
to develop clear u
aqui Il hy oel
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Dharampura (Alluvial Plain) Years Chansad (Alluvial Plain)
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Govindpura (Piedmont Zone)
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Vadala (Piedmont)
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Recharg

Sr.
No

Change in Water
Specific Recharge
Rock T 2
ock Type Area m T:ab'le Yield MCM
m
Flood Plain 4477 277 0.14 1736
Alluvium
Coastal 3011.86 21 0.05 316
Deccan Trap 1958920000 2.56 0.02 100.4
Dolomite and Limestone 70743000 1.79 0.008 1.01
Gneiss and Granite 1079130000 2.24 0.026 62.84
Green Marble 13194000 1.68 0.008 0.17
Phyllite, Slate, Schist, etc. 308588000 249 0.05 38.41
Quartzite 2108000 1.8 0.02 0.07
Sandstone (Nimar) 180614000 1.79 0.02 6.46
Total 11101491000 -- -- 2261.3




Obs

Water table study forms an importan
term monitoring of water table fluctuatic
data can be used to identify groundwz

Study area to a large extent de
agricultural needs.

The study area receives rainfall due to ¢

between June to September. The perioo
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2003 from 18 rain gauge s ated with

average rainfall for the 358

rainfall gradually incree

The western and centra
area is under intense use
hard rock formation
resources are not under {
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Y

Due to influence of sea water in the western part, the area has salinity problem,
as a result, exploitation of groundwater resources has not taken place. Overall
in the study area, groundwater irrigation, industrial development and urban
expansion have stressed the aquifer resources.

To study water level fluctuation, groundwater level data from year 1993 - 2003
have been utilized.

Water table contour maps indicates that the water level in the study area ranges
between 5 m to 10 m bgl in the eastern and western part of the study area while
between 10m to 20m in the central pari.

| 2N -|-|nf\ f\t\v‘\ vn v AAaAnA W
Il uic CUClilldl UUUPU CVCilo | UIUUI|UVVQLG| ||dVU Ulel UUDGIV@U VV|||U|| |D

mainly due to over exploitation of groundwater resources particularly in talukas
like Vadodara and semi critical talukas like Karjan, Amod and Sinor. However,
the western coastal tracks fall in saline category (especially Jambusar Taluka of
Bharuch district).

'CS
)

Net groundwater availability in the study area based on the Government source
is computed to be 1113.36 MCM; whereas the adopted approach using the
water table fluctuation data is 2261.3 MCM, this mismatch in the values is due
to the fact that the Government figure is based on the annual data of the years
1991 and 2004 and the present study has used average figure of 10 year water
table fluctuation data.
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for Coastal areas and 892.17 |
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and 525.85 MCM/yr in 2004.
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