Govt. of India
Ministry of Jal Shakti
Department of Water Resources,
River Development & Ganga Rejuvenation

CENTRAL GROUND WATER BOARD

GROUND WATER YEAR BOOK
2019-2020

Legend (mbgl)
. o
- 2mto Sm
[ 1 smtatom
- =10m

] 50 100

|32° |g4= kilometers |86“

South Eastern Region
Bhubaneswar
September 2020



FOREWORD

Groundwater is a major natural replenishable resource to meet the water requirement for irrigation, domestic and
industrial needs. It plays a key role in the agrarian economy of the state. Though richly endowed with various natural
resources, the state of Odisha has a long way to go before it can call itself developed. Being heavily dependent on
rain fed agriculture; the state is very often exposed to vagaries of monsoon like flood and drought. The importance of
groundwater in mitigating the intermittent drought condition of a rain-fed economy cannot be overemphasized.

To monitor the effect caused by indiscriminate use of this precious resource on groundwater regime, Central Ground
Water Board, South Eastern Region, Bhubaneswar has established about 1600 National Hydrograph Network
Stations (NHNS) (open / dug wells) and piezometres in the state of Odisha. The water levels are being monitored
four times a year. Besides, to study the change in chemical quality of groundwater in time and space, the water
samples from these NHNS are being collected once a year (Pre-monsoon) and analysed in the Water Quality
Laboratory of the Region. The data of both water level and chemical analysis are being stored in computers using
industry standard Relational Database Management System (RDBMS) like Oracle and MS SQL Server. This is very
essential for easy retrieval and long-term sustainability of data.

Dissemination of technical information in a way that is very useful to the user agencies is an important aspect that
plays a vital role in the safe and optimal development of groundwater resources of our country. As an effort in this
direction, Central Ground Water Board is bringing out “Groundwater Year Book™ each year. The present report
contains the observations and results of water levels in the state of Odisha for the year 2019 (April) - 2020 (January).
It is sincerely hoped that this report will be immensely useful to various user agencies, Engineers, Scientists,
Administrators, Planners and others involved in groundwater planning, development and management.

The present compilation is outcome of commendable efforts put in by Smt. Sandhya Mohapatra Scientist-D and
Ms Purba Bera, Scientist-B.The maps included in the reports have been computer generated by them using
sophisticated GIS software like Mapinfo Professional and dedicated software GEMS. Water level monitoring and
water sampling was carried out by the officers of the Region. The analysis of the water sample was done by Sh B.B
Sahoo, Scientist D, Sh B N Dehury, Asst Chemist and Sh Yogesh M R, STA (Chemical) , following the standard
operating procedures and Ground Water quality for the state of Odisha has been compiled by Sh B N Dehury, Asst
Chemist. Their efforts are also thankfully acknowledged.

Bhubaneswar (P K MOHAPATRA)
REGIONAL DIRECTOR



EXECUTIVE SUMMARY

The State of Odisha spreading over an area of 1,55,707 sq. Km is bounded between North latitude 17049 to
22034’ and East longitude 81924’ to 87929". Success of agricultural operations and consequent economy of the
state are related to the availability of water and its optimal utilization.

The average annual rainfall of the state is 1482 mm. Nearly 86% of the annual rainfall is contributed by the
southwest monsoon. From the departure data it is discerned that from 1980 to 2019, negative departures is seen
in most of the years.

The state is underlain by diversified rock types which range in age from Precambrian to the Cenozoic age. The
Precambrians occupy nearly 80% of the total geological area of the state.

A total number of 1600 Hydrograph Network Stations have so far been established and are being monitored in
the state.

During April 2019, the water level (meter below ground level) in the state varies from minimum of 0.11 mbgl in
Anugul district to a maximum of 15.60 mbgl in Koraput district and water levels mostly range from 2 to 10 mbgl.
Some wells in the hilly districts recorded water level in 10-20 m range.

During August 2019, the depth to water level ranges from 0.02 mgbl in Bhadrak district to10.70in mbglin koraput
district and in majority (73.84%) of NHS wells level was in the range of 0-2 m below ground level and 22.31% of
wells in 2-5 m below ground level.

During November 2019, the depth to water level ranges from 0.01mbgl in Nayagarh district t012.00 mbgl in
Anugul district and in majority (42.23%) of NHS wells level was in the range of 0-2 m below ground level and
48.73% of wells in 2-5 m below ground level. In general the water level in the state during November 2019
monitoring is found in the range of 0-2 m bgl especially in the coastal stretch and in parts of the hilly terrain,
whereas 2-5 m bgl water level is found in the coastal and hard rock terrain.

During January 2020, the depth to water level ranges from 0.06 to 12.90 mbgl and in majority (58.96%) of NHS
wells level was in the range of 2-5 m below ground level and 23.78% of wells in 0-2 m below ground level. In
general the water level in the state during January 2020 monitoring is found in the range of 2-5 m bgl , whereas 0-
2 m bgl water level is found in the coastal and command areas in the state.

The comparison of April 2019 water level with that of the same period of the previous year shows that 49.25%,
5.32% and 2.09% of the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than 4m
respectively. Similarly, 35.54%, 4.97%, 1.04% recorded fall in water level in the range of 0-2, 2-4 and more than
4m respectively.

The comparison of August 2019 water level with that of the same period of the previous year shows 43.43%,
2.70%, 0.67% of the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than 4m



respectively. Similarly, 47.41%, 0.26% recorded fall in water level in the range of 0-2, 2-4 respectively and
0.67%recorded more than 4m.

The comparison of November 2019 water level with that of the same period of the previous year shows that
56.79%, 5.99%, 1.43%o0f the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than
4m respectively. Similarly, 31.64%, 2.27%, 0.42%recorded fall in water level in the range of 0-2, 2-4 and more
than 4m respectively.

The comparison of January 2020 water level with that of the same period of the previous year shows that 60.74%,
5.37%, 1.23%of the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than 4m
respectively. Similarly, 28.42%, 1.90%, 0.33% recorded fall in water level in the range of 0-2, 2-4 and more than
4m respectively.

A comparison of August 2019 water level with that of April 2019 shows that 31.02%, 36.21%, 30.16 % of the total
NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than 4m respectively. Similarly only
2.07%, 0.17% and 0% recorded fall in water level in the range of 0-2, 2-4 and more than 4m respectively.

A comparison of November 2019 water level with that of April 2019 shows that 43.49 %, 33.39 %, 13.62 % of the
total NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than 4m respectively. Similarly only
8.43 %, 0.61 % and 0.08 % recorded fall in water level in the range of 0-2, 2-4 and more than 4m respectively.

A comparison of January 2020 water level with that of April 2019 shows that 52.52%, 24.56%, 4.52 % of the total
NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than 4m respectively. Similarly only
15.41%, 1.21% and 0.17% recorded fall in water level in the range of 0-2, 2-4 and more than 4m respectively.

The comparison of April 2019 water level with that of the decadal mean of the corresponding period shows that
54.25%, 10.06% and 2.29% of the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and more
than 4m respectively. Similarly, 30.27%, 2.78% and 0.32% recorded fall in water level in the range of 0-2, 2-4 and
more than 4m respectively. Similarly, 30.27%, 2.78% and 0.32% recorded fall in water level in the range of 0-2, 2-
4 and more than 4m respectively.

The comparison of August 2019 water level with that of the decadal mean of the corresponding period shows that
69.0%, 5.36% and 1.1% of the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and more than
4m respectively. Similarly,23.18%, 0.86% and 0.23% recorded fall in water level in the range of 0-2, 2-4 and more
than 4m respectively.

The comparison of November 2019 water level with that of the decadal mean of the corresponding period shows
that 59.32%, 4.26% and 0.16 % of the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and
more than 4m respectively. Similarly, 34.08%, 2.09 % and 0.08% recorded fall in water level in the range of 0-2,
2-4 and more than 4m respectively.

The comparison of January 2020 water level with that of the decadal mean of the corresponding period shows
that 68.06%, 5.84% and 0.47% of the total NHS wells recorded rise in water level in the range of 0-2, 2-4 and



more than 4m respectively. Similarly, 24.11%, 1.26% and 0.16% recorded fall in water level in the range of 0-2, 2-
4 and more than 4m respectively.

The shallow aquifers of inland zone of the state are mostly fresh and dominated by Ca-Mg-HCO3 and mixed types
of water. In the coastal plain where most of the wells are located in alluvium, the water is relatively saline. The
shallow aquifers of the coastal plain are of NaHCOs type with some isolated patches of NaCl and Ca-Mg-HCOs
types, which may be due to Base Exchange process and also due to the vicinity of the sea. These aquifers, at
places, are of high Electrical Conductivity and high Chloride, Nitrate, and Fluoride content.
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GROUND WATER YEAR BOOK
(2019 - 2020)

1.0 INTRODUCTION

The State of Odisha with a geographical area of 1,55,707 sq. km is bounded between North latitudes 17° 49'
and 220 34' and East longitudes 819 24' and 87° 29'. The State comprises of 3 revenue divisions, 30 districts, 58
subdivisions and 314 community development blocks. The state’s population largely depends on agriculture.
Success of agricultural operations and the consequent agrarian economy of the state are dependent on the
availability of water and its optimal utilization. The total population of the state as per 2011 census is 419.73
lakhs, out of which the rural population is 349.70 lakhs and the urban population is 70.03 lakhs. The rural
population is almost dependent on agriculture for their livelihood and the agriculture on availability of water. A
consistent ground water database is inevitable for planning of judicious and optimal utilization of ground water
through an efficient resource management system for which the prerequisite is a reliable monitoring system.

Keeping this perspective in view, Central Ground Water Board carries out the ground water monitoring through a
network of observation wells - the National Hydrograph Network Stations. The National Hydrograph stations set-
up is a system of spatially distributed observation points for ground water regime monitoring at which periodic
monitoring is carried out viz. recording of water levels, temperature and collection of water samples for chemical

quality analysis for building a robust database to cater to multitude of needs for ground water management.

Groundwater monitoring data so collected forms an important input for water management. One of the main
objectives is the prediction of future conditions or future scenarios, based on background samples of historical
data, which may consist of repeated measurements from a single monitoring well. Also the monitoring is being
carried out with a view to observe the rise or fall of the ground water levels and change in quality of water with
changing stress conditions.

The studies include periodic measurement of water levels, temperature, and collection of water samples for
determination of chemical constituents. Apart from evaluation of groundwater resources from time to time for
developmental planning, this also helps in forecasting groundwater regime behaviour with progressive
development of groundwater or effects of other recharge or discharge conditions, which helps in adopting
remedial measures when necessitated.

For achieving these objectives 1600 nos. of observation wells have so far been established all over the state by

CGWB, to serve as permanent Hydrograph Network Stations for the purpose of monitoring of groundwater
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regime. In selecting hydrograph stations due consideration has been given to the hydrogeological, hydrochemical
aspects and their location in river Basin/ Sub basin/ Watershed etc.

To strengthen the water level monitoring network and to avoid the possibility of dug wells used as NHNS being
filled up due to extraneous activities, some purpose built piezometer have been constructed by the Central
Ground Water Board under its normal activities as well as under World Bank Aided Hydrology Project. In course
of time it is proposed to replace all the dug wells used as observation wells with piezometers for better
monitoring.

Ground Water Year Book 2019-2020 2



2.0 PHYSIOGRAPHIC FEATURES

The State presents varied and picturesque landforms. The Southern and Central parts of the State in Rayagada,
Kalahandi, Kandhamal and Gajapati districts present a rugged hilly tract. Plateau occupies the Northern districts
of Sundergarh, Keonjhar and Mayurbhanj and parts of Nawarangpur district in the Southwest. Undulating plains

characterizes the major river valleys. A narrow coastal plain borders the Bay of Bengal.

Physiographically the state can be divided into five distinct units, namely (i) Coastal plains, (ii) Northern uplands,
(iiiy The erosional plains of Mahanadi and other river valleys (iv) South Western hilly region and (v) Subdued

plateaus. Physiography of the state has been presented in Plate:-2.1

The coastal plains covering parts of Ganjam, Puri, Cuttack and Balasore districts from south to north form an
extensive flat alluvial tract between the hills in the west and the coast in the east. It presents a flat topography
gently sloping towards east with insignificant elevation difference. The general elevation of coastal plains varies

from 1 to 10m above mean sea level (amsl).

Northern uplands covering Mayurbhanj, Keonjhar and Sundergarh districts and Pallahara subdivision of
Dhenkanal district are undulating, frequently intersected by hill ranges with general slope from north to south. The
elevation in the central part of the upland generally varies between 300 to 600 m and forms watersheds of
Baitarani and Brahmani river systems. The erosional plains of Mahanadi river basin lie between the northern
uplands and southern hilly region of the Eastern Ghats. The tract covers major parts of undivided districts of
Sambalpur, Bolangir, Dhenkanal and northern parts of Kandhamal (Khandamal) and Western part of Puri

districts. The altitude of this tract lies between 150 to 300 m above mean sea level (amsl).

Southwestern hilly region lies to the south and southwest of Mahanadi valley region stretching through
Kandhamal, Ganjam districts and part of Koraput district. Major part of this region has an elevation over 600m,
acting as the watershed of the two sets of rivers, one set flowing directly to the Bay of Bengal, namely
Rushikulya, Nagavali and Vamsadhara and the others feeding the Godavari and Mahanadi river systems.

The plateaus extend throughout the western parts of Kalahandi, Nawapara, Koraput, Malkangiri, Rayagada and
Nawarangpur districts with an average elevation varying from 300 to 600m above mean sea level (amsl).
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3.0 DRAINAGE

There are eleven principal rivers traversing the entire state that can be grouped under eight major river basins
within the state, whereas the Indravati, Kolab, Machkund sub-basins in the south forms part of Godavari river
basin. Most of the major rivers flow in easterly and southeasterly direction with gentle gradient. Generally the
rivers are effluent in nature. In general the drainage pattern is of both dendritic and radial types. The river basin
map of Odisha is presented in Plate 3.1. The salient features of the major river basins are given in Table 3.1.

SALIENT FEATURES OF MAJOR RIVER BASINS TABLE 3.1
River Total Catchment Area (Sq Km) Catchment Area In Odisha (Sq km)
Mahanadi 1,41,134 65,628
Brahmani 39,116 22,516
Baitarani 14,218 13482
Subarnarekha 19,277 2,983
Budhabalang 6,691 6354
Rusikulya 8,963 8963
Vamsadhara 11,377 8960
Nagavali 9,275 4500
Indravati 41,700 7,400
Kolab 20,427 10300
Bahuda 1118 890
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RIVER BASIN MAP OF ODISHA
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40  CLIMATE AND RAINFALL

The state enjoys a sub-tropical climate with three distinct seasons i.e. summer, monsoon and winter. The southwest
monsoon rain starts from mid of June and continues till mid of October. Summer season extends from March to early
part of June and winter season spreads from November to February.

The normal average rainfall of the state is 1482.2mm . Nearly 86% of the annual rainfall is contributed by the
southwest monsoon. The spatial distribution of the rainfall in the State is uneven and erratic. A perusal of the
Isohyetal map of the normal rainfall for the period (Plate —4.1) shows that the rainfall is highest in the northern part of
coastal tract, which ranges from 1520.32 to 1697.87 mm. The rainfall reduces westwards, from 1487.02 to 1211.08
mm in Kandhamal, Angul, Keonjhar districts and also southwards to 1221.14 mm around Gopalpur in Ganjam district.

The rainfall ranges from 1331.85 mm to 1491.89 mm in Koraput, Kalahandi, Bolangir, Sambalpur and Sundergarh
districts. The IMD rainfall data for ten years (2010-2019) has been given in Table 4.1. From the rainfall departure
data, it can be observed that the year 1990, 1995 and 2003 indicate excess rainfall in the major part of the state.
Table 4.2 presents the drought, flood and cyclone years in the state from 1980 to 2019. A perusal of the table
indicates that every alternate year, the state experiences a natural calamity in the way of drought or flood or cyclone.
This has created a most unpredictable climate for any agricultural activity in the state.

The state experiences hot summer with temperatures shooting up to 45°C in the east to 50°C in the west. During
winter season mornings and nights are cool. However the mean monthly winter temperature varies from 18°C to
22°C in different parts of the state. The mean monthly summer temperature is 37°C in western parts and 28°C in
southern parts. Humidity ranges from 70% to about 100% in the state. During monsoon period the humidity is very
high in the eastern parts and during summer it is dry in the western part of the state.
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ISOHYTAL MAP OF ODISHA

PLATE:- 4.1
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RAINFALL DATA OF IMD FOR LAST 10 YEARS (IMD DATA) TABLE- 4.1

YEARS

DISTRICT 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
ANGUL 983.1 1322.6 1385.5 1684.6 990.3 1004.5 1125.5 989.4 1373.4 1258.5
BALASORE 1412.7 1535.9 1129.6 2189.9 1706.6 1260.6 1565.6 | 1599.1 | 1838.6 1661.8
BARAGARH 1153.8 1295.3 1471 1022.4 1612.6 991.9 1034.8 949.9 1357.0 1584.1
BHADRAK 1247.4 1395.1 1041.3 1576.3 738.6 1113.8 1526 12182 | 1775.6 1506.2
BOLANGIR 1219.1 1208.4 1129.9 1307.3 1463.7 941.3 1006.9 862.3 1128.1 1565.6
BOUDH 1091.4 1131.2 1245.6 988.3 391.3 1072.5 1133.8 | 11541 | 1621.9 1532.1
CUTTACK 15657.7 1465.9 1803.8 1658.6 1718.7 1133.7 1334.5 | 1458.3 | 1841.5 1880.2
DEOGARH 951.8 1303.2 1349.1 1440.8 383.7 1133.7 1334.5 | 1501.6 | 14775 1411.3
DHENKANAL 2956.2 1545.6 1524.5 1620 877.0 1097.4 1238.4 | 1156.7 | 1620.1 1463.9
GAJAPATI 1473.5 1226.6 1180.5 1696.4 11171 1100.4 1294.4 | 1431.5 | 1685.6 1520.5
GANJAM 1557.4 936.9 1301.3 1821.3 2359.5 1016.1 1068.3 | 1363.3 | 1373.1 1574.6
JAGATSINGHPUR 1488.9 1113.8 1137.8 1280 912.2 1178.1 1686.2 | 1623.2 | 1838.8 1647.9
JAJPUR 1282.7 1683 1185.7 1690.9 1264.3 1177.3 1427 1322.7 | 2091.6 1750.0
JHARSUGUDA 1068.6 1287.1 1770.5 1283.8 554.0 1463.5 1110.1 | 1332.1 | 1359.7 1823.8
KALAHANDI 1450.1 1232.4 1295.3 1577.7 1693.7 1181.1 1274.4 | 1357.9 | 1996.5 1694.4
KENDRAPARA 1178.9 1576.1 1115.7 1656 1028.6 1182 1652 1520.4 | 1885.8 1583.1
KEONJHAR 1196.6 1634.6 1377.7 1694.9 1366.3 1049 12731 | 1377.8 | 1666.0 1494.7
KHURDA 1279.7 2071.4 1216.7 1730.4 1063.9 923.1 1017.4 | 13635 | 1810.6 1816.3
KORAPUT 1645.7 1005.5 1565.3 1640.6 1892.7 1536.1 1692 1566.6 | 1794.0 2105.1
MALKANGIRI 1912.8 874.1 2056.5 1751.9 851.3 2191 1456.4 | 2100.8 | 2260.0 2104.2
MAYURBHANJ 1023.4 1607.3 1352.3 2273.9 3154.8 1342.4 14246 | 1504.1 | 1654.3 1682.6
NAWAPARA 901.4 1141.2 935.6 1446.4 602.2 1147.5 1047.3 956.3 1192.8 1167.4
NAWARANGPUR 2305.7 1395.5 1697.2 1974.8 1554.5 1666.6 1486.1 | 1467.6 | 13827 1695.3
NAYAGARH 1726.7 1197.5 17541 2029.4 889.3 1127 1148.2 1195 1400.8 1713.6
PHULBANI - - - 1704.3 1488.3 933.8 1105.4 - 1826.4 1671.7
PURI 1576 1054 12751 1540.6 1324.8 1057.2 1328.2 | 15824 | 1936.0 1858.9
RAYAGADA 1451.9 913.5 1227.8 1459.5 1313.6 1149.9 1138.6 | 14195 | 15145 1407.6
SAMBALPUR 887.4 1473.2 1964.7 1410.7 1283.4 1272.4 11434 | 1300.1 | 1660.4 1529.3
SONAPUR 933.1 894.7 1438.3 1312.5 1800.3 956 1048 1322.4 | 1624.5 17241
SUNDARGARH 970.5 1620.3 1518.2 1504.2 908.7 1250.2 1105.6 | 1064.3 | 13123 1404.9
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RAINFALL IN ODISHA

TABLE-4.2

VEAR g‘gﬁlﬁ"ﬂ'}_ ACTIVE RAINFALL |  DEVIATION ROV NORMAL 1 narupaL
(mm) CALAMITIES
(mm) In (mm) In Percentage
1980 1502.5 1321.7 -180.8 -12.03 Flood, Drought
1981 1502.5 1187.4 -315.1 -20.97 Flood, Drought
Severe Flood,

1982 1502.5 1179.9 -322.6 -21.47 Drought, cyclone

1983 1502.5 1374.1 -128.4 -8.55

1984 1502.5 1302.8 -199.7 -13.29 Drought

1985 1502.5 1606.8 104.3 -6.94 Flood

1986 1502.5 1566.1 63.6 4.23

1987 1502.5 1040.8 -461.7 -30.73 Severe Drought

1988 1502.5 1270.5 -232 -15.44

1989 1502.5 1283.9 -218.6 -14.55 Flood

1990 1502.5 1865.8 363.3 24.18

1991 1502.5 1465.7 -36.8 -2.45 Flood and Drought

1992 1502.5 1344.1 -158.4 -10.54

1993 1502.5 1421.6 -80.9 -5.38 Flood

1994 1502.5 17741 271.6 18.08 Flood

1995 1502.5 1726.9 224.4 14.94 Drought

1996 1502.5 1034.4 -468.1 -31.15

1997 1502.5 1463.3 -39.2 -2.61

1998 1502.5 1279.8 -222.7 -14.82

1999 1502.5 1433.8 -68.7 -4.57

2000 1482.2 1034 -448.2 -31.18 Drought

2001 1482.2 1616 133.8 9.03

2002 1482.2 1008 -474.2 -31.99 Drought

2003 1482.2 1664 181.8 12.27

2004 1482.2 1274 -208.2 -14.05

2005 1482.2 1272 -210.2 -14.18

2006 1482.2 3203.8 1721.6 116.15 Flood

2007 1482.2 1647.5 165.3 11.15

2008 1482.2 1604.7 122.5 8.26

2009 1482.2 1390.06 -92.14 -5.58

2010 1482.2 1330.85 -151.35 -10.21

2011 1482.2 1283.64 -198.56 -13.39

2012 1482.2 1394.71 -87.49 -5.9

2013 1482.2 1598.94 116.74 7.87

2014 1482.2 1276.87 -205.32 -13.85 cyclone

2015 1482.2 1274.22 -207.98 -14.04

2016 1482.2 1274.2 -208 -14.03

2017 1482.2 1302 -180.2 -12.15

2018 1482.2 1665 182.8 12.29 cyclone

2019 1482.2 1627.8 145.6 9.82 cyclone
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50 HYDROGEOLOGICAL CONDITION

Geological setting, climate and topography plays a vital role in occurrence and movement of groundwater. The
state is underlain by diverse rock types, which range in age from Precambrian to Cenozoic. The Precambrians
occupy nearly 80% of the total geographical area of the state. The Tertiary and the Quaternary formations are
restricted mainly to the narrow coastal tracts. The Gondwana group of rocks belonging to Paleozoic and
Mesozoic age occur in isolated patches in different parts of the state. These formations occur in Talcher area of
Angul district and Ib river valley area of Sambalpur and Sundergarh districts. Hydrogeologically, the state can
broadly be divided into 3 distinct geological units. The aquifer system of the state has been depicted in Plate 5.1.

Area with Precambrian Consolidated Formations -

Sundergarh, Keonjhar, Mayurbhanj, Subarnapur, Bolangir, Kandhamal, Boudh, Gajapati, Nuapara, Kalahandi and
parts of Nayagarh, Khurda, Balasore, Cuttack, Ganjam, Koraput, Kalahandi, Angul, Dhenkanal, Sambalpur and
Bargarh districts.

Area with Semi-consolidated Gondwana & Tertiary Formations -
Parts of Sundergarh, Mayurbhanj, Angul, Dhenkanal, Khurda, Sambalpur, Kandhamal and Bolangir districts.

Area with Unconsolidated Quaternary Formations -
Coastal tracts of Puri, Khurda, Cuttack, Jagatsinghpur, Jajpur, Kendrapara, Balasore, Bhadrak, Ganjam districts

and inland river valleys.

5.1 CONSOLIDATED FORMATIONS

The consolidated formations include the hard crystalline and partly metamorphosed compact sedimentary
formations belonging to Pre-Cambrian. The rock types are mainly granites, granite gneisses, schistose rocks,
khondalites, charnockites, quartzites, calcsilicates, shale, phyllite, sandstone, limestone, marble etc. These rocks
are devoid of primary porosity. The ground water occurs in secondary porosity resulting from weathering
fracturing and jointing. The hard rock aquifers exhibit considerable variation laterally as also in depth. The
weathered mantle is composed of loose regolith with intergranular porosity, which facilitates free circulation of
ground water through deeper fractures and forms potential repository of ground water. In general the average
thickness of weathered residuum varies from 15 to 20 m. Ground water occurs under phreatic condition. The
water bearing fracture zones generally occur within 100m depth but deeper potential fractures have also been
encountered in some of the bore holes drilled by the Central Ground Water Board.
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5.2 SEMI CONSOLIDATED FORMATIONS

The semi-consolidated formations include Gondwana sedimentaries ranging in age from Upper Carboniferous to
Cretaceous and the Baripada beds of Middle-Pliocene age. The Gondwanas include sandstones, shales,
siltstones and conglomeratic beds, while the Baripada beds consist of fossiliferous limestones, stratified semi-
consolidated sand beds with intercalated shales. The coarse to medium grained, weathered, fractured and friable
Gondwana sandstones and the semi-consolidated sand beds of Baripada formation form the aquifers. The
ground water occurs under water table condition in the shallow aquifers and under semi-confined to confined

conditions in the deeper aquifers. The depth of weathering in Gondwanas generally extends to a depth of 15m.

5.3 UNCONSOLIDATED FORMATIONS

The unconsolidated sediments include Pleistocene and Recent alluvium. The older alluvium, which forms
conspicuous and significant horizon, is generally overlain by laterites. The laterites are vesicular, essentially
ferruginous and form the shallow aquifer. Maximum development of alluvial formations occurs along the coastal
tract, with a maximum thickness of about 600m. Alluvium also occurs as discontinuous patches adjoining the river
courses, where the thickness is limited to about 45m. The sand and gravel layers act as good repository of
ground water. Groundwater occurs under unconfined condition in the shallow zone and under semi-confined to
confined condition in the deeper zone. The coastal tract holds potential for large- scale ground water
development as the sand zone forms prolific aquifers. But the coastal tract is beset with salinity problems both in
shallow as well as deeper aquifers at different locales at different levels.
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AQUIFER SYSTEM OF ODISHA PLATE :- 5.1
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6.0 GROUND WATER REGIME MONITORING

Ground water monitoring is carried out by CGWB through a network of observation wells (dug wells and
piezometers) spread all over the state. These wells serve as permanent National Hydrograph Stations (NHS).
The existing network provides an optimal spatial distribution of observation stations in the region, through which
necessary information on ground water regime is available with a fair degree of accuracy. Through interpolation
between data sets at different stations, it is possible to determine the characteristics of elements at any point in
the region. Under normal circumstances, the water level of the observation wells are being measured four times
in a year during fixed period of time as given below —

April  —20™to 30t of the month Represents water level situation in Pre-monsoon
period

August - 20" to 30" of the month Represents peak water level of monsoon period.

November — 1stto 10t of the month Represents situation of water level in Post-monsoon
period.

January - 1stto 10t of the month Represents water level during irrigation period.

Water samples were collected from each of the network stations only during April (Pre-monsoon) every year, to
assess the chemical quality of ground water.

6.1 DISTRIBUTION OF NATIONAL HYDROGRAPH STATIONS

A total number of 1600 Hydrograph Network Stations have so far been established and are being monitored in
the state. Out of 1600 network hydrograph stations, open/dug wells are 1511 in numbers and 89 are Piezometers
in hard rock and coastal tract (including piezoemters under Hydrology Project) and are being monitored manually.
The district wise NHS wells monitored in different season is furnished in Table 6.1. Locations of hydrograph
network stations are shown in Plate-6.1 and the general details of hydrograph network stations are given in
Annexure-1.

6.2  ANALYSIS OF DATA

The water levels reflect the cumulative effect of natural recharge discharge conditions and ground water draft on
the ground water regime. Where the draft exceeds the recharge, its manifestation is reflected by distinct decline
in normal water level and where recharge is more than the draft rising trend is seen in water levels. The
hydrographs given in Plate 6.2show the periods of recharge and discharge.Water level data collected four times
a year is subjected to analysis for inferring the change in water levels i.e. rise/ fall and trend in water levels with
reference to time and space.
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NATIONAL HYDROGRAPH STATIONS MONITORED DURING

2019-2020
TABLE-6.1
SB Districts April- 2019 | August-2019 | November -2019 | January - 2020
1 ANUGUL 57 59 59 59
2 BALANGIR 68 73 72 75
3 BALESHWAR 26 18 24 25
4 BARGARH 55 67 62 64
5 BAUDH 48 45 44 45
6 BHADRAK 16 14 14 13
7 | CUTTACK 63 63 61 66
8 DEBAGARH 7 9 9 9
9 DHENKANAL 4 43 44 44
10 | GAJAPATI 27 29 30 35
11 | GANJAM 70 77 78 82
12 | JAGATSINGHAPUR 12 10 13 12
13 | JAJAPUR 27 25 29 31
14 | JHARSUGUDA 16 14 13 15
15 | KALAHANDI 34 35 33 32
16 | KANDHAMAL 16 16 16 24
17 | KENDRAPARA 19 16 21 22
18 | KENDUJHAR 63 61 59 65
19 | KHORDHA 57 64 64 64
20 | KORAPUT 57 62 54 59
21 | MALKANGIRI 19 21 19 18
22 | MAYURBHANJ 74 72 72 90
23 | NABARANGAPUR 25 26 25 25
24 | NAYAGARH 33 38 37 38
25 | NUAPADA 21 22 17 22
26 | PURI 73 75 77 79
27 | RAYAGADA 22 22 17 18
28 | SAMBALPUR 69 7 7 74
29 | SONAPUR 48 50 48 49
30 | SUNDARGARH 70 80 80 79

Ground Water Year Book 2019-2020
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LOCATIONS OF NATIONAL HYDROGRAPH NETWORK STATIONS IN ODISHA PLATE 6.1
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6.2 HYDROGRAPH ANALYSIS

Long Term Water Level Trend Analysis

Hydrographs with Long term water level trend and comparison is given in Plate 6.3

Higdrogranh
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|m||
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Water Level (mbgl)
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Wiater Level (mbal)

Hidrogramh
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7.0  BEHAVIOUR OF WATER LEVEL DURING 2019 - 2020

During 2019 - 2020 the existing 1600 National Hydrograph stations were monitored four times and behaviour of the
ground water regime during the year was inferred comparing the same with the decade mean, corresponding
previous year data and pre-monsoon water level data. On the basis of water level data of NHS, for each
measurement the following maps have been prepared.

1. Depth to water level for each measurement

2. Water level fluctuation in comparison to corresponding period of previous year.
3. Comparison of water levels to Pre-monsoon water levels.

4. Water level fluctuation in comparison to decade average.

7.1 DEPTH TO WATER LEVEL

7.1.1 DEPTHTO WATER LEVEL OF APRIL 2019

During April 2019, the water level (meter below ground level) in the state varies from minimum of 0.11 mbgl in Anugul
district to a maximum of 15.60 mbgl in Koraput district and water levels mostly range from 2 to 10 mbgl. The depth to
water level map has been shown in Plate-7.1 and district wise well frequency for different ranges of depth to water
level are given in Table- 7.1.

Water level between 0-2 m

Only 12.73 % of the NHS wells recorded water level in this range during April 2019. This range generally appears as
small and isolated patches. Also this range is seen in isolated patches in Canal command areas of Bargarh,
Kendrapara, Cuttack, Sundergarh, and Rayagada districts with maximum 44.93% of wells in Rayagada district.

Water level between 2-5 m

44.52% of the NHS wells have shown water level in this range of 2-5 mbgl. All the districts have recorded water level
in this range, i.e., this range gives the general water level in the state for April 2019. The districts which has the
maximum number of wells showing this range of water level i.e., Bhadrak (75.00%), and Jajapur (70.37%) Baleshwar
(57.69%), Kendrapara (78.95%), Gajapati (59.26%). The major command areas of the state like Hirakud, Mahanadi,
delta stage | & Il, Baitarani, Salandi and Anandpur have shown water level in this range.
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Water level between 5-10 m

40.38 % of the total NHS wells recorded water level in this range during April 2019. The hard rock and hilly terrains of
the state has recorded water level in this range in majority of wells. The maximum percentage of wells in this range is
recorded in Jharsuguda (62.50%), Kandhamal (81.25%), Koraput (64.91%), Anugul (61.40%), Dhenkanal (58.54%),
and minimum in Jagatsinghpur (8.33%) district. Partially all the districts of Odisha show this category.

Water level between 10-20 m

2.35% of the wells of the state fall in this category. It is mostly in the hilly districts like Rayagada (9.09%), Sundargarh
(8.57%), Gajapati (7.41%), Koraput (7.02%), Kandhamal(12.50%).

Water level more than 20m

No well have shown more than 20m of water level during April 2019.

In general, it can be said that during the month of April 2019, the state recorded water level in 2-10 m range in almost
all the districts. Some wells in the hilly districts recorded water level in 10-20 m range.
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DEPTH TO WATER LEVEL AND FREQUENCY DISTRIBUTION OF MONITORING WELLS- APRIL- 2019

TABLE 7.1
DISTRICT No. of Depth to water No. and percentage of wells showing depth to water level (mbgl) in the range of
Al:’:f;i 4 level (mbgl) 2 2.5 510 10- 20 20 - 40 > 40
Min Max No Y% No % No % No % No Y% No Y%
ANUGUL 57 0.11 13.10 1 1.75 18 31.58 35 | 61.40 3 5.26 0 0
BALANGIR 68 0.93 10.03 4 5.88 30 44.12 33 | 48.53 1 1.47 0 0
BALESHWAR 26 1.60 7.84 1 3.85 15 57.69 10 | 38.46 0 0 0 0
BARGARH 55 0.73 9.30 13 23.64 22 40.00 20 | 36.36 0 0 0 0
BAUDH 48 2.05 7.45 0 0 20 41.67 28 | 58.33 0 0 0 0
BHADRAK 16 1.45 6.33 2 12.50 12 75.00 2 12.50 0 0 0 0
CUTTACK 63 0.20 10.97 16 25.40 35 55.56 11 17.46 1 1.59 0 0
DEBAGARH 7 3.78 7.93 0 0 3 42.86 4 57.14 0 0 0 0
DHENKANAL 41 1.87 10.30 1 2.44 15 36.59 24 | 58.54 1 2.44 0 0
GAJAPATI 27 1.86 11.28 1 3.70 16 59.26 8 29.63 2 7.41 0 0
GANJAM 70 0.15 9.18 17 24.29 38 54.29 15 | 21.43 0 0 0 0
JAGATSINGHAPUR 12 1.13 6.10 5 41.67 6 50.00 1 8.33 0 0 0 0
JAJAPUR 27 0.97 9.07 3 11.11 19 70.37 5 18.52 0 0 0 0
JHARSUGUDA 16 2.80 8.50 0 0 6 37.50 10 | 62.50 0 0 0 0
KALAHANDI 34 1.56 10.10 1 2.94 16 47.06 16 | 47.06 1 2.94 0 0
KANDHAMAL 16 4.65 11.05 0 0 1 6.25 13 | 81.25 2 12.50 0 0
KENDRAPARA 19 1.35 4.48 4 21.05 15 78.95 0 0 0 0 0
KENDUJHAR 63 0.90 10.45 7 11.11 30 47.62 25 | 39.68 1 1.59 0 0
KHORDHA 57 0.15 12.89 13 22.81 18 31.58 25 | 43.86 1 1.75 0 0
KORAPUT 57 2.10 15.60 0 0 16 28.07 37 | 64.91 4 7.02 0 0
MALKANGIRI 19 2.90 9.75 0 0 10 52.63 9 47.37 0 0 0 0
MAYURBHANJ 74 0.70 13.55 11 14.86 34 45.95 27 | 36.49 2 2.70 0 0
NABARANGAPUR 25 1.40 10.30 1 4.00 9 36.00 14 | 56.00 1 4.00 0 0
NAYAGARH 33 1.25 8.73 2 6.06 18 54.55 13 | 39.39 0 0 0 0
NUAPADA 21 2.34 9.61 0 10 47.62 11 | 52.38 0 0 0 0
PURI 73 0.40 8.85 28 38.36 38 52.05 7 9.59 0 0 0 0
RAYAGADA 22 1.15 10.82 1 4.55 12 54.55 7 31.82 2 9.09 0 0
SAMBALPUR 69 0.50 11.60 9 13.04 19 27.54 | 40 | 57.97 1 1.45 0 0
SONAPUR 48 0.77 7.60 10 20.83 17 3542 21 | 43.75 0 0 0 0
SUNDARGARH 70 0.15 13.55 6 8.57 31 44.29 27 | 38.57 6 8.57 0 0
Total 1233 0.11 15.60 | 157 | 12.73 549 44.52 | 498 | 40.38 | 29 2.35 0 0
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7.1.2 DEPTH TO WATER LEVEL OF AUGUST 2019

A perusal of data and maps pertaining to August 2019 shows that the depth to water level ranges from 0.02 to 10.7
mbgl and in majority (73.84%) of NHS wells level was in the range of 0-2 m below ground level and 22.31% of wells
in 2-5 m below ground level. The district-wise depth to water level of August 2019 is shown in Table 7.2 and the
depth to water level map has been shown in Plate-7.2.

Water level between 0-2 m

73.84% of the wells monitored in the state has water level in this range. The districts like Jharsuguda (100%),
Nabarangpur (100%), Malkangiri (100%), Kalahandi (97.14%), Bargarh (92.54%), Sonapur (92%), Jagatsinghpur
(90%) Kendrapara (87.50%) and Bhadrak (85.71%) have majority of wells with water level in this range. In most of
the command areas of the state like the Hirakud, Rusikulya, Mahanadi stage | & II, Upper Kolab and Potteru the
water level is in this range.

Water level between 2-5m

22.31 % of the monitored wells showed water level in this range. Among the coastal district Bhadrak (14.29 %),
Jajapur (20%), Baleswar (38.89%) and parts of Puri, Ganjam and Gajapati had 2 to 5 mbgl of water level. In the
central and western Odisha Nuapada (27.27%), Balangir (27.4%), Anugul (32.2%), Kandhamal (50%), Mayurbhan;
(41.67%) and Sundargarh (27.5%) showed water level in this range. All the districts of the state have recorded in this
range expect Jharsuguda, Nabarangpur and Malkangiri, where all the wells fall in the range of 0-2 m.

Water level between 5-10 m

Water level in this range was recorded in 3.68% of the wells in the state. Districts Like Anugul (10.17%), Jajapur
(8%), Kandhamal (43.75%), Kendujhar (6.56%), Koraput (6.45%), Puri (6.67%), Rayagada (9.09%) and Sundargarh
(6.25%) showed water level in more than 5% of the wells in this range. They occur as isolated patches in areas
where the water level is generally in 2-5 m range.

Water level between 10-20 m
Only 2 wells fall in this category and ie from 1 well in Sundaragarh and 1 in Koraput district.

Water level more than 20m
None of the wells monitored during August 2019 showed water level in this range.

In general the water level in the state during August 2019 monitoring is found in the range of 0-2 m bgl.
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DEPTH TO WATER LEVEL AND FREQUENCY DISTRIBUTION OF MONITORING WELLS-AUGUST- 2019

TABLE - 7.2

No. of Depth to Water No. and percentage of wells showing depth to water level (mbgl) in the range of
Analysed  hpn T Max No. % No. % No. % No.| % | No.| % | No. %
ANUGUL 59 0.30 8.75 34 57.63 19 32.20 6 10.17 0 0 0
BALANGIR 73 0.09 4.05 53 72.60 20 27.40 0 0 0 0 0
BALESHWAR 18 0.16 3.24 11 61.11 7 38.89 0 0 0 0 0
BARGARH 67 0.13 3.01 62 92.54 5 7.46 0 0 0 0 0
BAUDH 45 0.40 3.34 36 80.00 9 20.00 0 0 0 0 0
BHADRAK 14 0.02 2.60 12 85.71 2 14.29 0 0 0 0 0
CUTTACK 63 0.02 8.22 48 76.19 14 22.22 1 1.59 0 0 0
DEBAGARH 9 0.14 2.12 7 77.78 2 22.22 0 0 0 0 0
DHENKANAL 43 0.03 6.00 29 67.44 12 2791 2 4.65 0 0 0
GAJAPATI 29 0.47 3.30 22 75.86 7 24.14 0 0 0 0 0
GANJAM 77 0.15 5.15 54 70.13 22 28.57 1 1.30 0 0 0
JAGATSINGHAPUR 10 0.25 3.30 9 90.00 1 10.00 0 0 0 0 0
JAJAPUR 25 0.16 7.02 18 72.00 5 20.00 2 8.00 0 0 0
JHARSUGUDA 14 0.10 2.00 14 100.00 0 0 0 0 0 0 0
KALAHANDI 35 0.20 2.02 34 97.14 1 2.86 0 0 0 0 0
KANDHAMAL 16 1.40 6.40 1 6.25 8 50.00 7 43.75 0 0 0
KENDRAPARA 16 0.10 2.73 14 87.50 2 12.50 0 0 0 0 0
KENDUJHAR 61 0.31 8.90 41 67.21 16 26.23 4 6.56 0 0 0
KHORDHA 64 0.12 6.58 44 68.75 17 26.56 3 4.69 0 0 0
KORAPUT 62 0.05 10.70 45 72.58 12 19.35 4 6.45 1 1.61 0 0
MALKANGIRI 21 0.20 1.80 21 100.00 0 0 0 0 0 0 0
MAYURBHANJ 72 0.31 9.83 39 54.17 30 41.67 3 4.17 0 0 0
NABARANGAPUR 26 0.02 1.30 26 100.00 0 0 0 0 0 0 0
NAYAGARH 38 0.07 3.74 31 81.58 7 18.42 0 0 0 0 0
NUAPADA 22 0.41 2.92 16 72.73 6 27.27 0 0 0 0 0
PURI 75 0.14 7.05 55 73.33 15 20.00 5 6.67 0 0 0
RAYAGADA 22 0.18 5.98 17 77.27 3 13.64 2 9.09 0 0 0
SAMBALPUR 71 0.10 6.80 52 73.24 17 23.94 2 2.82 0 0 0
SONAPUR 50 0.12 4.37 46 92.00 4 8.00 0 0 0 0 0
SUNDARGARH 80 0.04 10.10 52 65.00 22 27.50 5 6.25 1 1.25 0 0
Total 1277 0.02 10.70 943 73.84 285 | 2231 47 3.68 2 0.15 0 0
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7.1.3 DEPTH TO WATER LEVEL OF NOVEMBER 2019

A perusal of data and maps pertaining to November 2019 shows that the depth to water level ranges from 0.01 to
12.00 mbgl and in majority (42.23%) of NHS wells level was in the range of 0-2 m below ground level and 48.73% of
wells in 2-5 m below ground level. The district-wise depth to water level of November 2019 is shown in Table 7.3
and the depth to water level map has been shown in Plate-7.3.

Water level between 0-2 m

42.23% of the wells monitored in the state has water level in this range. The coastal districts like Jagatsinghapur
(92.31%), Kendrapara (76.19%), and Bhadrak (92.86%) have majority of wells with water level in this range. In most
of the command areas of the state like the Hirakud, Rusikulya, Mahanadi stage | & Il, Upper Kolab and Potteru the
water level is in this range.

Water level between 2-5 m

48.73% of the wells monitored showed water level in this range. Among the coastal district Balasore (45.83 %),
Cuttack (40.98%) Gajapati (50 %) and Puri(23.38 %) have 2 to 5 mbgl of water level. In the central and western
Odisha, Boudh (77.27%), Nuapada (82.35%), Mayurbhanj (59.72%), Balangir (72.22%), Anugul (61.02%), and
Kandhamal (56.25%) showed more than or equal to 50% of the wells in this range. All the districts of the state have
recorded in this range.

Water level between 5-10 m

Water level in this range was recorded in 8.71% of the wells in the state. About 18.64% of wells in Anugul,
Kandhamal (56.25%), Khordha (18.75%) Dhenkanal (11.36%), Jajour (17.24%), Koraput (22.22%), Rayagada
(17.65%) and Sundargarh (11.25%) district have showed water level of the wells in this range. They occur as isolated
patches in almost all the districts except Baleswar, Baudh, Bhadrak, Debagarh, Jagatsinghapur, Jharsuguda,
Kendrapara and Nuapada.

Water level between 10-20 m

Only 4 wells fall in this category. 1 in Anugul, 1 in Kandhamal and 2 in Koraput.

Water level more than 20m

None of the wells monitored during November 2019 showed water level in this range.In general the water level in the
state during November 2019 monitoring is found in the range of 0-2 m bgl especially in the coastal stretch and in
parts of the hilly terrain, whereas 2-5 m bgl water level is found in the coastal and hard rock terrain.
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DEPTH TO WATER LEVEL MAP NOVEMBER 2019
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DEPTH TO WATER LEVEL AND FREQUENCY DISTRIBUTION OF MONITORING WELLS - NOVEMBER- 2019

TABLE - 7.3
No. of Depth to Water No. / Percentage of Wells Showing Depth to Water Level (mbgl) in the Range of
District Wells Level (mbgl) <2 2-5 5-10 10 - 20 20 - 40 > 40
Analysed Min Max | No. % No. % No. % No. % No. %o No. %
ANUGUL 59 0.06 12.00 11 18.64 36 61.02 11 18.64 1 1.69 0 0
BALANGIR 72 0.73 5.90 17 23.61 52 72.22 3 4.17 0 0 0
BALESHWAR 24 0.50 3.90 13 54.17 11 45.83 0 0 0 0
BARGARH 62 0.80 5.40 18 29.03 41 66.13 3 4.84 0 0 0
BAUDH 44 0.50 4.63 10 22.73 34 77.27 0 0 0 0
BHADRAK 14 0.22 3.00 13 92.86 1 7.14 0 0 0 0
CUTTACK 61 0.20 5.18 35 57.38 25 40.98 1 1.64 0 0 0
DEBAGARH 9 1.18 3.13 4 44.44 5 55.56 0 0 0 0
DHENKANAL 44 0.78 6.23 14 31.82 25 56.82 5 11.36 0 0 0
GAJAPATI 30 0.20 5.85 14 46.67 15 50.00 1 3.33 0 0 0
GANJAM 78 0.05 5.33 40 51.28 37 47.44 1 1.28 0 0 0
JAGATSINGHAPUR 13 0.63 4.70 12 92.31 1 7.69 0 0 0 0
JAJAPUR 29 0.30 7.97 17 58.62 7 24.14 5 17.24 0 0 0
JHARSUGUDA 13 0.96 4.96 9 69.23 4 30.77 0 0 0 0
KALAHANDI 33 0.45 7.92 15 45.45 16 48.48 2 6.06 0 0 0
KANDHAMAL 16 0.75 11.26 1 6.25 5 31.25 9 56.25 1 6.25 0 0
KENDRAPARA 21 0.09 2.60 16 76.19 5 23.81 0 0 0 0
KENDUJHAR 59 0.65 7.74 19 32.20 34 57.63 6 10.17 0 0 0
KHORDHA 64 0.32 8.47 22 34.38 30 46.88 12 18.75 0 0 0
KORAPUT 54 0.15 11.10 11 20.37 29 53.70 12 22.22 2 3.70 0 0
MALKANGIRI 19 0.92 5.75 13 68.42 5 26.32 1 5.26 0 0 0
MAYURBHANJ 72 0.11 9.25 19 26.39 43 59.72 10 13.89 0 0 0
NABARANGAPUR 25 0.61 7.13 8 32.00 14 56.00 3 12.00 0 0 0
NAYAGARH 37 0.01 5.69 27 72.97 9 24.32 1 2.70 0 0 0
NUAPADA 17 1.31 4.53 3 17.65 14 82.35 0 0 0 0
PURI 77 0.05 7.69 53 68.83 18 23.38 6 7.79 0 0 0
RAYAGADA 17 0.20 5.71 10 58.82 4 23.53 3 17.65 0 0 0
SAMBALPUR 71 0.30 6.81 37 52.11 29 40.85 5 7.04 0 0 0
SONAPUR 48 0.95 5.09 15 31.25 32 66.67 1 2.08 0 0 0
SUNDARGARH 80 0.06 8.96 37 46.25 34 42.50 9 11.25 0 0 0
Total 1262 0.01 12.00 | 533 42.23 615 | 48.73 110 8.71 4 0.31 0 0
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7.1.4. DEPTH TO WATER LEVEL OF JANUARY 2020

A perusal of data and maps pertaining to January 2020 shows that the depth to water level ranges from 0.06 to 12.90
mbgl and in majority (58.96%) of NHS wells level was in the range of 2-5 m below ground level and 23.78% of wells
in 0-2 m below ground level. The district-wise depth to water level of January 2020 is shown in Table 7.4 and the
depth to water level map has been shown in Plate-7.4.

Water level between 0-2 m

23.78% of the wells monitored in the state has water level in this range. The coastal districts like Jagatsinghapur
(58.33%), Kendrapara (59.09%), and Bhadrak (84.62%) have majority of wells with water level in this range.. In most
of the command areas of the state like the Hirakud, Rusikulya, Mahanadi stage | & II, Upper Kolab and Potteru the
water level is in this range.

Water level between 2-5 m

58.96% of the monitored wells showed water level in this range. Among the coastal district Balasore (80%), Cuttack
(54.55%) Gajapati (60%) and Puri(41.77%) have 2 to 5 mbgl of water level. In the central and western Odisha,
Boudh (88.89%), Nuapada (59.09%), Mayurbhanj (63.33%), Balangir (70.67%), Anugul (69.49%), and Kalahandi
(87.50%) showed more than or equal to 50% of the wells in this range. All the districts of the state have recorded in
this range.

Water level between 5-10 m

Water level in this range was recorded in 16.65% of the wells in the state. About 20.34%of wells in Anugul,
Kandhamal (62.50%), Khordha (40.63%) Dhenkanal (31.82%), Debagarh (22.22%), Koraput (37.29%), Rayagada
(22.22%) and Nabarangapur (32%) district have showed water level of the wells in this range. They occur as isolated
patches in almost all the districts except Baleswar and Kendrapara.

Water level between 10-20 m
Only 8 wells fall in this category. 1 in Anugul, 1 in Kandhamal, 1 in Khordha, 2 in Koraput, 1 in Mayurbhanj and 2 in
Sundargarh.

Water level more than 20m

None of the wells monitored during January 2020 showed water level in this range.

In general the water level in the state during January 2020 monitoring is found in the range of 0-2 m bgl especially in
the coastal stretch and in parts of the hilly terrain, whereas 2-5 m bgl water level is found in the coastal and hard rock
terrain.
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DEPTH TO WATER LEVEL AND FREQUENCY DISTRIBUTION OF MONITORING WELLS - JANUARY- 2020

TABLE - 7.4
No. of Depth to No. / Percentage of Wells Showing Depth to Water Table (mbgl) in the Range of
District Wells W‘tﬁ)gwl <2 2-5 5-10 10 - 20 20 - 40 > 40
analysed Min | Max | No. | % No. | % No. | % No. | % No. | % No. | %
ANUGUL 59 0.11 | 11.85 5 8.47 41 69.49 12 20.34 1 1.69 0 0
BALANGIR 75 0.72 | 6.79 15 20.00 53 70.67 7 9.33 0 0 0
BALESHWAR 25 1.00 | 4.54 5 20.00 20 80.00 0 0 0 0
BARGARH 64 0.33 | 6.56 19 29.69 40 62.50 5 7.81 0 0 0
BAUDH 45 1.17 | 5.80 3 6.67 40 88.89 2 4.44 0 0 0
BHADRAK 13 0.72 | 5.30 11 84.62 1 7.69 1 7.69 0 0 0
CUTTACK 66 0.30 | 6.03 27 4091 36 54.55 3 4.55 0 0 0
DEBAGARH 9 2.09 6.48 0 7 77.78 2 22.22 0 0 0
DHENKANAL 44 0.87 | 7.65 6 13.64 24 54.55 14 31.82 0 0 0
GAJAPATI 35 0.13 | 8.45 10 28.57 21 60.00 4 11.43 0 0 0
GANJAM 82 0.10 | 7.22 32 39.02 44 53.66 6 7.32 0 0 0
JAGATSINGHAPUR 12 1.02 | 5.25 7 58.33 4 33.33 1 8.33 0 0 0
JAJAPUR 31 0.48 | 8.50 16 51.61 10 32.26 5 16.13 0 0 0
JHARSUGUDA 15 1.35| 5.15 4 26.67 10 66.67 1 6.67 0 0 0
KALAHANDI 32 0.20 | 9.14 2 6.25 28 87.50 2 6.25 0 0 0
KANDHAMAL 24 2.05| 11.60 0 8 33.33 15 62.50 1 4.17 0 0
KENDRAPARA 22 0.20 | 3.16 13 59.09 9 4091 0 0 0 0
KENDUJHAR 65 1.39 | 8.64 1 1.54 53 81.54 11 16.92 0 0 0
KHORDHA 64 0.40 | 10.59 13 20.31 24 37.50 26 40.63 1 1.56 0 0
KORAPUT 59 0.15 | 11.72 4 6.78 31 52.54 22 37.29 2 3.39 0 0
MALKANGIRI 18 1.33 | 5.07 3 16.67 14 77.78 1 5.56 0 0 0
MAYURBHAN]J 90 0.21 | 12.90 6 6.67 57 63.33 26 28.89 1 1.11 0 0
NABARANGAPUR 25 2.32 | 8.19 0 17 68.00 8 32.00 0 0 0
NAYAGARH 38 0.06 | 6.33 13 34.21 21 55.26 4 10.53 0 0 0
NUAPADA 22 140 | 6.99 6 27.27 13 59.09 3 13.64 0 0 0
PURI 79 0.10 8.44 37 46.84 33 41.77 9 11.39 0 0 0
RAYAGADA 18 1.24 | 7.18 9 50.00 5 27.78 4 22.22 0 0 0
SAMBALPUR 74 0.20 | 10.00 17 22.97 47 63.51 10 13.51 0 0 0
SONAPUR 49 0.50 | 6.45 15 30.61 28 57.14 6 12.24 0 0 0
SUNDARGARH 79 0.17 | 10.30 18 22.78 47 59.49 12 15.19 2 2.53 0 0
Total 1333 0.06 | 12.90 | 317 23.78 786 58.96 222 16.65 8 0.60 0 0
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