Govermnment of India

CENTRAL GROUND WATER BOARD
Ministry of Water Resources

GROUND WATER YEAR BOOK
2014 - 2015

DTWL ( APRIL 2014 )

LEGEND

Water level

contour in mbgl
I 0.2
s R
= s.4p
N 1030

[ 50 | DD
||,-_¢- I..q.- it il & g
South Eastemn Region
Bhubaneswar

September- 2015




Govermnment of India

CENTRAL GROUND WATER BOARD
Ministry of Water Resources

GROUND WATER YEAR BOOK
2014 - 2015

DTWL ( APRIL 2014 )

LEGEND

Water level

contour in mbgl
I 0.2
s R
= s.4p
N 1030

[ 50 | DD
||,-_¢- I..q.- it il & g
South Eastemn Region
Bhubaneswar

September- 2015




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 Orissa
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 1659 National Hydrograph Network Stations
(NHNS) (open / dug wells) and 98 purpose built piezometres under Hydrology Project in
the state of Orissa. 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 Orissa for the year
2014 (April) - 2015 (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 Shri P. K.
Mohapatra, Scientist ‘D’, Smt. Sandhya Mohapatra Scientist-C, Smt. Khusboo
Kumari, Scientist-B, Shri. B.B. Sahoo, Scientist-C (Chem), and Shri. B.N. Dehury,
Asst. (Chem). The maps included in the reports have been computer generated by
them using sophisticated GIS software like Mapinfo Professional and dedicated
software GEMS. Officers of the Region have collected the monitoring data presented in
the reports. Their efforts are also thankfully acknowledged.

Bhubaneswar (D.P. PATI)
REGIONAL DIRECTOR



EXECUTIVE SUMMARY

The State of Orissa spreading over an area of 1,55,707 sq. Km is bounded between
North latitude 17°49’ to 22°34’ and East longitude 81°24’ to 87°29'. 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 1502.5mm. Nearly 86% of the annual
rainfall is contributed by the southwest monsoon. From the departure data it is
discerned that from 1980 to 2014, negative departures is seen in most of the years.
During 2006 there was more rainfall than the normal in all most all the districts.

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 1659 Hydrograph Network Stations have so far been established
and are being monitored in the state. Besides this 98 piezometers have been
constructed under World Bank aided Hydrology Project and are being monitored
manually.

During April 2014, the water level (meter below ground level) in the state varies from
minimum of 0.37 magl in Balangir district to a maximum of 13.6 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 2014, the depth to water level ranges from 0.05 to 7.90 mbgl and in
majority (68.3%) of NHS wells level was in the range of 0-2 m below ground level
and 28.5% of wells in 2-5 m below ground level.

During November 2014, the depth to water level ranges from 0.14 to 11.5 mbgl and
in majority (50%) of NHS wells level was in the range of 2-5 m below ground level
and 42% of wells in 0-2 m below ground level. . In general the water level in the state
during November 2014 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 2015, that the depth to water level in majority (66.34%) of NHS wells
was level in the range of 2-5 m below ground level and 18 % of wells in 5-10 m below
ground level. In general the water level in the state during January 2015 monitoring is
found in the range of 2-5 m bgl especially in the coastal stretch and in parts of the



hilly terrain, whereas 0-2 m bgl water level is found in the coastal and command
areas in the state.

The comparison of April 2014 water level with that of the decadal mean of the
corresponding period shows that 11.9%, 1.2% and 0% of the total NHS wells
recorded rise in water level in the range of 0-2, 2-4 and more than 4m respectively.
Similarly, 60%, 24% and 2.9% recorded fall in water level in the range of 0-2, 2-4 and
more than 4m respectively.

The comparison of August 2014 water level with that of the decadal mean of the
corresponding period shows that 94.93%, 34.2% and 3.6% of the total NHS wells
recorded rise in water level in the range of 0-2, 2-4 and more than 4m respectively.
Similarly, 5.0%, 0.1% and 0.0% recorded fall in water level in the range of 0-2, 2-4
and more than 4m respectively.

The comparison of November 2014 water level with that of the decadal mean of the
corresponding period shows that 68.3%, 11.6% and 1.5 % of the total NHS wells
recorded rise in water level in the range of 0-2, 2-4 and more than 4m respectively.
Similarly, 18%, 8 % and 0.7% recorded fall in water level in the range of 0-2, 2-4 and
more than 4m respectively.

The comparison of January 2015 water level with that of the decadal mean of the
corresponding period shows that 30 %, 1.8% and 0.2 % of the total NHS wells
recorded rise in water level in the range of 0-2, 2-4 and more than 4m respectively.
Similarly, 63.9%, 3.8% and 0.3% recorded fall in water level in the range of 0-2, 2-4
and more than 4m respectively.

The comparison of April 2014 water level with that of the same period of the previous
year shows that 54.6%, 7.4% and 3.4% of the total NHS wells recorded rise in water
level in the range of 0-2, 2-4 and more than 4m respectively. Similarly, 30.5%, 1.7%,
0.3% recorded fall in water level in the range of 0-2, 2-4 and more than 4m
respectively.

The comparison of August 2014 water level with that of the same period of the
previous year shows 62.1%, 12.1%, 0.6% of the total NHS wells recorded rise in
water level in the range of 0-2, 2-4 and more than 4m respectively. Similarly, 22.8%,
0.7% recorded fall in water level in the range of 0-2, 2-4 respectively and
0.1%recorded more than 4m.



The comparison of November 2014 water level with that of the same period of the
previous year shows that 25.7%, 2.1%, 0.2%of the total NHS wells recorded rise in
water level in the range of 0-2, 2-4 and more than 4m respectively. Similarly, 66.5%,
3.6%, 0.1%recorded fall in water level in the range of 0-2, 2-4 and more than 4m
respectively.

The comparison of January 2015 water level with that of the same period of the
previous year shows that 25.4%, 0.6%, 0.2%of the total NHS wells recorded rise in
water level in the range of 0-2, 2-4 and more than 4m respectively. Similarly, 69.2%,
2.7%, 0.1% recorded fall in water level in the range of 0-2, 2-4 and more than 4m
respectively.

A comparison of August 2014 water level with that of April 2014 shows that 24.5%,
45.3%, 28.7 % 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 1.3% , 0.1% and 0% recorded fall
in water level in the range of 0-2, 2-4 and more than 4m respectively.

A comparison of November 2014 water level with that of April 2014 shows that 39%,
44.5%, 11.6 %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 4.6%, 0% and 0% recorded fall in
water level in the range of 0-2, 2-4 and more than 4m respectively.

A comparison of January 2015 water level with that of April 2014 shows that 67.6%,
19%, 2.0%o0f the total NHS wells recorded rise in water level in the range of 0-2, 2-4
and more than 4m respectively. Similarly 9.5%, 0.9% and 0.2% 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 NaHCOj3; type with some isolated patches of NaCl and Ca-Mg-
HCO; 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. In the coastal districts the Electrical
Conductivity concentration ranges from 20 to 8820 u S/cm.
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1.0 INTRODUCTION

The State of Orissa with a geographical area of 1,55,707 sqg. km is bounded between North latitudes 17° 49" and
220 34" and East longitudes 81° 24' and 870 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 1659 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 regime. In selecting hydrograph stations due consideration has been given
to the hydrogeological, hydrochemical aspects and their location in river Basin/ Sub basin/ Water shed etc.

To strengthen the water level monitoring network and to avoid the possibility of dug wells used as NHS being
filed 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.

2.0 PHYSIOGRAPHIC FEATURES

The State presents varied and picturesque landforms. The Southern and Central parts of the State in Rayagada,
Kalahandi, Phulbani 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,
(iii) 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 Phulbani (Khandamal) and Western part of Puri districts.
The altitude of this tract lies between 150 to 300 m above mean sea level (amsl).



Plate-2.1
ORISSA .,
PHYSIOGRAPHY - N wtper

LEGEND

[ 1 RIVER BASINS
- RIVERS | LAKES | WATER BODIES
SR RIVER ALLUVIUM

ELEVATION IN METRES ABOVE MSL
S 0-50
[ s0-150
I 150 - 300
300 - 600
[ 600 - 1200




Southwestern hilly region lies to the south and southwest of Mahanadi valley region stretching through Phulbani,
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).

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 salient
features of the major river basins are given in table 3.1. The major rivers are shown in Plate 2.1.

TABLE 3.1
River Drainage Area Annual Flow
In Sq.Km In Mm3
Mahanadi 65,579 51,061
Brahmani 22,248 18,311
Baitarani 12,789 5,452
Subarnarekha 2,123 7,941
Budhabalang 4,847 637
Rusikulya 7,753 1,762
Vamsadhara 8,015 3,460
Nagavali 3,746 2,430
Indravati 7,512 2,800
Kolab 7,639 2,615
Machkund 1,478 4,044

4.0 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.
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RAINFALL DATA OF IMD FOR LAST 10 YEARS (IMD DATA) Table- 4.1

YEARS 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
DISTRICT

ANGUL 1783.4 | 1380.2 | 1235.1 1547.8 | 13426 | 983.1 13226 | 1385.5 | 1684.6 | 990.3
BALASORE 2105 | 1764.8 | 2228.3 | 17954 | 1486.9 | 1412.7 | 15359 | 1129.6 | 2189.9 | 1706.6
BARAGARH 1358.6 | 1375.6 | 1428.6 | 1153.8 | 12953 | 1471 | 10224 | 16126
BHADRAK - - 1404.4 | 16815 | 1756.8 | 1247.4 | 13951 | 1041.3 | 1576.3 | 738.6
BOLANGIR 113.99 | 16156.7 | 1245.2 1790 1306.9 | 1219.1 | 12084 | 1129.9 | 1307.3 | 1463.7
BOUDH 1478.7 | 16831 | 1387.8 | 15175 | 1646.3 | 10914 | 1131.2 | 12456 | 988.3 | 391.3
CUTTACK 1974 | 1864.1 1911 1889.7 | 9785 | 1557.7 | 1465.9 | 1803.8 | 1658.6 | 1718.7
DEOGARH 12171 | 1117 1461.5 | 1286.7 | 14948 | 951.8 | 1303.2 | 1349.1 | 1440.8 | 383.7
DHENKANAL 1852.7 | 1571.6 1290 13474 | 1876.3 | 2956.2 | 15456 | 1524.5| 1620 | 877.0
GAJAPATI 1325.4 | 1584.4 1361 1280.8 | 1103.6 | 14735 | 12266 | 1180.5 | 1696.4 | 1117.1
GANJAM 13421 | 14975 | 12846 | 11747 | 12637 | 15574 | 9369 | 1301.3 | 1821.3 | 2359.5
JAGATSINGHPUR | 18354 | 1871.3| 1766.3 | 2004.3 | 17014 | 1488.9 | 1113.8 | 1137.8 | 1280 | 9122
JAJPUR 1531.9 | 1804.8 | 17585 | 1688.6 | 1673.1 | 1282.7 1683 | 1185.7 | 1690.9 | 1264.3
JHARSUGUDA 1429.2 | 1333.7 | 1524.9 1772 1104.8 | 1068.6 | 1287.1 | 1770.5 | 1283.8 | 554.0
KALAHANDI 1150.4 | 2042.6 | 17523 | 1816.7 | 7385 | 1450.1 | 12324 | 1295.3 | 1577.7 | 1693.7
KENDRAPARA - 1411 1532.5 | 1630.9 | 1700.8 | 11789 | 1576.1 | 1115.7 | 1656 | 1028.6
KEONJHAR 2128.5 | 1609.5 | 1920.4 1761 1676.7 | 1196.6 | 1634.6 | 1377.7 | 1694.9 | 1366.3
KHURDA 1264.4 | 1647.1 | 14882 | 1557.2 1347 1279.7 | 20714 | 1216.7 | 1730.4 | 1063.9
KORAPUT 1781.8 | 3035.4 | 2351.1 17905 | 1516.1 | 1645.7 | 1005.5 | 1565.3 | 1640.6 | 1892.7
MALKANGIRI 1474.2 | 2236.6 | 1779.6 1124 13169 | 19128 | 8741 |2056.5| 1751.9 | 8513
MAYURBHANJ 1907.6 | 1831.6 | 2026.4 1798 954 10234 | 1607.3 | 1352.3 | 2273.9 | 3154.8
NAWAPARA 1056.5 | 1712.9 | 1270.8 | 1180.9 | 14259 | 9014 | 11412 | 9356 | 1446.4 | 602.2
NAWARANGPUR - 2385.6 | 2546.9 2062 1311.6 | 2305.7 | 1395.5 | 1697.2 | 1974.8 | 1554.5
NAYAGARH 17204 | 1535.3 | 1530.9 | 1805.2 | 14782 | 1726.7 | 1197.5 | 1754.1 | 2029.4 | 889.3
PHULBANI 1762.2 | 2546.7 1810 1778.1 | 1636.9 - - - 1704.3 | 1488.3
PURI 1470 | 2011.8 | 1453.7 | 1498.6 | 1550.3 1576 1054 | 1275.1 | 1540.6 | 1324.8
RAYAGADA 1232.3 | 1833.1 | 1418.8 1291 1246.8 | 14519 | 9135 | 1227.8 | 1459.5 | 1313.6
SAMBALPUR 1563 | 1571.4 | 15811 1620.6 | 11956 | 8874 | 14732 | 1964.7 | 1410.7 | 12834
SUNDARGARH 1309.5 | 13149 | 1651.8 | 15727 | 11491 | 9705 | 1620.3 | 1518.2 | 1504.2 | 908.7
SUVARNAPUR 1299.5 | 2125.7 | 14943 | 15653 | 1698.4 | 933.1 894.7 | 1438.3 | 1312.5 | 1800.3




RAINFALL IN ODISHA Table :- 4.2

vear | pammat ACTIVE D AT O o ORMAL NATURAL
RAINFALL (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
Flood and

1991 1502.5 1465.7 -36.8 -2.45 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




There are 15 rain gauge stations maintained by IMD in the State. The normal average rainfall of the state is
1482.2 mm . 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 Phulbani, 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 nine years (2005-2014) 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 2014. 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.

4.1 TEMPERATURE

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.

5.0 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 hydrogeology of the state has been depicted in Plate 5.1.

Area with Precambrian Consolidated Formations -
Sundergarh, Keonjhar, Mayurbhanj, Subarnapur, Bolangir, Phulbani, 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, Phulbani 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.

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.



Plate :- 5.1
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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.

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 - 20t to 301 of the month Represents water level situation in Pre-monsoon period

August - 20t to 30t 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.

11



National Hydrograph Stations Monitored During

Table — 6.1

2014-2015
. April - August - | November - | January —
SLNO Districts 5014 2014 2014 2015
T | anusuL 57 57 57 57
2 BALANGIR 68 72 80 87
3 BALESHWAR 35 35 35 36
4 BARGARH 66 71 73 74
5 BAUDH 50 55 57 60
6 BHADRAK 27 27 27 27
7 CUTTACK 90 94 96 96
8 DEBAGARH 10 10 10 10
9 DHENKANAL 45 45 45 45
10 GAJAPATI 32 32 32 38
1 GANJAM 104 104 104 106
12 JAGATSINGHA 22 22 22 22
13 JAJAPUR 49 49 49 55
14 JHARSUGUDA 14 15 15 15
15 KALAHANDI 49 49 49 49
16 KANDHAMAL 29 29 29 29
17 KENDRAPARA 27 29 29 29
18 KENDUJHAR 95 95 95 95
19 KHORDHA 84 84 84 85
20 KORAPUT 56 62 62 64
21 MALKANGIRI 34 38 38 42
22 MAYURBHANJ 89 89 89 89
23 NABARANGAPUR 27 28 28 31
24 NAYAGARH 37 42 46 51
25 NUAPADA 27 28 28 28
26 PURI 94 100 100 100
27 RAYAGADA 22 23 23 23
28 SAMBALPUR 69 71 74 75
29 | SONAPUR 40 41 44 44
30 SUNDARGARH 92 94 95 97
30 | TOTAL 1540 1590 1615 1659
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6.1 DISTRIBUTION OF NATIONAL HYDROGRAPH STATIONS

A total number of 1659 Hydrograph Network Stations have so far been established and are being monitored in
the state. Out of 1659 network hydrograph stations, open/dug wells are 1561 in numbers and 98 are
Piezometers in hard rock and coastal tract (including piezoemters under Hydrology Project) and are being
monitored manually. The district wise, basin wise and command area wise distribution of NHS wells is furnished
in Table 6.1, 6.2 and 6.3 respectively. Locations of hydrograph network stations are shown in Plate-6.1 and the
general details of hydrograph network stations are given in  Annexure-1. Locations of piezometers constructed

under Hydrology Project have been given in Plate 6.2 and provided in Annexure — 2

Table - 6.2
BASINWISE DISTRIBUTION OF NHS WELLS
SL.NO BASIN/SUB-BASIN NO. OF NHS

1. BAITARANI 132
2. BRAHMANI 163
3. BURHABALANG 83
4. GODAVARI 113
5. MAHANADI 803
6. NAGAVALLI 43
7. RUSHIKULYA 145
8. SUBARNAREKHA 92
9. VAMSADHARA 85
10. TOTAL 1659

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 6.3 show the periods of recharge and discharge.
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LOCATION OF NATIONAL HYDROGRAPH STATIONS IN ORISSA

Flate - 6.1
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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.

Table -6.3

DISTRIBUTION OF NHS IN IRRIGATION COMMAND AREAS

SIN Command Area Districts falling in the Irrigated Area No. of
o Command Area in Sq. Km. NHS
1 Hirakud Sambalpur, Bargarh, 1570 92
Suvarnapur, Bolangir
2 Delta Stage-I Cuttack, Jagatsinghpur 3363 83
3 Delta Stage-Il Kendrapara, Puri,
Khurda X
5 Rushikulya System Ganjam 612 23
6 Salandi Bhadrak, Jajpur 457 17
7 Baitarani Balasore 307 7
8 Potteru Koraput 610 23
9 Upper Kolab Koraput 445 25
10 Upper Indravati Koraput 1090 1
1 Ong Bolangir 247 12
12 Lower Suktel Bolangir 375 24
13 Subarnarekha Mayurbhan; 1007 29
14 Rengali Dhenkanal, Keonjhar, 2611 93
Angul
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6.21  HYDROGRAPH ANALYSIS
Long Term Water Level Trend Analysis

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

6.2.2 WATER LEVEL ANALYSIS

i) General range of water level fluctuation as compared with previous measurement.

i) Water level data of specific period as compared with corresponding water level data of previous
year.

i) Comparison of water level data with the mean water level data of the preceding decade.

iv) Comparison of water level data of different measurements with pre-monsoon (April) data.

7.0 BEHAVIOUR OF WATER LEVEL DURING 2014 - 2015

During 2014-2015 the existing 1659 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.

Depth to water level for each measurement

Water level fluctuation in comparison to decade average.

Comparison of water levels to Pre-monsoon water levels.

B w -

Water level fluctuation in comparison to corresponding period of previous year.

7.1 DEPTH TO WATER LEVEL

7.1.1 DEPTH TO WATER LEVEL OF APRIL 2014
During April 2014, the water level (meter below ground level) in the state varies from minimum of 0.37 magl in
Balangir district to a maximum of 13.6 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 7.9 % of the NHS wells recorded water level in this range during April 2014. This range generally appear as
small and isolated patches. Also this range is seen in isolated patches in Canal command areas of Bargarh,

Sonapur, Nayagarh, Koraput, Kalahandi and Sambalpur districts with maximum 40% of wells in Bargarh district.
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Plate-6.3
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DEPTH TO WATER LEVEL MAP OF ODISHA ( APRIL 2014 ) Plate-7.1
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Districtwise Well Frequency Distribution for Different Ranges of Depth to Water Level - APRIL 2014  Table:- 7.1
Number Depth to Number and percentage of wells showing
DISTRICT of well | Water level
(m bgl) >2m 2-5m 5-10 m 10-20m | 20—40m >40 m
analysed ygin [Max | No | % | No | % | No [ % | No [ % |[No| % | No | %
ANUGUL 55 25 [11.8] 0 16 [ 291 | 37 [ 673 ] 2 |36 0 0
BALANGIR 57 037 | 872 | 1 1.8 | 39 | 684 | 17 [ 298| 0 0 0
BALESHWAR 31 259 | 83 | 0 4 | 129 | 27 [871] 0 0 0
BARGARH 65 06 [ 901 | 26 | 40 | 16 | 246 | 23 [ 354 | 0 0 0
BAUDH 49 1.5 | 758 [ 1 2 28 | 571 | 20 | 408 | 0 0 0
BHADRAK 22 392 739 | 0 7 [ 318] 15 | 682 0 0 0
CUTTACK 85 072 | 82 | 12 | 14 | 59 | 69.4 | 14 [ 165 | 0 0 0
DEBAGARH 9 1.85 | 6.85 | 1 11 3 33| 5 |556]| 0 0 0
DHENKANAL 42 214 (982 | 0 15 [ 357 | 27 | 643 | 0 0 0
GAJAPATI 25 238 | 9 0 11 [ 44 | 14 | 56 0 0 0
GANJAM 89 122 | 9.28 | 9 10 | 52 | 584 | 28 | 315 0 0 0
JAGATSINGHA 22 225 585 | 0 21 | 955 | A 4.5 0 0 0
JAJAPUR 43 252 781 ] 0 8 | 186 | 35 814 | 0 0 0
JHARSUGUDA 12 115 | 7.95 | 1 83 | 3 25 8 [667 ] 0 0 0
KALAHAND 42 142 | 98 | 3 71 | 19 [ 452 | 20 | 476 | O 0 0
KANDHAMAL 0 0 0 0 0 0 0 0 0 0 0 0
KENDRAPARA 27 2 5.3 1 37 | 25 | 926 | 1 3.7 0 0 0
KENDUJHAR 83 382 [ 11.8] 0 18 | 217 | 64 | 771 | 1 [12] 0 0
KHORDHA 80 05 | 123 | 8 10 | 34 | 425 | 33 | 413 | 5 [63] 0 0
KORAPUT 53 11 [ 136 | 6 11 16 | 302 | 27 | 509 | 4 | 75| 0 0
MALKANGIRI 17 23 | 755] 0 11 [ 647 | 6 |353] 0 0 0
MAYURBHANJ 75 398 [ 141 ] 0 15 | 20 | 55 | 733 | 5 |67 ] 0 0
NABARANGAPU 22 1 10 1 45 | 5 | 227 | 16 | 727 | 0 0 0
NAYAGARH 34 091 | 765 | 1 29 | 24 | 706 | 9 [ 265 | 0 0 0
NUAPADA 20 1 | 725 1 5 11 | 55 8 40 0 0 0
PURI 87 1.13 | 11 13 14 | 65 | 747 | 8 | 9.2 1 [11]0 0
RAYAGADA 20 215 | 122 0 14 | 70 5 25 1 5 [0 0
SAMBALPUR 64 051 | 109 | 7 10 | 21 | 328 | 35 | 547 | 1 |16 ]| 0 0
SONAPUR 38 045 [ 793 | 9 |23 14 136.8|15 |39.5]| o 0 0
SUNDARGARH 80 07 [ 123 ]| 6 75 | 36 | 45 | 32 | 40 6 | 75] 0 0
TOTAL 1348 107 | 7.9 | 610 | 453 | 605 | 449 | 26 [ 19| 0O 0 00
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Water level between 2-5m

45.3% of the total NHS wells recorded water level in this range during April 2014. The coastal districts of the
state has the maximum number of wells showing this range of water level i.e., Puri (74.7%), Cuttack (69.4%),
Ganjam (58.4%) Kendrapara (92.6%), and Jagatsinghpur (95.5%). The major command areas of the state like
Hirakud, Mahanadi, delta stage | & II, Baitarani, Salandi and Anandpur have shown water level in this range.

Water level between 5-10 m

44.9% of the NHS wells have shown water level in this range of 510 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 2014. 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 Baleswar (87.1%), Jajpur (81.4%), Bhadrak (68.2%), Dhenkanal (64.3%),
Jharsuguda (66.7%) and minimum in Jagatsingpur (4.5%) district. Partially all the district of Orissa show this
category.

Water level between 10-20 m

1.9% of the wells of the state fall in this category. It is mostly in the hilly districts like Mayurbhanj
(6.7%), Sundargarh (7.5%), Anugul (3.6%), Khorda(6.3%), Rayagada (5.3%), and Keonjhar (1.2%).

Water level more than 20m

No well have shown more than 20m of water level during April 2014.
In general, it can be said that during the month of April 2014, 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.

7.1.2DEPTH TO WATER LEVEL OF AUGUST 2014

A perusal of data and maps pertaining to August 2014 shows that the depth to water level ranges from 0.05 to
7.90 mbgl and in majority (68.3%) of NHS wells level was in the range of 0-2 m below ground level and 28.5% of
wells in 2-5 m below ground level. The district-wise depth to water level of August 2014 is shown in Table 7.2

and the depth to water level map has been shown in Plate-7.2.
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DEPTH TO WATER LEVEL MAP OF ODISHA ( AUGUST 2014 )
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Table:- 7.2

Districtwise Well Frequency Distribution for Different Ranges of Depth to Water Level - AUGUST 2014
Number w[:g: l|1etvoe| Number and percentage of wells showing
of well (m bgl) >2m 2-5m 5-10 m 10-20m | 20—-40m >40 m

DISTRICT analysed | Min | Max | No % No % No % No % | No % No %
ANUGUL 49 0.13 | 7.72 29 59 18 | 36.7 2 41 0 0 0
BALANGIR 61 012 | 54 34 55 25 41 2 3.3 0 0 0
BALESHWAR 33 0.21 5.2 12 36 20 | 60.6 1 3 0 0 0
BARGARH 69 0.33 | 3.94 | 62 89 7 10.1 0 0 0 0
BAUDH 52 0.05 | 5.38 42 80 9 17.3 1 1.9 0 0 0
BHADRAK 22 0.34 | 3.2 13 59 9 40.9 0 0 0 0
CUTTACK 92 0 5.35 82 89 9 9.8 1 1.1 0 0 0
DEBAGARH 10 0.95 | 2.85 8 80 2 20 0 0 0 0
DHENKANAL 40 0.12 | 65 25 62 12 30 3 7.5 0 0 0
GAJAPATI 24 0.2 | 5.45 17 70 6 25 1 4.2 0 0 0
GANJAM 87 0.1 71 71 81 13 14.9 3 3.4 0 0 0
JAGATSINGHA 22 0.7 2 22 100 0 0 0 0 0
JAJAPUR 44 0.62 | 3.53 13 29 31 70.5 0 0 0 0
JHARSUGUDA 15 0.55 | 3.65 10 66 5 33.3 0 0 0 0
KALAHANDI 43 0.3 6.2 27 62 15 | 34.9 1 2.3 0 0 0

KANDHAMAL 0

KENDRAPARA 29 0.4 2 29 100 0 0 0 0 0
KENDUJHAR 87 0.92 4 40 46 47 54 0 0 0 0
KHORDHA 80 0.05 | 5.65 | 51 63 27 | 33.8 2 2.5 0 0 0
KORAPUT 58 0.1 12.3 29 50 19 | 32.8 9 15.5 1 1.7 0 0
MALKANGIRI 23 0.4 1.4 23 100 0 0 0 0 0
MAYURBHANJ 84 0.58 | 7.36 47 56 35 | 41.7 2 24 0 0 0
NABARANGAPU 25 035 | 29 17 68 8 32 0 0 0 0
NAYAGARH 39 0.01 3.8 32 82 7 17.9 0 0 0 0
NUAPADA 23 045 | 4.6 17 73 6 26.1 0 0 0 0
PURI 90 0.21 | 6.82 68 75 19 | 21.1 3 3.3 0 0 0
RAYAGADA 21 06 | 7.85 13 61 5 23.8 3 14.3 0 0 0
SAMBALPUR 70 0.15 | 5.15 54 77 15 |1 214 1 1.4 0 0 0
SONAPUR 41 0 3.75 38 92 3 7.3 0 0 0 0
SUNDARGARH 84 025 | 7.9 44 52 32 | 38.1 8 9.5 0 0 0

TOTAL 1417 969 68 404 | 28.5 | 43 3 1 0.1 0 0 0 0
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Water level between 0-2 m

68.3% of the wells monitored in the state has water level in this range. The districts like Jagatsinghpur (100%),
Kendrapara (100%), Malkalgiri (100%) andSonapur (92%) 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

28.5 % of the wells monitored showed water level in this range. Among the coastal district Bhadrak (40.9 %),
Jajpur (70.5%), Baleswar(60.6%)and parts of Puri, Ganjam and Gajapati had 2 to 5 mbgl of water level. In the
central and western Odisha, Nawapara (26.1%), Balangir (41.0%), Anugul (36.7%), Mayurbhanj (41.7%) and
Sundargarh (38.1%) showed water level in this range. All the districts of the state have recorded in this range
expect Jagatsingpur, Kendrapara 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 3.0% of the wells in the state. 15.5 %of wells in Koraput and 14.3% in
Rayagada district showed water level more than 10% 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 a negligible 1 well fall in this category and both are from Koraput district.

Water level greater than 20 m

None of the wells monitored during August 2014 showed water level in this range.

In general the water level in the state during August 2014 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.

7.1.3DEPTH TO WATER LEVEL OF NOVEMBER 2014

A perusal of data and maps pertaining to November 2014 shows that the depth to water level ranges from 0.14 to
11.5 mbgl and in majority (50%) of NHS wells level was in the range of 2-5 m below ground level and 42% of
wells in 0-2 m below ground level. The district-wise depth to water level of November 2014 is shown in Table7.3

and the depth to water level map has been shown in Plate-7.3.
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DEPTH TO WATER LEVEL MAP OF ODISHA ( NOVEMBER 2014 ) PLATE-7.3
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Table:- 7.3
Districtwise Well Frequency Distribution for Different Ranges of Depth to Water Level - NOVEMBER 2014

Depth to No. and percentage of wells showing depth to water level (mbgl) in the range of
Number |y ater level
DISTRICT of well (mbgl) <2 2-5 5-10 10-20 20-40 > 40
analysed -
Min Max No. % No. % No. % No. % No. % No. %
ANUGUL 52 1.06 | 9.15 11 21 32 61.5 9 17.3 0 0 0
BALANGIR 64 1.03 5.4 21 32 42 65.6 1 1.6 0 0 0
BALESHWAR 32 0.83 | 4.93 10 31 22 68.8 0 0 0 0
BARGARH 70 0.72 | 712 32 45 32 45.7 6 8.6 0 0 0
BAUDH 55 0.6 5.84 31 56 23 41.8 1 1.8 0 0 0
BHADRAK 21 0.28 | 3.03 11 52 10 47.6 0 0 0 0
CUTTACK 91 0.39 | 544 70 76 18 19.8 3 3.3 0 0 0
DEBAGARH 10 1.25 | 6.55 2 20 7 70 1 10 0 0 0
DHENKANAL 43 0.62 | 7.38 13 30 21 48.8 9 20.9 0 0 0
GAJAPATI 25 0.14 | 5.35 18 72 6 24 1 4 0 0 0
GANJAM 86 0.27 | 6.18 61 70 23 26.7 2 2.3 0 0 0
JAGATSINGHA 21 0.9 2.5 19 90 2 9.5 0 0 0 0
JAJAPUR 44 0.61 3.43 21 47 23 52.3 0 0 0 0
JHARSUGUDA 15 1.2 5.35 4 26 10 66.7 1 6.7 0 0 0
KALAHANDI 43 0.8 7.8 13 30 27 62.8 3 7 0 0 0
KENDRAPARA 27 0.9 2.35 25 92 2 7.4 0 0 0 0
KENDUJHAR 90 0.53 | 5.82 9 10 79 87.8 2 2.2 0 0 0
KHORDHA 77 0.2 8.7 35 45 33 42.9 9 11.7 0 0 0
KORAPUT 53 0.25 | 11.5 14 26 25 47.2 12 22.6 2 3.8 0 0
MALKANGIRI 18 1 3.9 12 66 6 33.3 0 0 0 0
MAYURBHANJ 83 1.8 9.19 4 4.8 73 88 6 7.2 0 0 0
NABARANGAPU 24 0.5 5.4 10 41 12 50 2 8.3 0 0 0
NAYAGARH 42 0.16 | 4.79 21 50 21 50 0 0 0 0
NUAPADA 23 0.82 5.4 7 30 13 56.5 3 13 0 0 0
PURI 92 0.29 | 6.83 56 60 33 35.9 3 3.3 0 0 0
RAYAGADA 19 0.8 9.3 10 52 6 31.6 3 15.8 0 0 0
SAMBALPUR 72 0.55 8.8 20 27 46 63.9 6 8.3 0 0 0
SONAPUR 44 0.45 | 4.66 24 54 20 45.5 0 0 0 0
SUNDARGARH 83 0.55 | 9.65 23 27 42 50.6 18 21.7 0 0 0
TOTAL 1419 607 42 709 50 101 71 2 0.1 0 0.0 0 0.0
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Water level between 0-2 m

42% of the wells monitored in the state has water level in this range. The coastal districts like Jagatsinghpur
(90%), Puri (60%), Kendrapara (92%), and Ganjam (70%) 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

50% of the wells monitored showed water level in this range. Among the coastal district Balasore (68.8 %),
Bhadrak (47.6 %), Jajpur (52.3%) and parts of Puri, Ganjam and Gajapati had 2 to 5 mbgl of water level. In the
central and western Odisha, Boudh (41.8%), Nawapara (56.5%), Mayurbhanj (88%), Balangir (65.6%), Anugul
(61.5%), and Sundargarh (50.6%) showed more than or equal to 50% of the wells in this range. All the districts
of the state have recorded in this range expect jagatsinghpur and kendrapara, where only two wells each are falls
in this range and all other wells fall in the range of 0-2 m.

Water level between 5-10 m

Water level in this range was recorded in 7.1% of the wells in the state. 15.8 %of wells in Rayagada, Koraput
(22.6%), Dhenkanal (20.9%), Angul (17.3%) and Sundargarh (21.7%) district showed water level more than 10%
of the wells in this range. They occur as isolated patches in areas where the water level is generally in 0-2 m
range.

Water level in this range was recorded in 5.5% of the wells in the state. 18.8 %of wells in Rayagada, Koraput
(17.0%), and kalahandi (12.2%) district showed water level more than 10% 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 a negligible 2 wells fall in this category and both are from Koraput district.

Water level more than 20m

None of the wells monitored during November 2014 showed water level in this range.
In general the water level in the state during November 2014 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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Districtwise Well Frequency Distribution for Different Ranges of Depth to Water Level - JANUARY 2015  Table:- 7.4
Number of Depth to Number and percentage of wells showing
DISTRICT well water level
analysed | (M bgh >2m 2-5m 5-10 m 10-20m | 20-40m >40 m
Min Max | No % No % No % No % No % No %
ANUGUL 48 1.98 | 106 | 1 21 | 30 | 625 | 16 [ 333 | 1 |21 0 0
BALANGIR 71 122 | 6.7 8 11 52 | 732 | 11 | 155 | © 0 0
BALESHWAR 36 129 | 7.2 1 28 | 24 | 667 | 11 | 306 | 0 0 0
BARGARH 71 026 | 861 | 11 15 | 47 | 662 | 13 | 183 | © 0 0
BAUDH 55 126 | 785 | 4 73 | 45 | 818 | 6 | 109 | 0 0 0
BHADRAK 22 168 | 405 | 2 91 | 20 | 99 | 0© 0 0 0
CUTTACK 91 041 | 69 | 24 26 | 62 | 681 | 5 5.5 0 0 0
DEBAGARH 10 255 | 675 | 0 5 50 5 50 0 0 0
DHENKANAL 43 162 | 885 | 3 7 26 | 605 | 14 | 326 | O 0 0
GAJAPATI 31 069 | 705 | 9 29 | 18 | 581 | 4 | 129 | 0 0 0
GANJAM 87 037 | 827 | 39 44 | 38 | 437 | 10 | 115 | © 0 0
JAGATSINGHA 22 16 | 43 6 27 | 16 | 727 | 0 0 0
JAJAPUR 52 2.03 | 818 | 0 43 | 827 | 9 | 173 | © 0 0
JHARSUGUDA 15 1.35 | 6.55 | 1 67 | 10 | 667 | 4 | 267 | 0 0 0
KALAHANDI 43 168 | 8.1 3 7 34 | 79.1 6 14 0 0 0
KANDHAMAL 0
KENDRAPARA 28 1.7 | 39 8 28 | 20 | 714 | © 0 0 0
KENDUJHAR 86 2.07 | 66 0 81 | 942 | 5 5.8 0 0 0
KHORDHA 78 045 | 102 | 11 14 | 33 | 423 | 33 | 423 | 1 13 0 0
KORAPUT 54 1.05 | 122 | 6 11 22 | 407 | 23 | 426 | 3 |56 | 0 0
MALKANGIRI 20 145 | 6.2 4 20 | 13 | 65 3 15 0 0 0
MAYURBHANJ 82 218 | 132 | 0 75 | 915 | 6 7.3 1 12| 0 0
NABARANGAPU 24 1.86 | 7.9 2 83 | 15 | 625 | 7 | 292 | 0 0 0
NAYAGARH 48 075 | 7.35 | 10 20 | 33 [ 688 | 5 | 104 | 0 0 0
NUAPADA 22 1.8 | 864 | 1 45 | 16 | 727 | 5 | 227 | O 0 0
PURI 90 045 | 815 | 26 28 | 59 | 656 | 5 5.6 0 0 0
RAYAGADA 20 15 | 938 5 25 | 10 | 50 5 25 0 0 0
SAMBALPUR 74 0.47 | 101 | 11 14 | 48 | 649 | 14 | 189 | 1 14 | 0 0
SONAPUR 42 062 | 548 | 9 21 26 | 619 | 7 | 167 | © 0 0
SUNDARGARH 85 0.65 | 103 | 13 15 | 41 | 482 | 29 | 341 | 2 | 24| 0 0
TOTAL 1450 218 | 15 | 962 | 66.3 | 261 | 18 9 |06 0 0 0 0
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7.1.4. DEPTH TO WATER LEVEL OF JANUARY 2015

A perusal of data and maps pertaining to January 2015 shows that the depth to water level in majority (66.34%)
of NHS wells was level in the range of 2-5 m below ground level and 18 % of wells in 5-10 m below ground level.
The depth to water level map is presented in Plate-7.4 and the district wise frequency for different ranges of
depth to water level has been given in Table- 7.4.

Water level between 0-2m

15% of the wells monitored in the state has water level between 0-2 m. The districts like Jagatsinghpur (27%),
Puri (28%), Khorda (14%)and Bargarh (15%) 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 shown in the plate as isolated patches.

Water level between 2-5m

66.3% of the wells monitored showed water level in this range. All most all the wells of the Bhadrak district falls in
this range. Districts like Mayurbhanj (91.5%), Keonjhar (94.2%), Baleshwar (66.7%), Jajpur (82.7%), Baudh
(81.8%), Kalahandi (79.1%), Gajapati (58.1%), Balangir (73.2%), Nuapada (72.7%), Sonapur (61.9%),
Kendrapara (71.4%), Cuttack (68.1%), Malkangiri (65%), Nayagarh (68.8%), Anugul (62.5%), Debagarh (50.0%),
Jharsuguda (66.7%), Sambalpur (64.9%) showed more than 60% of the wells in this range. All the districts of the
state have recorded in this range.

Water level between 5-10m

Water level in this range was recorded in 18% of the wells in the state. The districts namely Koraput (42.6%),
Khordha (42.3%) Dhenkanal (32.6%)and Anugul (33.3%) were having water level in this range in majority of
area. All the districts of the state except Bhadrak, Jagatsingpur and Kendrapara have recorded in this range.

Water level between 10-20m
Only a negligible 0.6% well measured in this category. There are 3 wells having deeper water level in the
Koraput district and 2 wells in Sundargarh district.

Water level greater than 20m

None of the wells monitored during January 2015 showed water level in this range.
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In general the water level in the state during January 2015 monitoring is found in the range of 2-5 m bgl
especially in the coastal stretch and in parts of the hilly terrain, whereas 0-2 m bgl water level is found in the

coastal and command areas in the state.

7.2 WATER LEVEL FLUCTUATION WITH RESTPECT TO DECADE MEAN

7.2.1 APRIL 2014 - DECADAL MEAN (APR' 03 - APR' 13)

The district-wise categorisation of change in water level in April-2014 with respect to the decade mean (April 03

to April 2013) has been given in table-7.5 and rise and fall map has been presented in Plate-7.5.

Fall in water level

A perusal of the data and map pertaining to April 2014 with reference to decadal mean (2003-2013) shows fall
in water level is observed in 86.91% of the total wells in the state. 60% of the wells have shown fall in the 0-2m
range. It varies from minimum of 34.2% of wells in Jajpur district to a maximum of 90% of wells in Kendrapara
district. The districts of Anugul, Bolangir, Baleswar, Baudh, Cuttack, Dhenkanal, Jagatsinghpur, Jharsuguda,
Kendrapara, Malkangiri, Nayagarh, Nuapada, Puri, Rayagada and Sonepur have recorded have more than
50% of wells showing a fall in this range. The range of 2-4m fall in water level has been observed in 24% of the
state. The maximum is in Jajpur district (47.4%). A fall of more than 4m have been observed only in 2.9% of the
total NHS monitored in the state which are in Balasore, Ganjam, Jajpur, Kalahandi, Keonjhar, Khurda,

Malkangiri, Mayurbhanj Nawarangpur, Puri, Rayagada and Sundargarh districts.

Rise in water level

A perusal of the data and map pertaining to April 2014 with reference to Decadal mean (2003-2013) shows that
13.08% of total NHS wells in the state shows rise in water level. Rise in water level between 0-2m has been
observed in 11.9% of the network stations in the state. It varies from minimum of 2.6% in Jajpur to @ maximum
of 31.5% in Bargarh district. All the districts have recorded rise of water level in some of the NHSs except
Dhenkanal, jagatsinghpur, kendrapara, and Rayagada where all the NHSs shown fall in water level. The rise in
water level between the range of 2-4m has been noticed in 1.2% of wells mainly in the districts of Bargarh

(7.4%), Jajpur (5.3%), Mayurbhanj(4.7%), Nuapada (6.3%). No wells show more than 4m rise in water level.

In general a fall has been recorded in water level of April 2014 when compared with the decadal mean (April
2003-2013).
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District wise Categorization of Change in Water Level:  Apr — 14 Vs. Decadal Mean (Apr — 03 — Apr- 13) Table:-7.5

Number . Range of fluctuation(m) _ Number and percentage of wells showing
DISTRICT ofwell | Showing Rise Fall
Rise Fall 0-2m 2-4m >4 m 0-2m 2-4m > 4m
analysed | Rise | fall | Min Max Min | Max | No | % No | % | No | % | No % No %
ANUGUL 50 2 48 0.01 1.25 | 0.22 | 3.59 2 4 30 60 18 36
BALANGIR 39 6 33 0.31 1.5 013 | 23 6 15.4 29 | 744 | 4 10.3
BALESHWAR 29 1 28 0.66 0.66 | 0.26 | 4.09 1 3.4 17 | 58.6 8 27.6 3 10.3
BARGARH 54 21 33 0.05 3.08 | 0.03 | 515 | 17 | 315 | 4 |74 20 37 12 | 22.2 1 1.9
BAUDH 37 8 29 0.07 0.89 | 0.07 | 3.32 8 21.6 22 | 59.5 7 18.9
BHADRAK 16 1 15 0.36 0.36 | 0.41 | 3.81 1 6.3 9 56.3 6 37.5
CUTTACK 78 12 66 0.03 1.6 0.01 | 357 | 12 | 154 53 | 679 | 13 | 16.7
DEBAGARH 8 1 7 1.98 1.98 | 0.27 | 3.78 1 12.5 4 50 3 37.5
DHENKANAL 4 41 0.05 | 3.82 30 [ 732 | 11 | 26.8
GAJAPATI 17 2 15 0.11 0.38 | 0.18 | 3.98 2 11.8 9 52.9 6 35.3
GANJAM 89 15 74 0.06 239 | 005|535 | 14 | 157 | 1 1.1 54 | 60.7 | 16 18 4 4.5
JAGATSINGHA 18 18 0.92 | 2.68 16 | 88.9 2 11.1
JAJAPUR 38 3 35 0.09 252 | 0.25 | 5.28 1 2.6 2 |53 13 | 342 | 18 | 474 4 10.5
JHARSUGUDA 12 1 11 1.16 1.16 | 0.56 | 3.55 1 8.3 7 583 | 4 | 33.3
KALAHANDI 40 4 36 0.3 0.84 | 0.35 | 5.26 4 10 23 | 575 | 11 | 275 2 5
KANDHAMAL 0 0
KENDRAPARA 20 20 0.4 | 251 18 90 2 10
KENDUJHAR 73 8 65 0.05 2.86 | 0.14 | 5.43 7 9.6 1 1.4 34 | 466 | 29 | 39.7 2 2.7
KHORDHA 74 6 68 0.04 1.09 | 0.06 | 71 6 8.1 45 | 60.8 | 17 23 6 8.1
KORAPUT 45 8 37 0.2 1.61 0 5.52 8 17.8 29 | 644 7 15.6 1 2.2
MALKANGIRI 14 1 13 0.23 0.23 | 0.08 | 5.58 1 71 8 57.1 4 28.6 1 7.1
MAYURBHANJ 64 13 51 0.02 317 | 031 | 799 | 10 | 156 | 3 | 4.7 27 | 422 | 21 | 32.8 3 4.7
NABARANGAPU 19 2 17 0.36 0.96 | 0.98 | 5.31 2 10.5 11 | 57.9 5 26.3 1 5.3
NAYAGARH 25 4 21 0.12 3.69 | 0.06 | 3.08 3 12 1 4 18 72 3 12
NUAPADA 16 3 13 0.24 252 | 077 | 2.14 2 125 | 1 6.3 12 75 1 6.3
PURI 82 11 71 0.21 1.93 02 | 664 | 11 | 134 63 | 76.8 7 8.5 1 1.2
RAYAGADA 16 1 15 2.68 2.68 | 0.18 | 452 1 6.3 14 | 87.5 1 6.3
SAMBALPUR 50 8 42 0.08 1.59 | 0.04 | 4.77 8 16 25 50 16 32 1 2
SONAPUR 31 5 26 0.21 1.29 | 0.11 | 3.56 5 16.1 16 | 516 | 10 | 32.3
SUNDARGARH 74 6 68 0.08 1.2 0.04 | 7.09 6 8.1 45 | 60.8 | 20 27 3 4.1
TOTAL 1169 153 | 1016 | 0.373 | 1.669 139 | 119 | 14 | 1.2 701 60 | 281 | 24 34 2.9
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7.2.2 AUGUST 2014 - DECADAL MEAN (AUGUST 2003- 2013)

The district-wise categorisation of change in water level of August-2014 with respect to the decadal mean
(August 2004 — August 2014) has been given in table 7.6 and rise and fall map has been presented in Plate 7.6.

Rise in water level
A perusal of the data and map pertaining to August 2014 with reference to decadal mean (2003-13) shows that
rise in water level between 0-2m has been observed in 94.93% of the network stations in the state. All the

districts have recorded rise of water level in this range. Rise in water level between the range of 2-4m has been

noticed in 34.2% wells in isolated locations and more than 4m have been observed in 3.6% of wells.

Fall in water level

Fall in water level is seen in patches mostly in the hard rock and hilly terrain of the state. Fall in water
level between 0-2 m has been observed in 5.0% of the network monitoring wells in the state. Fall in
water level between the range of 2-4m has been observed in 0.1% of network wells in the state. Fall in

water level of more 4m, is 0% of the total wells in the state.
In general a rise has been recorded in water level of August 2014 when compared with the decadal mean

(August 2003-2013). It can be safely concluded that variation in water level is not due to over development;

rather the water levels reflect the variation of rainfall in space and time.
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DEPTH TO WATER LEVEL FLUCTUATION MAP OF ODISHA AUGUST 2014 VS DECADAL (2003-2013) PLATE-7.6
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District wise Categorization of Change in Water Level: Aug — 14 Vs. Decadal Mean (Aug — 03 — Aug- 13) Table:-7.6
Number and percentage of wells showing
Range of fluctuation(m) Rise Fall
Number
of well Showing Rise Fall 0-2m 2-4m >4 m 0-2m 2-4 m >4m
DISTRICT analysed | Rise | fall Min Max Min Max No % No % No % No % No %
ANUGUL 44 44 0.52 5.15 18 40.9 23 52.3 3 6.8
BALANGIR 39 38 1 0 29 0.23 | 0.23 24 61.5 14 35.9 1 2.6
BALESHWAR 31 27 4 0.45 4.64 0.22 | 0.85 15 48.4 10 32.3 2 6.5 4 12.9
BARGARH 54 54 0.05 4.06 34 63 19 35.2 1 1.9
BAUDH 36 36 0.32 4.54 19 52.8 15 41.7 2 5.6
BHADRAK 17 16 1 0.71 3.31 0.61 0.61 8 471 8 471 1 5.9
CUTTACK 82 79 3 0.01 4.32 0.19 | 0.94 63 76.8 13 15.9 3 3.7 3 3.7
DEBAGARH 8 8 1.17 2.35 5 62.5 3 37.5
DHENKANAL 39 38 1 0.36 3.89 0.06 | 0.06 17 43.6 21 53.8 1 2.6
GAJAPATI 16 15 1 0.65 3.32 0.46 | 0.46 7 43.8 8 50 1 6.3
GANJAM 87 76 11 0.06 4.13 0.03 | 2.08 50 57.5 25 28.7 1 1.1 10 11.5 1 1.1
JAGATSINGHA 18 17 1 0.31 1.7 0.08 | 0.08 17 94.4 1 5.6
JAJAPUR 36 29 7 0.12 6.1 0.01 0.66 21 58.3 6 16.7 2 5.6 7 19.4
JHARSUGUDA 13 13 0.54 2.95 10 76.9 3 23.1
KALAHANDI 41 35 6 0.09 4.6 0.04 1.57 26 63.4 8 19.5 1 2.4 6 14.6
KANDHAMAL 0
KENDRAPARA 20 20 0.28 1.94 20 100
KENDUJHAR 77 74 3 0.21 5.07 0.19 1.03 35 45.5 32 41.6 7 9.1 3 3.9
KHORDHA 74 71 3 0.07 5.42 0.03 | 0.44 40 54.1 30 40.5 1 1.4 3 4.1
KORAPUT 45 44 1 0.25 4.86 0.08 | 0.08 26 57.8 16 35.6 2 4.4 1 2.2
MALKANGIRI 16 16 0.88 4.27 9 56.3 6 37.5 1 6.3
MAYURBHANJ 73 73 0.54 7.86 16 21.9 48 65.8 9 12.3
NABARANGAPU 21 21 0.32 3.86 7 33.3 14 66.7
NAYAGARH 25 24 1 0.74 5.96 0.31 0.31 12 48 9 36 3 12 1 4
NUAPADA 17 17 0.78 3.92 10 58.8 7 41.2
PURI 79 72 7 0.01 2.69 0.17 1.01 65 82.3 7 8.9 7 8.9
RAYAGADA 16 14 2 0.03 3.31 0.19 | 0.86 10 62.5 4 25 2 12.5
SAMBALPUR 53 53 0.06 4.33 24 45.3 28 52.8 1 1.9
SONAPUR 32 30 2 0.44 4.03 0.08 | 0.25 18 56.3 11 34.4 1 3.1 2 6.3
SUNDARGARH 76 71 5 0 6.52 0.12 0.6 51 67.1 17 22.4 3 3.9 5 6.6
TOTAL 1185 1125 | 60 | 0.343 | 4.207 677 | 5741 405 34.2 43 3.6 59 5 1 0.1
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7.23  NOVEMBER 2014 - DECADAL MEAN (NOVEMBER 2003 - 2013)

The district-wise categorisation of change in water level during November-2014 with respect to the decadal mean
(November 2003- November-2013) has been given in Table 7.7 and presented in Plate 7.7.

Rise in water level

A perusal of the data and map pertaining to November 2014 with reference to decadal mean (2003-13) shows
that rise in water level between 0-2m has been observed in 68.3% of the network stations in the state. All the
districts have recorded rise of water level in this range. Rise in water level between the range of 2-4m has been
noticed in 11.6% wells in isolated locations and more than 4m have been observed in 1.5% of wells.

Fall in water level

Fall in water level is seen in patches mostly in the hard rock and hilly terrain of the state. Fall in water level
between 0-2 m has been observed in 18% of the network monitoring wells in the state. Fall in water level
between the range of 2-4m has been observed in 8% of network wells in the state. Fall in water level of more 4m,
is present in isolated areas with 0.7% of the total wells in the state.

In general a rise has been recorded in water level of November 2014 when compared with the decadal mean

(November 2003-2013). It can be safely concluded that variation in water level is not due to over development;
rather the water levels reflect the variation of rainfall in space and time
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WATER LEVEL FLUCTUATION MAP OF ODISHA - NOVEMBER 2014 VS DECADAL ( 2003-2013) PLATE-7.7
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District wise Categorization of Change in Water Level

Table:-7.7

Nov — 14 Vs. Decadal Mean (Nov — 03 — Nov- 13) State: Odisha
Number Range Number and percentage of wells showing
DISTRICT | ‘ofwen | Of Wwells : Rise Fall
analysed showing Rise (m) Fall (m) 0-2m 2-4m >4 m 0-2m 2-4m >4 m
Rise | Fall | Min | Max | Min | Max | No | % No| % [No| % | No| % |No| % |No| %

ANUGUL 47 41 6 0.08 | 3.75 | 0.07]0.89| 33 |70.2| 8 17 6 | 1238
BALANGIR 37 31 6 0.15 21 |0.06|1.16| 30 |81.1| 1 2.7 6 |16.2
BALESHWAR 30 28 2 0.07 | 3.87 | 0.08|0.93| 17 | 56.7 | 11 | 36.7 2 6.7
BARGARH 53 38 15 0 274 [ 0.01| 1.3 | 35 | 66 3 5.7 15 | 28.3
BAUDH 37 35 2 027 | 434 |013|014| 24 | 649 | 10 | 27 1 ]127] 2 5.4
BHADRAK 16 15 1 0.57 | 337 | 0.8 | 0.8 8 50 7 438 1 6.3
CUTTACK 78 66 12 | 0.12 | 382 | 0.02| 3.1 | 62 | 795 | 4 5.1 10 | 128 | 2 | 2.6
DEBAGARH 8 6 2 011 | 245 |019(363| 5 |625| 1 |125 1 [125] 1 [125
DHENKANAL 42 38 4 0.04 | 299 | 0.07|0.68| 35 833 | 3 7.1 4 9.5
GAJAPATI 17 16 1 0.51 6.3 1.2 | 1.2 | 11 |647| 4 [285]| 1 |59 1 5.9
GANJAM 86 76 10 | 0.04 | 433 | 013|144 | 62 | 721 | 13 |[1641 ] 1 |1.2]| 10 | 11.6
JAGATSINGHA 17 14 3 0.11 | 141 | 0.04 124 | 14 | 824 3 |17.6
JAJAPUR 36 34 2 012 | 521 | 0.3 |045| 22 |611] 9 25 3 [83] 2 5.6
JHARSUGUDA 13 12 1 0.19 | 1.85 | 0.64 | 0.64 | 12 | 923 1 7.7
KALAHANDI 41 29 12 0.1 247 |1 0.01 | 254 | 28 |68.3| 1 2.4 10 | 244 | 2 | 49
KENDRAPARA 19 18 1 0.15 | 1.69 | 0.07 [ 0.07 | 18 | 94.7 1 5.3
KENDUJHAR 80 64 16 | 0.02 | 529 | 0.07 | 246 | 46 |575| 14 |175]| 4 5 | 15 1188 | 1 1.3
KHORDHA 71 48 23 0 2.89 [ 0.01[1.45| 38 | 53.5| 10 | 141 23 | 324
KORAPUT 40 36 4 0.16 | 403 | 0.29 | 053 | 34 | 85 1 25 | 1 |25]| 4 10
MALKANGIRI 11 8 3 0 241 |0.01]048| 7 |636]| 1 9.1 3 1273
MAYURBHANJ 72 63 9 0.01 48 |0.01]075] 43 |59.7| 16 | 222 | 4 |56 ]| 9 [125
NABARANGAPU 20 19 1 0.17 | 212 | 0.7710.77 | 17 | 85 2 10 1 5
NAYAGARH 25 24 1 0.01 | 526 |1.66|1.66 | 19 | 76 3 12 2 8 1 4
NUAPADA 17 16 1 0.06 | 1.91 | 0.03]|0.03| 16 | 94.1 1 5.9
PURI 81 62 19 | 0.01 | 227 | 0.02|1.02| 60 | 741 | 2 2.5 19 | 235
RAYAGADA 14 10 4 0.1 336 [014 186 | 6 |429| 4 |28.6 4 |28.6
SAMBALPUR 52 43 9 004 | 234 |0.02|1.29| 41 | 788 | 2 3.8 9 173
SONAPUR 32 24 8 0.07 | 207 |0.06 117 ]| 23 | 719 1 3.1 8 25
SUNDARGARH 74 34 40 0 297 [ 0.02|215| 30 | 405 | 4 5.4 38 |514| 2 | 2.7

TOTAL 1166 948 | 218 | 0.113 | 3.254 796 | 68.3 | 135 | 11.6 | 17 | 1.5 | 210 | 18 8 | 0.7
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WATER LEVEL FLUCTUATION MAP OF ODISHA JANUARY 2015 DECADAL (2004 - 2014 )
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District wise Categorization of Change in Water Level Jan — 15 Vs. Decadal Mean (Jan — 04 — Jan — 14)

Table:-7.8

Number and percentage of wells showing

Number Range of fluctuation(m) Rise Fall
of well Showing Rise Fall 0-2m 2-4m >4 m 0-2m 2-4m > 4m
DISTRICT analysed | Rise | fall | Min Max Min | Max | No | % No | % | No | % No % No %

ANUGUL 48 15 33 | 0.1 1.63 | 0.05 | 408 |15 | 313 31 646 | 1 2.1 1 |21
BALANGIR 64 17 47 1012 | 272 |0.07 |218 |16 |25 1 1.6 46 719 |1 1.6
BALESHWAR 35 12 23 | 0.01 134 (002 [ 296 |12 | 343 21 60 2 5.7
BARGARH 70 9 61 0.01 212 |0 568 |8 114 |1 1.4 54 771 |6 8.6 1 1.4
BAUDH 53 13 40 | 0.09 185 |0.03 |3.89 |13 24.5 38 717 |2 3.8
BHADRAK 22 14 8 0.2 173 [0.04 [1.72 |14 | 63.6 8 36.4
CUTTACK 91 27 64 | 0.06 143 | 0.1 225 |27 |29.7 63 [69.2 |1 1.1
DEBAGARH 10 2 8 003 |08 |0.16 |45 |2 20 6 60 1 10 1 10
DHENKANAL 43 13 30 |0.07 142 |0.01 |1.81 |13 30.2 30 |69.8
GAJAPATI 25 17 8 003 |602 |004 135 |16 |64 1 4 8 32
GANJAM 85 53 32 | 0.01 297 |0.01 |3.35 |50 588 |3 3.5 29 341 |3 3.5
JAGATSINGHA 22 22 0.03 | 1.27 22 100
JAJAPUR 46 16 30 |0.11 287 |0.02 | 264 |13 283 |3 6.5 26 | 565 |4 8.7
JHARSUGUDA 15 3 12 | 0.01 0.38 | 0.04 | 1.65 20 12 180
KALAHANDI 43 5 38 022 |083 |0.01 249 |5 11.6 33 767 |5 11.6
KANDHAMAL 0 0 0
KENDRAPARA 28 5 23 007 |05 |0 148 |5 17.9 23 | 82.1
KENDUJHAR 86 48 38 | 0.01 444 | 001 | 241 |39 [453 |8 9.3 |1 12 |36 |419 |2 2.3
KHORDHA 78 8 700 |0 069 1008 |344 8 10.3 66 | 846 |4 5.1
KORAPUT 53 12 41 0.02 |09 0.07 | 3.9 12 | 226 34 |642 |7 13.2
MALKANGIRI 16 3 13 | 003 |034 |0.03 |183 |3 18.8 13 813
MAYURBHANJ 82 59 23 | 0.03 | 4.61 0.07 | 4.15 | 51 622 |7 85 |1 12 |22 | 26.8 1 1.2
NABARANGAPUR 21 4 17 |0 032 | 0.1 258 | 4 19 15 714 | 2 9.5
NAYAGARH 43 13 30 |0.07 |316 |0.02 [368 |12 |279 |1 2.3 29 | 674 |1 2.3
NUAPADA 22 3 19 | 0.01 1.35 | 0.05 | 3.06 |3 13.6 18 | 818 |1 4.5
PURI 90 26 64 | 0.01 206 |001 | 154 |25 |278 |1 1.1 64 711
RAYAGADA 20 10 10 |0 243 | 0.12 | 247 |9 45 1 5 9 45 1 5
SAMBALPUR 73 16 57 10.01 1.65 [0.03 [245 |16 | 219 54 74 3 4.1
SONAPUR 42 10 32 | 0.04 123 [0.01 [ 1.94 |10 23.8 32 76.2
SUNDARGARH 83 19 64 |0.05 |086 |0.01 398 |19 |229 58 699 |6 7.2

TOTAL 1409 452 | 957 | 5.072 | 1.885 423 | 30 26 |18 |3 0.2 | 900 | 639 |53 |38 |4 |03
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7.2.4 JANUARY’ 2015- DECADAL MEAN (JANUARY 2004- 2014)

The district-wise categorisation of change in water level during January 2015 with respect to the decadal mean
(2004-2014) has been given in table 7.8 and the fluctuation map in Plate 7.8.

Rise in water level

A perusal of the data and map pertaining to January 2015 with reference to Decadal mean (2004-2014) shows
that 32.07% of total NHS wells in the state shows rise in water level. Rise in water level between 0-2m has been
observed in 30% of the network stations in the state. All the districts have recorded rise of water level in this
range except Jagatsingpur district. It varies from a minimum of 11.4% in Bargarh to a maximum rise of 64% in
Gajapati district. The rise in water level between the range of 2-4m has been noticed in 1.8% of wells mainly in
the Kendujhar (9.3%), Mayurbhanj (8.5%) . Only 0.2% of wells show more than 4m rise in water level in one well

each in Mayurbhanj, Kendujhar and Gajapati districts.

Fall in water level

Fall in water level is seen in the 67.92 % of NHS wells of the state. Fall in water level between 0-2 m has been
observed in 63.9% of the network monitoring wells in the state. It ranges between 100% in Jagatsingpur to 26.8%
in Mayurbhanj district. Aimost all the districts of the state has recorded more than 50% of wells in the range of 0-
2m except Bhadrak, Ganjam, Gajapati and Mayurbhanj district. The range of 2-4m fall in water level has been
observed in 3.8% of the state. The maximum is in Koraput district (13.2%). A fall of more than 4m have been
observed only in 0.3% of the total NHS monitored in the state which are in Anugul, Bargarh, Debagarh and

Mayurbhanj districts.

In general a fall has been recorded in water level of January 2015 when compared with the decadal mean
(January 2004-2014).

7.3 FLUCTUATION IN COMPARISON TO CORRESSPONDING PERIOD OF PREVIOUS YEAR
7.3.1 APRIL 2013 - APRIL 2014

The district-wise categorisation of change in water level during April-2014 with respect to that of April-2013 has
been given in table 7.9 and has been presented in Plate 7.9.

Rise of water level
A perusal of data and map showing the variation in water level of April 2014 with respect to April 2013

shows that 67.56% of the wells recorded a rise in water level. Maximum number of wells have shown
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rise in 0-2m range, i.e.,54.6% of the total wells analysed. All the districts show this range of rise. The
command areas of the state have recorded a rise in this range. Rise in 2-4m range is noticed only in
7.4% of the wells, mainly in Balasore, Bhadrak, Cuttack, Gajapati, jajpur, Kalahandi, Keonjhar, Koraput,
Mayurbhanj and Nowarangpur districts. Rise of more than 4m is observed only in 3.4% of the wells,

which occur in isolated wells in the state.

Fall of water level

A perusal of data and map pertaining to the fluctuation of April 2014 with respect to April 2013 shows that
in 32.43% of wells there has been fall in water level. The fall in water level in the range of 0-2m have
been observed in 30.5 % of the wells in the state. It varies from minimum of 5.9 % in Gajapati district to
maximum of 61.3% in Sonapur district. Fall in 2-4m range is observed only in 1.7% of wells. More than 4

m fall in water level has been observed in a minor 0.3% wells of the state.

In general a rise and fall in water level has been observed in April 2014 with respect to April 2013.
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PLATE-7.9

WATER LEVEL FLUCTUATION MAP OF ODISHA { APRIL 2013 W5 AFRIL 2014 )
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District wise Categorization of Change in Water Level: Apr—-13 - Apr-14 Table:-7.9
Number Range of fluctuation (m) Number and percentage of wells showing
Number | of wells Rise Fall
of well showing Rise (m) Fall (m) 0-2m 2-4m >4 m 0-2m 2-4m >4 m
DISTRICT analysed | Rise | Fall | Min | Max | Min | Max | No | % |[No| % |[No| % | No| % [ No| % [No | %
ANUGUL 46 38 8 0 5 0.04 /111 | 31 |674| 4 |87 | 1 | 22| 8 |174
BALANGIR 34 30 4 | 009|436 |037]|1.06| 27 |794| 2 |59 | 1 29| 4 [11.8
BALESHWAR 25 19 6 [ 009 | 361 |[011]227 | 10 | 40 | 9 36 5 20 1 4
BARGARH 52 25 | 27 | 0.01 1.6 | 0.01 | 147 | 25 | 481 27 | 519
BAUDH 33 26 7 | 004 ]| 289 |[003[157]| 18 [545]| 8 |24.2 7 |21.2
BHADRAK 16 14 2 [ 011 ] 459 [0.16]| 03 | 11 |688| 2 |125]| 1 6.3 | 2 |125
CUTTACK 74 48 | 26 | 002 | 29 |0.05|282| 44 |595| 4 | 54 25 1338 1 |14
DEBAGARH 7 7 0 0.2 1.2 7 | 100
DHENKANAL 40 37 3 [ 015 ]| 461 |0.14[1.45| 35 |875]| 1 25 | 1 | 25| 8 7.5
GAJAPATI 17 15 2 | 004|327 |164(3.73| 13 |765| 2 |11.8 1 59 | 1 |59
GANJAM 85 55 | 30 | 0.03 | 559 |0.01 |455| 38 |447 |11 |129| 6 | 71 | 27 |318| 2 |24 | 1 [1.2
JAGATSINGHA 18 9 9 [ 006 ]| 047 |[0.02]035]| 9 50 9 50
JAJAPUR 21 17 4 1001 ]559 |007]/089]| 12 |571| 4 19 1148 | 4 19
JHARSUGUDA 11 8 3 0 1.4 [0.05] 2.2 7 |63.6 2 [182| 1 | 9.1
KALAHANDI 39 21 18 0 21 |0.02 211 | 19 |48.7| 1 2.6 17 [436| 1 | 2.6
KENDRAPARA 18 9 9 | 0.03 1 012|045] 9 50 9 50
KENDUJHAR 56 40 16 | 0.07 | 647 |0.03|226| 21 |[375] 9 |161 |10 |179| 15 |268| 1 | 1.8
KHORDHA 71 45 | 26 0 255 [ 0.02| 36 | 40 [563| 2 | 2.8 25 1352 1 |14
KORAPUT 43 21 22 | 002 | 24 |005| 24 | 19 |[442| 2 | 47 21 1488 1 |23
MALKANGIRI 12 8 4 0 075 | 05 | 14 7 1583 4 1333
MAYURBHANJ 55 42 13 [ 0.14 | 116 | 033|534 | 21 |382| 10 | 182 | 11 | 20 8 |145| 3 |55]| 2 |36
NABARANGAPU 18 14 4 0 335 |0.05| 26 | 10 [ 556 | 1 5.6 3 |167]| 1 | 56
NAYAGARH 24 21 3 [ 012 ]| 707 |051]184| 17 |708| 3 |125| 1 | 42 | 3 |[125
NUAPADA 16 14 2 0 253 [ 0.07]046 | 12 | 75 1 6.3 2 |[125
PURI 76 42 | 34 | 002 | 29 |0.02|322]| 40 |526| 2 | 2.6 33 1434 1 |13
RAYAGADA 16 11 5 0 1.3 01 | 141 9 [56.3 5 1313
SAMBALPUR 47 33 14 | 0.1 49 |0.03]1.05| 32 | 68.1 1] 21| 14 | 29.8
SONAPUR 31 11 20 0 1.21 1 0.08 294 | 10 | 32.3 19 | 613 1 | 3.2
SUNDARGARH 72 45 | 27 0 73 |0.05] 35 | 33 |458| 1 14 | 2 | 28 | 25 |347| 2 | 28
TOTAL 1073 725 | 348 | 1.35 | 104.5 586 | 54.6 | 79 | 74 | 36 | 3.4 | 327 |305| 18 | 1.7 | 3 | 0.3
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7.3.2 AUGUST 2013 - AUGUST 2014

The district-wise categorization of change in water level during August-2014 with respect to August-2013 has
been given in table 7.10 and rise/ fall map has been presented in Plate 7.10.

Rise in water level

A perusal of data and maps pertaining to fluctuation of August 2014 water level with that of August
2013 showed that 76.3% of the total stations showed a rise in water level. The rise is more in 0-2 m
range ie about 62.1%; 12.1% in 2-4 m range and 0.6% in greater than 4 m range. All the districts have
recorded water level in 0-2m range. 2-4m range occurs in isolated patches throughout the state. Only 7
wells (0.6%) of the total wells monitored showed greater than 4 m rise. They occur as minor patches

within areas showing rise in 2-4m range.

Fall in water level

A total of 23.65% NHS showed a fall in water level in August 2014 as compared to August 2013. Out of
which 22.8% wells showed fall in 0-2m range, 0.7% in 2-4m range and a minor 0.1% in greater than 4
m range. Debagarh district shows a fall of 66.7% in the range of 0-2m. Fall in 2-4m range is found in
isolated patches in the state with districts mainly Balangir, Cuttack, Ganjam and Kalahandi districts.
Greater than 4m fall in water level is found in very few isolated wells i.e., only 1 well fall in this category

in Koraput district. They occur as minor patches within areas showing fall in 2-4m range.

In general, majority of wells in the state recorded a fall in water level during August 2014 with respect to August
2013.
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PLATE-T7.10

WATER LEVEL FLUCTUATION MAPF OF ODISHA { AUGUST 2013 VS AUGUST 2014 )
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District wise Categorization of Change in Water Level
Aug — 13 - Aug — 14  State: Odisha

Table:-7.10

Number | Range of fluctuation (m) Number and percentage of wells showing
Number
of well 0,: wells | pise (m) | Fall (m) Rise Fall
DISTRICT analyse showing 0-2m 2-4m >4 m 0-2m 2-4m >4 m
d R;s Fall | Min | Max | Min [Max | No | % | No | % [No| % |No| % |No| % |No| %

ANUGUL 44 35 9 | 0.01 6.3 | 002|133 ]| 28 |636| 6 |13.6 ]| 1 2.3 9 205
BALANGIR 34 30 4 1018 | 266 | 023 |3.04| 23 |676| 7 |20.6 3 88 | 1 |29
BALESHWAR 31 31 0 | 027 | 3.78 13 [ 419 | 18 | 58.1
BARGARH 52 31 21 | 0.01 | 2.66 | 0.01 30 | 57.7| {1 1.9 21 | 404
BAUDH 32 30 2 |0.07 | 3.76 | 0.63 15 [ 46.9 | 15 | 46.9 2 6.3
BHADRAK 16 16 0 | 1.34 | 359 6 |375]| 10 | 62.5
CUTTACK 80 60 | 20 0 498 | 0.05]235| 54 | 675 2 25| 2 | 25|19 | 238 | 1 | 1.3
DEBAGARH 6 2 4 1 1.75 | 0.3 | 0.7 2 |333 4 |66.7
DHENKANAL 39 27 | 12 0 1.783 | 0.02 [ 0.71 | 26 | 66.7 12 | 30.8
GAJAPATI 13 9 4 042 | 257 | 017 3.03| 8 |615]| 1 7.7 3 |231| 1 |77
GANJAM 80 52 | 28 0 5.97 | 0.05]245| 45 | 563 | 5 6.3 | 1 1.3 | 26 |[325]| 2 | 25
JAGATSINGHA 18 18 0 [ 0.03]| 0.9 18 | 100
JAJAPUR 33 33 0 | 039 | 3.8 11 | 33.3| 22 | 66.7
JHARSUGUDA 13 9 4 0 1.3 [0.05]| 0.5 8 |61.5 4 1308
KALAHANDI 39 22 | 17 0 1.83 | 0.1 | 3.5 | 20 | 51.3 15 [ 385 ] 2 | 5.1
KENDRAPARA 17 17 0 0 1.35 16 | 94.1
KENDUJHAR 66 28 | 38 | 0.02 | 331 |0.05|271 | 25 |379]| 3 4.5 37 |561 | 1 |15
KHORDHA 71 68 3 0.1 42 1003|013 | 51 |[71.8| 16 | 225 {1 1.4 3 4.2
KORAPUT 43 24 | 19 0 1.2 [ 0.02|5.25| 23 | 53.5 18 | 41.9 1123
MALKANGIRI 14 11 3 | 006|092 | 0.1 |0583] 11 | 78.6 3 [214
MAYURBHANJ 67 54 | 13 | 0.02 | 2.32 | 0.01 |0.76 | 53 | 791 | {1 1.5 13 | 194
NABARANGAPU 20 16 4 0 1.16 | 0.05]|1.82| 15 | 75 4 20
NAYAGARH 24 24 0 | 0.01 | 558 15 |625| 8 |333]| 1 4.2
NUAPADA 17 14 3 [ 002 462 |[016(0.78 | 11 |647| 2 |11.8] 1 5.9 3 [17.6
PURI 73 63 | 10 0 291 | 0.01]092| 52 |71.2| 10 | 13.7 10 | 13.7
RAYAGADA 13 8 5 [ 015 | 145 | 0.02 ] {1 8 |61.5 5 [385
SAMBALPUR 49 43 6 0 37 |0.09]| 07 | 36 |735] 4 8.2 6 | 122
SONAPUR 32 24 8 0 2.37 |0.08| 06 | 22 | 68.8]| 1 3.1 8 25
SUNDARGARH 76 50 | 26 0 27 |0.05]|1.75]| 45 |[59.2| 2 2.6 26 | 34.2

TOTAL 1112 849 | 263 | 4.1 | 85.37 690 (621|134 |121| 7 | 0.6 | 254 |228 | 8 |07 | 1 | 0.1
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District wise Categorization of Change in Water Level

Nov-13 -Nov-14

State: Odisha

Table:-7.11

Number Range Number and percentage of wells showing
DISTRICT | ofwenr | Of wells - Rise Fall
analysed showing Rise (m) Fall (m) 0-2m 2-4m >4 m 0-2m 2-4m >4 m
Rise | Fall | Min Max | Min |Max | No| % [No| % [No| % [No| % [No| % | No | %
ANUGUL 47 10 37 0 1.7 0.02 | 3.35 8 17 36 | 766 1 2.1
BALANGIR 37 22 15 0 195 | 002 | 152 | 21 | 56.8 15 | 405
BALESHWAR 30 14 16 0.1 252 | 006 | 1.74 | 13 | 433 | 1 3.3 16 | 533
BARGARH 50 6 44 0.05 1.05 0.04 | 28 6 12 43 86 1 2
BAUDH 37 31 6 0.02 36 0.1 334 | 28 | 757 | 3 8.1 5 | 135 1 27
BHADRAK 15 12 3 0 1.41 022 | 05 11 | 733 3 20
CUTTACK 76 28 48 0.03 268 | 0.03 | 335 | 22 | 289 | 6 7.9 47 | 618 1 1.3
DEBAGARH 7 0 7 1 5.4 4 57.1 2 28.6 1 143
DHENKANAL 40 5 35 02 079 | 002 | 1.73 5 12,5 35 | 875
GAJAPATI 16 12 4 0.12 4.85 0.1 2.62 11 68.8 1 6.3 3 18.8 1 6.3
GANJAM 82 46 36 0 4.4 0.01 | 2.07 | 41 50 1 1.2 1 12 | 35 | 427 1 1.2
JAGATSINGHA 17 0 17 0.02 | 1.62 17 | 100
JAJAPUR 34 32 2 0 3.28 0.28 0.6 25 | 735 6 17.6 2 5.9
JHARSUGUDA 13 2 11 0.45 0.5 0.2 1.9 2 15.4 11 | 846
KALAHANDI 37 12 25 0.04 23 0.1 1.55 1 29.7 1 27 25 | 67.6
KANDHAMAL 0 0 0
KENDRAPARA 16 1 15 0.15 0.15 0.12 | 0.56 1 6.3 15 | 93.8
KENDUJHAR 73 16 57 0.02 2.41 0.01 2 14 | 192 | 2 2.7 56 | 76.7 1 1.4
KHORDHA 71 7 64 0 1.4 0.05 | 39 5 7 57 | 803 | 7 9.9
KORAPUT 40 10 30 0 125 | 0.05 | 1.95 8 20 30 75
MALKANGIRI 11 5 6 0 2 0.1 2.2 2 18.2 1 9.1 5 | 455 1 9.1
MAYURBHANJ 70 8 62 0 0.6 0.04 | 1.46 7 10 62 | 886
NABARANGAPU 20 5 15 0.05 0.8 0.05 | 2.15 5 25 14 70 1 5
NAYAGARH 23 14 9 0.09 315 | 002 | 098 | 12 | 522 | 2 8.7 9 | 391
NUAPADA 17 7 10 0.1 1.6 0.05 | 26 7 | 412 9 | 529 1 5.9
PURI 77 12 65 0.05 1.29 0.05 | 2.51 12 | 15.6 61 | 79.2 4 5.2
RAYAGADA 14 6 8 0 1.4 0.05 | 1.65 4 | 286 8 | 571
SAMBALPUR 51 4 47 0.03 225 | 0.06 | 3.25 3 5.9 1 2 40 | 784 | 7 | 137
SONAPUR 32 0 32 0.04 | 2.91 31 | 96.9 3.1
SUNDARGARH 73 9 64 0 0.55 | 0.01 3 5 6.8 55 | 753 | 9 12.3
TOTAL 1126 336 | 790 1.5 49.88 289 | 25.7 | 24 | 2.1 2 | 02 | 749 | 665 | 40 | 36 1 0.1
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7.3.3 NOVEMBER 2013 - NOVEMBER 2014

The district-wise categorisation of change in water level during November-2014 with respect to November-2013
has been given in table 7.11 and rise/ fall map has been presented in Plate 7.11.

Rise in water level

A perusal of data and maps pertaining to fluctuation of November 2014 water level with that of November 2013
showed that 29.8% of the total stations showed a rise in water level. The rise is more in 0-2 m range ie 25.7%;
2.1% in 2-4 m range and 0.2% in greater than 4 m range. All the districts have recorded in 0-2m range except
Debagarh, Khadamal and Sonapur. 2-4m range occurs in isolated patches throughout the state. Only 2 wells
(0.2%) of the total wells monitored showed greater than 4 m rise. They occur as minor patches within areas

showing rise in 2-4m range.

Fall in water level

A total of 70.2% NHS showed a fall in water level in November 2014. Out of which 66.5% wells showed fall in 0-
2m range, 3.6% in 2-4m range and a minor 0.1% in greater than 4 m range. All the districts have recorded fall in
the range of 0-2m Khandamal, have recorded 0-2 m fall in more than 50% wells. Fall in 2-4m range is found in
isolated patches in the state with districts mainly Debagarh, Anugul, Ganjam, Jajpur, Malkangiri, districts. Greater
than 4m fall in water level is found in only one isolated well i.e., only 1 wells fall in this category. They occur as

minor patches within areas showing fall in 2-4m range.

In general, majority of wells in the state recorded a fall in water level during November 2014 with respect to
November 2013.
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WATER LEVEL FLUCTUATION MAF OF ODISHA ( JANUARY 2014 VS JANUARY 2015 ) PLATE-7.12
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Table:-7.12
District wise Categorization of Change in Water Level
Jan-14-Jan-15  State: Odisha

r:l:r::o Nuvn:g?sr of Range of fluctuation (m) Number and percentage of wells showing
DISTRICT well showing Rise (m) Fall (m) Rise Fall
analys 0-2m 2-4m >4 m 0-2m 2-4m >4m
ed Rise | Fall | Min Max Min | Max | No % No % No % No % No | % | No | %

ANUGUL 46 10 36 0.01 1.41 0.06 | 1.16 | 10 21.7 36 78.3
BALANGIR 45 9 36 0.13 | 3.93 0.04 | 354 |8 17.8 | 1 2.2 33 | 733 |3 6.7
BALESHWAR 33 5 28 0.02 1.09 0.02 | 217 |5 15.2 25 758 | 3 9.1
BARGARH 58 15 43 0 1.53 0.01 | 3.3 14 241 40 69 3 5.2
BAUDH 38 8 30 0.13 1.81 0.13 | 237 | 8 21.1 29 76.3 |1 2.6
BHADRAK 21 8 13 0.03 | 1.11 0.03 | 193 |8 38.1 13 | 61.9
CUTTACK 80 20 60 0.05 2.2 0.04 | 2.02 | 18 225 | 2 2.5 59 73.8 |1 1.3
DEBAGARH 8 1 7 0.5 0.5 025 [ 155 |1 12.5 7 87.5
DHENKANAL 42 8 34 0 1.47 0.05 [1.67 |7 16.7 34 81
GAJAPATI 24 9 15 0.06 4.1 0.02 |1 8 33.3 1 4.2 15 62.5
GANJAM 81 35 46 0 4.26 0.02 | 212 | 33 40.7 1 1.2 45 556 |1 1.2
JAGATSINGHA 18 0 18 0.15 | 0.73 18 | 100
JAJAPUR 43 13 30 0.09 | 2.85 0.03 | 3.58 | 12 279 |1 2.3 27 | 628 |3 7
JHARSUGUDA 14 4 10 0.1 0.95 0.1 1.1 4 28.6 10 71.4
KALAHANDI H 19 22 0 1 0.05 | 1.3 16 39 22 | 53.7
KENDRAPARA 20 2 18 0.08 0.55 0.05 |1 2 10 18 90
KENDUJHAR 77 36 M 0 1.89 0.03 | 3.73 | 35 45.5 40 | 519 |1 1.3
KHORDHA 76 13 63 0 0.6 0.05 | 2.05 | 11 14.5 59 | 776 |4 5.3
KORAPUT 44 14 30 0 0.6 0.05 | 2.7 8 18.2 29 65.9 |1 2.3
MALKANGIRI 12 6 6 0 2.05 0.05 | 0.7 4 333 | 1 8.3 6 50
MAYURBHANJ 78 15 63 0.01 2.28 0.01 | 3.96 | 14 179 |1 1.3 60 769 | 3 3.8
NABARANGAPU 20 1 19 0.63 | 0.63 0.01 | 1.6 1 5 19 |95
NAYAGARH 29 6 23 0.14 2.03 0.16 | 265 |5 172 | 1 3.4 19 655 | 4 ;3.
NUAPADA 20 5 15 0.05 0.41 0.04 [1.22 |5 25 15 75
PURI 80 19 61 0.06 2.09 0.03 | 215 | 18 225 |1 1.3 60 75 1 1.3
RAYAGADA 19 12 7 0 0.4 0.05 | 1.35 | 10 52.6 7 36.8
SAMBALPUR 63 24 39 0.06 | 1.55 0.05 | 235 | 24 38.1 37 | 587 |2 3.2
SONAPUR 34 6 28 0.09 | 1.09 0.02 | 163 |6 17.6 28 | 824
SUNDARGARH 76 24 52 0 0.9 0.05 | 4.5 20 26.3 48 | 632 |3 39 |1 1.3

TOTAL 1240 347 893 | 2.24 45.28 315 | 254 | 8 0.6 2 0.2 85 69.2 [ 34 |27 |1 0.1

8
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7.3.4 JANUARY 2015 - JANUARY 2014

The district-wise categorisation of change in water level during January-2015 with respect to that of January-

2014 has been given in table 7.12 and has been presented in Plate 7.12.

Rise in water level

A perusal of data and maps pertaining to fluctuation of January 2015 water level with that of January 2014
showed that only 27.98% of the total stations showed a rise in water level. The rise is more in 0-2 m range i.e
25.4%.the district which has recorded a rise in the range of 0-2m are Rayagada (52.6%), Kendujhar(45.5%),
Ganjam(40.7%), Bhadrak(38.1%) and kalahandi (39%) . 0.6% wells shows rise in 2- 4 m range, The districts
which has recorded rise in 0-2m range are Malkangiri (8.3%) Cuttack (2.5%), Nayagarh (3.4%) and Jajpur
(2.3%). 0.2 % of the total wells monitored showed greater than 4 m rise. They occur as minor patches within

areas showing rise in 2- 4 m range.

Fall in water level

A total of 72.01% NHS showed a fall in water level in January 2015. Out of all stations, 69.2% wells showed fall
in 0-2m range, 2.7% in 2-4m range and a minor 0.1 % in greater than 4 m range. Fall in 0-2m range is maximum
ie 100% in jagatsinghpur and minimum of 36.8% in Rayagada district showing water level fall in this range.

Greater than 4m fall in water level is found in only one well in sundergarh district.

In general, more than 72% of wells in the state recorded a fall in water level during January 2015 with respect to
January 2014.

74  FLUCTUATION WITH RESPECT TO PRE-MONSOON WATER LEVEL
741  APRIL 2014 - AUGUST 2014

The district-wise categorisation of water level fluctuation of April-2014 with respect to August-2014 has been
given in table 7.13 and rise / fall map has been presented in Plate 7.13.

Rise in water level

98.61 % of the wells monitored in August 2014 showed a rise in water level when compared with that of April
2014 (Pre-monsoon). 24.5% of wells showed rise in 0-2 m range, 45.3% in 2-4 m range and 28.7 % rise in the
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WATER LEVEL FLUCTUATION MAP OF ODISHA { APRIL 2014 VS AUGUST 2014 )

PLATE-7.13
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District wise Categorization of Change in Water Level
State: Odisha

Apr — 14 — Aug- 14

Table:-7.13

r\:;:rg:o NuvT:Ifsr of Range of fluctuation (m) Number and percentage of wells showing
DISTRICT well showing Rise (m) Fall (m) Rise Fall
analys 0-2m 2-4m >4 m 0-2m 2-4m >4m
ed Rise | Fall | Min Max Min | Max | No % No % No % No % No | % | No | %
ANUGUL 49 49 0 1.15 7.98 3 6.1 21 429 | 25 51
BALANGIR 56 56 0 0.05 7.9 17 | 304 | 31 554 8 14.3
BALESHWAR 29 29 0 0.48 6.52 5 17.2 12 | 414 | 12 | 414
BARGARH 63 55 8 0.07 7.15 0.02 | 0.39 25 | 39.7 10 159 | 20 | 31.7 8 12.7
BAUDH 46 45 1 1.29 5.75 0.05 | 0.05 6 13 26 | 56.5 | 13 | 28.3 1 2.2
BHADRAK 19 19 0 1.27 6.12 1 5.3 10 | 52.6 8 421
CUTTACK 83 83 0 0.3 5.33 32 | 386 | 43 | 518 | 8 9.6
DEBAGARH 9 9 0 0.5 4.95 1 11.1 4 44.4 4 44.4
DHENKANAL 39 39 0 0.6 6.92 4 10.3 19 | 48.7 | 16 41
GAJAPATI 24 24 0 0.28 6.42 3 125 | 12 50 9 37.5
GANJAM 85 85 0 0.2 6.06 34 40 35 | 412 | 16 | 18.8
JAGATSINGHA 22 22 0 1.5 3.85 5 22.7 17 77.3
JAJAPUR 39 39 0 0.64 5.16 5 12.8 | 23 59 11 | 28.2
JHARSUGUDA 12 12 0 0.6 5.1 2 16.7 5 41.7 5 41.7
KALAHANDI 40 37 3 1.3 6.42 0.2 0.6 3 7.5 22 55 12 30 3 7.5
KENDRAPARA 27 27 0 1.25 3.6 4 148 | 23 | 85.2
KENDUJHAR 81 81 0 1.9 9.79 4 4.9 47 58 30 37
KHORDHA 79 79 0 0.4 8.8 27 | 342 | 23 | 291 | 29 | 36.7
KORAPUT 51 51 0 0 8.1 15 | 294 | 23 | 4541 12 | 235
MALKANGIRI 17 17 0 1.6 6.8 4 23.5 7 412 | 6 35.3
MAYURBHANJ 74 74 0 0.44 9.46 3 4.1 27 | 365 | 44 | 59.5
NABARANGAPU 22 22 0 0.55 7.85 2 9.1 6 273 | 14 | 63.6
NAYAGARH 33 33 0 0.81 6.5 6 182 | 21 | 636 | 6 18.2
NUAPADA 20 20 0 0.3 4.85 4 20 13 65 3 15
PURI 80 77 3 0.4 3.44 0.67 2.4 41 51.3 36 45 2 2.5 1 1.3
RAYAGADA 20 20 0 0.35 4.4 10 50 8 40 2 10
SAMBALPUR 64 64 0 0.06 7.75 13 20.3 24 | 375 | 27 | 42.2
SONAPUR 38 36 2 0.03 7.23 0.02 | 0.51 10 26.3 13 | 342 | 13 | 34.2 2 5.3
SUNDARGARH 80 79 1 0.25 8.7 0.4 0.4 30 | 375 | 28 35 21 26.3 1 1.3
TOTAL 1301 1283 18 18.57 | 188.9 319 | 245 | 589 | 45.3 | 37 | 28.7 17 1.3 1 0.1
4
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range of more than 4m. A maximum of 40.0% of wells in Ganjam district and a minimum of 4.1% in Mayurbhanj
district recorded a rise in the range of 0-2m. A maximum of 85.2% of wells in Kendrapara district and a minimum
of 27.3% in Nabarangpur district recorded rise in the range of 2 — 4m with majority of the districts in the state

have more than 25% of the wells showing rise in this range.

Fall in water level
Only 1.38% of the wells monitored showed a fall in water level. 1.3% of wells showed fall in 0-2 m range. The fall
in 0-2m range is seen in Bargarh, Kalahandi, Rayagada and Sonapur districts. 0.1% of wells in the state

showed fall in water level in 2-4 m.

In general as it should be, a rise in water level is observed throughout the state during August 2014 with respect

to April 2014 and majority of wells recorded 0-4 m rise because of recharge of aquifer due to monsoon rainfall.

74.2 APRIL 2014 - NOVEMBER 2014

The district-wise categorisation of water level fluctuation of November 2014 with respect to April-2014 has given in
table 7.14 has been shown in Plate :- 7.14 .

Rise in water level

95.4 % of the wells monitored in November 2013 showed a rise in water level when compared with that of April
2014 (Pre-monsoon). 39% of wells showed rise in 0-2 m range, 44.5% in 2-4 m range and 11.6% rise in the
range of more than 4m. A maximum of 74% of wells in Puri district and a minimum of 5.1% in Jajpur district
recorded a rise in the range of 0-2m. A maximum of 72% of wells in Bhadrak and a minimum of 19.5% in Puri
district recorded rise in the range of 2 — 4m with majority of the districts in the state have more than 25% of the

wells showing rise in this range. 4.6 % of wells shows fall in the range of 0-2 m.

Fall in water level
Only 4.6% of the wells monitored showed a fall in water level. 4.6% of wells showed fall in 0-2 m range. The fall
in 0-2m range is seen in adequate number of wells in Bargarh, Kalahandi, Koraput and Sonapur districts.

In general as it should be, a rise in water level is observed throughout the state during November 2014 with

respect to April 2014 and majority of wells recorded 0-4 m rise because of recharge of aquifer due to monsoon

rainfall.

59



WATER LEVEL FLUCTUATION MAF OF ODISHA ( APRIL 2014 VS NOVEMBER 2014
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District wise Categorization of Change in Water Level

Apr — 14 — Nov- 14

State: Odisha

Table:-7.14

Number Range Number and percentage of wells showing
D Number | - of wells Rise Fall
ISTRICT of well showing Rise (m) Fall (m)
analysed 0-2m | 2-4m >4 m 0-2m 2-4m >4 m
Rise | Fall | Min | Max | Min | Max | No | % | No| % [No | % | No % No | % No | %

ANUGUL 52 51 1 065 | 528 | 037 | 037 | 12 | 231 | 32 | 615 | 7 |[135| 1 1.9
BALANGIR 52 49 3 0 32 | 016 | 095 | 31 | 596 | 17 | 327 3 5.8
BALESHWAR 28 28 0 0.88 6.43 4 | 143 | 15 | 536 | 9 | 32.1
BARGARH 62 42 20 0.03 6.1 004 | 147 | 19 | 306 | 19 | 306 | 4 | 65 | 20 | 323
BAUDH 47 45 2 0.4 46 | 015 | 035 | 15 | 319 | 25 | 532 | 5 | 106 | 2 4.3
BHADRAK 18 18 0 1.18 5.6 1 56 | 13 | 722 | 4 | 222
CUTTACK 82 81 1 0.2 55 | 006 | 006 | 42 | 512 | 35 | 427 | 4 | 49 1 1.2
DEBAGARH 9 9 0 0.15 | 3.05 6 | 667 | 3 | 333
DHENKANAL 41 41 0 0.1 5.35 12 | 293 | 24 | 585 | 5 | 122
GAJAPATI 25 24 1 0.14 75 1.31 | 1.31 3 12 | 12 | 48 9 36 1 4
GANJAM 84 83 1 0.33 6.05 | 0.05 | 0.05 | 37 44 30 | 357 | 16 19 1 1.2
JAGATSINGHA 21 21 0 0.02 | 3.35 13 | 619 | 8 | 38.1
JAJAPUR 39 39 0 1.23 54 2 51 | 22 | 56.4 | 15 | 385
JHARSUGUDA 12 11 1 115 | 315 | 05 0.5 3 25 8 | 66.7 1 8.3
KALAHANDI 39 37 2 0 522 | 018 | 035 | 12 | 308 | 20 | 513 | 4 [103 | 2 5.1
KANDHAMAL 0 0 0
KENDRAPARA 24 24 0 1.05 3.2 9 | 375 | 15 | 625
KENDUJHAR 80 80 0 0.18 8.71 22 | 275 | 51 | 638 | 7 8.8
KHORDHA 77 77 0 0.05 7.7 47 | 61 12 | 156 | 18 | 23.4
KORAPUT 46 41 5 0.15 5.3 035 | 1.1 16 | 348 | 22 | 478 | 3 6.5 5 10.9
MALKANGIRI 13 13 0 0.05 52 4 | 38| 6 |462 | 3 |23.1
MAYURBHANJ 74 73 1 059 | 9.06 | 0.03 | 003 | 11 | 149 | 49 | 662 | 13 [ 176 | 1 1.4
NABARANGAPU 21 21 0 0.5 6.6 5 | 238 | 12 | 571 4 19
NAYAGARH 32 32 0 0.5 6.35 19 | 594 | 10 | 313 | 3 | 94
NUAPADA 20 19 1 0.31 446 | 05 0.5 9 45 9 45 1 5 1 5
PURI 82 77 5 0.41 238 0.04 | 183 | 61 | 744 | 16 | 195 5 6.1
RAYAGADA 18 17 1 0.2 4 0.45 | 0.45 8 | 444 | 8 | 444 | A 5.6 1 5.6
SAMBALPUR 63 59 4 0.05 46 | 0.06 | 0.8 21 | 333 | 33 | 524 | 5 | 79 4 6.3
SONAPUR 38 31 7 0.27 487 | 005 | 115 | 12 | 316 | 15 | 395 | 4 |105| 7 18.4
SUNDARGARH 77 74 3 0 515 | 0.1 185 | 42 | 545 | 27 | 351 | 4 | 52 3 3.9

TOTAL 1276 1217 | 59 | 10.77 | 153.7 498 | 39 | 568 | 445 | 148 | 11.6 | 59 4.6
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7.4.3  APRIL 2014 - JANUARY 2015

The district-wise categorisation of water level fluctuation of January 2015 with respect to April-2014 has been

given in table 7.15 and has been presented in Plate 7.15.

Rise in water level

A perusal of the data and map pertaining to January 2015 with reference to April 2014 shows that rise in water
level between 0-2m has been observed in 67.6% of the wells with maximum of 96.6% of wells in Puri district and
a minimum of 31.6% in Bhadrak district recorded. 19% of wells are in 2-4 m range and 2% well shows rise in the

range of more than 4m.

Fall in water level

10.64% of the wells monitored showed a fall in water level. 9.5% of wells showed fall in 0-2 m range. District
showing fall in this range are Bargarh (38.7%), Sonepur (28.9%), Balangir (25.9%), Debagarh (22.2%) and
minimum of 2.1% fall in Anugul district. 0.9% of wells shows fall in 2-4m range. A maximum of 9.7% in Bargarh
district and in minimum of 1.3% in Khurda, sundargarh and Puri district recorded in this range .The percentage of

wells falling in greater than 4 m range is only 0.2% which is mostly in Koraput district.

In general as it should be, arise in water level is observed throughout the state during January 2015 with respect

to April 2014 and majority of wells recorded 0-4 m rise because of recharge of aquifer due to monsoon rainfall.
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District wise Categorization of Change in Water Level
State: Odisha

Apr — 14 — Jan- 15

Table:-7.15

r\‘lal:rg:o Num; ?sr of Range of fluctuation (m) Number and percentage of wells showing
DISTRICT well showing Rise (m) Fall (m) Rise Fall
analys 0-2m 2-4m >4 m 0-2m 2-4m >4m

ed Rise | Fall | Min Max Min | Max | No % No % No % No % No| % | No | %
ANUGUL 48 47 1 0.01 3.1 1.58 | 1.58 | 36 75 11 22.9 1 2.1
BALANGIR 54 40 14 0 6.07 0.01 | 146 | 33 611 | 4 7.4 2 3.7 14 25.9
BALESHWAR 31 31 0 0.4 4.05 21 677 |9 29 1 3.2
BARGARH 62 32 30 0.06 5.7 0.06 | 3.25 | 26 419 |5 8.1 1 1.6 24 38.7 | 6 9.7
BAUDH 45 37 8 0.03 | 3.93 0.06 | 1.2 31 68.9 | 6 13.3 8 17.8
BHADRAK 19 19 0 0.26 4.36 6 316 | 12 63.2 |1 5.3
CUTTACK 83 78 5 0.05 | 2.93 0.06 | 0.5 73 88 5 6 5 6
DEBAGARH 9 7 2 0.1 1.8 0.05 | 0.8 7 77.8 2 22.2
DHENKANAL 41 40 1 0.12 3.78 0.2 0.2 35 854 |5 12.2 1 2.4
GAJAPATI 25 24 1 0.31 7.4 0.09 [0.09 |9 36 14 56 1 4 1 4
GANJAM 83 81 2 0.06 4.84 0.09 | 01 59 711 120 241 | 2 2.4 2 2.4
JAGATSINGHA 22 21 1 0.29 2 0.15 | 0.15 | 20 909 |1 4.5 1 4.5
JAJAPUR 41 38 3 0.49 4.3 0.06 | 0.34 | 20 48.8 | 16 39 2 4.9 3 7.3
JHARSUGUDA 12 11 1 0.3 3.45 1.3 1.3 9 75 2 16.7 1 8.3
KALAHANDI 41 35 6 0.25 3.32 0.15 | 2.73 | 28 68.3 | 7 17.1 5 122 | 1 2.4
KENDRAPARA 26 26 0 0.1 2.2 24 923 | 2 7.7
KENDUJHAR 78 78 0 0.34 7.92 36 46.2 | 37 474 | 5 6.4
KHORDHA 78 67 11 0 4.9 0.05 | 265 | 52 66.7 | 9 115 | 2 2.6 10 128 | 1 1.3
KORAPUT 46 35 11 0 3 0.1 5 29 63 5 10.9 8 174 | 1 22 |2 4.3
MALKANGIRI 11 11 0 0.95 3.5 8 727 | 3 27.3
MAYURBHANJ 72 69 3 0.22 7.98 0.06 | 0.41 | 30 41.7 | 33 458 | 6 8.3 3 4.2
NABARANGAPU 18 17 1 0.25 5.65 0.86 | 0.86 | 14 778 | 2 111 |1 5.6 1 5.6
NAYAGARH 33 28 5 0.02 5.14 0.25 | 0.69 | 23 69.7 | 4 121 | 1 3 5 15.2
NUAPADA 20 18 2 0.02 1.72 0.62 | 0.8 18 90 2 10
PURI 80 77 3 0.05 1.85 0.03 | 207 | 77 96.3 2 2.5 1 1.3
RAYAGADA 19 19 0 0.1 2.4 15 789 | 4
SAMBALPUR 64 55 9 0.04 3.9 0.05 | 21 43 672 | 12 18.8 8 125 | 1 1.6
SONAPUR 38 27 11 0.1 3.32 0.13 | 0.95 | 22 579 |5 13.2 11 28.9
SUNDARGARH 79 74 5 0 3.75 0.05 | 2.15 | 60 759 [ 10 12.7 4 5.1 1 1.3

12

TOTAL 1278 1142 136 | 4.92 118.2 864 | 676 | 243 | 19 25 | 2 2 9.5 12 109 |2 0.2
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8.0 HYDROCHEMISTRY

The chemical quality of ground water has been evaluated by chemically analyzing water samples collected from
National Hydrograph Network Stations (NHNS) during April 2014. The water samples for these purposes were
collected in clean 1.0 litre plastic bottles after rinsing 2 to 3 times with the water samples to be collected. Various
chemical constituents present in ground water samples were analysed at Regional Chemical Laboratory, Central
Ground Water, Board, South Eastern Region, Bhubaneswar, as per standard methods available.

The chemical quality of ground water of shallow wells in the state is found to vary widely, depending upon the
physiography, soil texture and underlain soil formations. The shallow aquifer of inland zone is mostly fresh and
relatively saline for coastal plain where most of the wells are located in alluvium. These aquifers at places are of
high electrical conductivity (E.C.) and chloride concentration. Some of the locations having high values of E.C.
are incorporated in Table 8.1

Table 8.1 Location of wells having high electrical conductivity (E.C. > 20004S/cm)

DISTRICT_NAME BLOCK_NAME VILLAGE_NAME EC

ANUGUL BANARPAL Bhogabereni 4400
ANUGUL TALACHER Tentulai 2550
BARGARH GAISILET Gaisilet 4300
BAUDH KANTAMAL Kantamal 4300
CUTTACK NIALI Madhab 2216
DHENKANAL ODAPADA Dhaulpur 3000
GAJAPATI KASHINAGARA Kasinagar 2476
GAJAPATI PARLAKHEMUNDI Kalasing Banjero 3201
GANJAM CHHATRAPUR Tanganapalli 3226
GANJAM CHHATRAPUR Narendrapur 2363
GANJAM CHHATRAPUR Govindpur 2000
GANJAM CHIKITI Koilingi 2071
GANJAM DHARAKOTE Suramani 2676
GANJAM GANJAM Huma 4817
GANJAM HINJILICUT Hinjlikatu 2099
GANJAM JAGANATHPRASAD Chadeiapalli Chhak 2878
GANJAM KHALIKOTE Rambha 2290
GANJAM KUKUDAKHANDI Lathi 2156
GANJAM POLASARA Polasora 2284
GANJAM PURUSOTTAMPUR Bananai 2000
GANJAM RANGILUNDA Phulata 2285
GANJAM RANGILUNDA Korapalli 2273
JAGATSINGHAPUR | BALIKUDA Balikuda 4015
JAGATSINGHAPUR | KUJANG Bhutmundi 2180
JAGATSINGHAPUR | KUJANG Paradeepgarh 2171
JAGATSINGHAPUR | KUJANG Kujang 2157
JAGATSINGHAPUR | KUJANG Paradeep 2005
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KALAHANDI GOLAMUNDA Daspur 3220
KALAHANDI JUNAGARH Badbasul 2640
KALAHANDI KOKASARA Sunamala 2700
KALAHANDI KOKASARA Koksara 2000
KENDRAPARA GARADPUR Patkura 3200
PURI SADAR Chandanpur 2800
Tulasichoura-

PURI SADAR Malatipatapur 2100
SAMBALPUR JUJOMURA Malgun 2476
SAMBALPUR JUJOMURA Jujhumura 2451
SONAPUR ULUNDA Metakani 4170
SONAPUR ULUNDA Phulmuthi 2000
Some of the locations having high values of chloride are incorporated in Table 8.2

Table 8.2 Location of wells having high chloride (>250 mg/L)
DISTRICT_NAME BLOCK_NAME VILLAGE_NAME CHLORIDE
ANUGUL BANARPAL Bhogabereni 822
ANUGUL TALACHER Tentulai 422
ANUGUL ANUGUL Bantala 255
BALANGIR MURIBAHAL Haladia 333
BARGARH GAISILET Gaisilet 1145
BARGARH BARAPALI Kusanpur 422
BARGARH BARGARH Kharmanda 337
BARGARH BARGARH Khuntapali 323
BARGARH RAJBORASAMBAR Mahulpali 294
BAUDH KANTAMAL Kantamal 1517
BAUDH BAUDH SADAR Manamunda 510
BAUDH KANTAMAL Sanrahajhar 489
BAUDH BAUDH SADAR Baunsuni 312
CUTTACK NIALI Madhab 397
CUTTACK CUTTACKSADAR Tangi 358
DHENKANAL ODAPADA Dhaulpur 702
DHENKANAL SADAR Bhapur 266
DHENKANAL PARAJANG Singhada 252
GAJAPATI PARLAKHEMUNDI Kalasing Banjero 645
GAJAPATI KASHINAGARA K Sitarampur 528
GAJAPATI KASHINAGARA Kasinagar 408
GAJAPATI PARLAKHEMUNDI Gosani 312
GANJAM GANJAM Huma 1095
GANJAM JAGANATHPRASAD Chadeiapalli Chhak 766
GANJAM CHHATRAPUR Tanganapalli 578
GANJAM RANGILUNDA Korapalli 521
GANJAM CHHATRAPUR Narendrapur 479
GANJAM POLASARA Polasora 422
GANJAM HINJILICUT Hinjlikatu 422
GANJAM KHALIKOTE Rambha 422
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GANJAM CHHATRAPUR Chatrapur 390
GANJAM RANGILUNDA Phulata 386
GANJAM JAGANATHPRASAD Saishamuli 376
GANJAM CHHATRAPUR Govindpur 365
GANJAM PURUSOTTAMPUR Bananai 358
GANJAM CHIKITI Koilingi 337
GANJAM DHARAKOTE Suramani 337
GANJAM KUKUDAKHANDI Lathi 333
GANJAM BELLAGUNTHA Gobara 326
GANJAM HINJILICUT Belagan 273
GANJAM KAVISURJYANAGAR Gudiali 252
JAGATSINGHAPUR BALIKUDA Balikuda 1485
JAGATSINGHAPUR KUJANG Paradeep 585
JAGATSINGHAPUR KUJANG Bhutmundi 567
JAGATSINGHAPUR KUJANG Kujang 514
JAGATSINGHAPUR KUJANG Paradeepgarh 514
KALAHANDI GOLAMUNDA Daspur 496
KALAHANDI KOKASARA Sunamala 372
KALAHANDI KOKASARA Koksara 347
KALAHANDI JAYAPATNA Jaipatna 330
KALAHANDI JUNAGARH Mahichala 266
KENDRAPARA GARADPUR Patkura 1014
KENDRAPARA KENDRAPARA Duhuria 514
KENDRAPARA KENDRAPARA Kendrapara-| 514
KENDRAPARA DERA BIS Banpur 479
NUAPADA KOMANA Tarbod 363
NUAPADA KHARIAR Lachhipur 280
PURI SADAR Chandanpur 734
Tulasichoura-
PURI SADAR Malatipatapur 507
PURI SATYABADI Nuasamsarpur 507
PURI BRAHMAGIRI Alipata 479
PURI GOP Madrang 467
PURI SATYABADI Kadua 393
PURI SADAR Puri town 252
RAYAGADA PADMAPUR Kenduguda 397
RAYAGADA GUNUPUR Dambasara 326
SAMBALPUR JUJOMURA Malgun 514
SAMBALPUR JUJOMURA Jujhumura 500
SAMBALPUR BAMRA Bamra 284
SAMBALPUR JAMANKIRA Bhojpur 266
SAMBALPUR KOCHINDA Boxma 266
SONAPUR ULUNDA Metakani 1266
SONAPUR ULUNDA Phulmuthi 362
SONAPUR DUNGURIPALI Karlajuri 312
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The distribution of fluoride in shallow aquifer show that Angul, Balangir, Bargarh, Boudh, Dhenkanal, Ganjam,
districts are above the

Gajapati, Kalahandi, Khurdha, Nayagarh, Nuapara, Puri, Sambalpur, Suvarnapur,

desirable limit (1.0 mg/L) may be due to anthropogenic activities.

Some of the prime locations having high values of fluoride are given in Table-8.3

DISTRICT_NAME BLOCK_NAME VILLAGE_NAME FLUORIDE
ANUGUL TALACHER Sendhogram 4.4
ANUGUL BANARPAL Bhogabereni 4.2
ANUGUL BANARPAL Kukurang 3
ANUGUL ANUGUL Barhabahal 2.2
ANUGUL ANUGUL Bantala 2
ANUGUL CHHENDIPADA Chendipada 1.7
ANUGUL KANIHA Samal 1.5
ANUGUL ANUGUL Panchmahala 1.4
ANUGUL BANARPAL Tulsipal 1.4
BALANGIR BALANGIR Dulusara 1.6
BALANGIR PUINTALA Gaintala 1.6
BALANGIR BANGOMUNDA Titisilet 1.5
BALANGIR AGALPUR Salebhata 1.3
BALANGIR TUREKELA Kurli 1.2
BALANGIR PUINTALA Dumerbahal 1.2
BALANGIR AGALPUR Gorcochia 1.2
BALANGIR BALANGIR Bolangir-1 1.11
BALANGIR KHAPRAKHOL Phulkimunda 1.1
BALANGIR AGALPUR Bharsuja 1.1
BARGARH BIJEPUR Kharmunda 1.2
BAUDH HARBHANGA Purunakatak 1.2
BAUDH HARBHANGA Harekrishnapur 1.2
BAUDH BAUDH SADAR Badhigan 1.1
BAUDH KANTAMAL Gohipita 1.1
BAUDH HARBHANGA Tukulunda 1.1
CUTTACK NARASINGHPUR Narsingpur 1.3
DHENKANAL HINDOL Rasol 1.2
DHENKANAL PARAJANG Parjang 1.2
DHENKANAL PARAJANG Kandarsingha 1.2
GAJAPATI PARLAKHEMUNDI Raygarh 2
GAJAPATI KASHINAGARA Kasinagar 1.7
GAJAPATI MOHANA Luhaguda 1.4
GAJAPATI PARLAKHEMUNDI Kattalakanita 1.4
GAJAPATI PARLAKHEMUNDI Gosani 1.2
GANJAM DHARAKOTE Suramani 1.5
GANJAM KHALIKOTE Rambha 1.4
GANJAM SARGAD Sheragada 1.3
GANJAM BHANJANAGAR Gallery 1.2
GANJAM RANGILUNDA Korapalli 1.2
GANJAM PURUSOTTAMPUR Bananai 1.1
KALAHANDI JUNAGARH Badbasul 3.6
KALAHANDI GOLAMUNDA Golmunda 2.1

68




KALAHANDI JUNAGARH Baldiamal 1.2
KENDUJHAR GHASIPURA Ramchandrapur 2.4
KHORDHA TANGI Nirakarpur 1.1
MAYURBHANJ KUSUMI Kherna 1.5
NAYAGARH GANIA Ghholahandi 3.3
NAYAGARH ODAGAON Odagaon 1.8
NAYAGARH ODAGAON Solopata 1.5
NAYAGARH BHAPUR Kandapara 1.5
NAYAGARH DASAPALLA Daspalla-i 1.5
NAYAGARH NUAGAON Sapada 1.3
NAYAGARH DASAPALLA Subalaya 1.3
NUAPADA BODEN Boden 1.7
NUAPADA KHARIAR Ranipur 1.4
NUAPADA KHARIAR Sanmaheswar 1.3
PURI SATYABADI Uansdiha 1.8
PURI PIPIL Bantalsingh 1.5
PURI BRAHMAGIRI Budhiabar 1.4
PURI SADAR Moradpada 1.4
PURI DELANGA Beraboi 1.4
PURI BRAHMAGIRI Girala 1.1
SAMBALPUR DHANKAUDA Christianpara 1.5
SAMBALPUR JUJOMURA Mundher 1.2
SAMBALPUR MANESWAR Sahaspur 1.1
SONAPUR SONEPUR Khari 1.4
SONAPUR BINIKA Ankhidadar 1.4
SONAPUR ULUNDA Metakani 1.1
SUNDARGARH SUNDARGARH Karamdihi 1.1
SUNDARGARH BALISANKARA Putudihi 1.1
SUNDARGARH SUNDARGARH Moshani Kani 1.1
SUNDARGARH RAJAGANGAPUR Laing 1.1
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ANNEXURE - |




DISTRICT_NAME - ANUGUL

BLOCK_NAME VILLAGE_NAME | LATITUDE LONGITUDE SITE_TYPE
ATHMALLIK Tileswar 20°53'7" N 84°37'22" E Dug Well
CHHENDIPADA Katada 20°54'24" N 84°49'14" E Dug Well
PALALAHADA Jamardihi 21°30'2" N 85°15'26" E Dug Well
ANUGUL Tikarpara 20°35'54" N 84°47'15" E Dug Well
ANUGUL Tikarpara-ii 20°35'54" N 84°47'15" E Dug Well
ANUGUL Purnakot 20°38'45" N 84°50'10" E Dug Well
ATHMALLIK Athamallik 20°43'19" N 84°31'53" E Dug Well
ANUGUL Bantala-li 20°44'30" N 85°3'56" E Bore Well
ANUGUL Panchmahala-li 20°48'12" N 85°0'28" E Bore Well
ATHMALLIK Thakurgarh 20°48'48" N 84°38'5" E Dug Well
ANUGUL Jagannathpur 20°43'16" N 84°52'10" E Dug Well
ANUGUL Maratira 20°49'31" N 84°58'25" E Bore Well
KANIHA Seepur 21°10'32" N 85°9'23" E Bore Well
KANIHA Pabitranagar 21°8'22" N 85°10'4" E Bore Well
KANIHA Goribandha 21°1'3" N 85°10'28" E Bore Well
KISHORENAGAR | Bamur 21°0'42" N 84°29'10" E Dug Well
KISHORENAGAR | Boinda-li 20°58'8" N 84°39'3" E Bore Well
KISHORENAGAR | Handpa 20°57'2" N 84°41'20" E Dug Well
KISHORENAGAR | Boinda 20°54'37" N 84°441" E Dug Well
TALACHER Chainpal 20°53'12" N 85°13'9" E Bore Well
KISHORENAGAR | Handpa-li 20°52'48" N 85°10'4" E Bore Well
PALALAHADA Srirampur 21°23'40" N 85°9'4" E Dug Well
PALALAHADA Khamar-li 21°15'58" N 85°12'4" E Bore Well
PALALAHADA Khamar 21°15'58" N 85°11'48" E Dug Well
ANUGUL Jarpada 20°52'48" N 85°10'4" E Bore Well
ANUGUL Derjung 20°50'18" N 85%2'8" E Bore Well
BANARPAL Mahidharpur 20°41'15" N 85°11'8" E Dug Well
ANUGUL Bantala 20°44'35" N 85°3'47" E Dug Well
ANUGUL Tubey 20°48'50" N 84°59'68" E Dug Well
BANARPAL Angul 20°50'20" N 85°%'58" E Dug Well
CHHENDIPADA Ugi 20°50'48" N 84°52'45" E Dug Well
CHHENDIPADA Jharpada 20°52'35" N 84°52'55" E Dug Well
PALALAHADA Pallahara 21°25'54" N 85°11'45" E Bore Well
PALALAHADA Pallahara 21°25'45" N 85°11'33" E Dug Well
KANIHA Sipur 21°10'0" N 85°9'25" E Dug Well
CHHENDIPADA Bagharia 21°96'25" N 84°48'57" E Dug Well
CHHENDIPADA | Chendipada 21°4'54" N 84°52'18" E Dug Well
KANIHA Samal 21°4'20" N 85°8'30" E Dug Well
TALACHER Godibandha 21°1"10" N 85°10'10" E Dug Well
CHHENDIPADA Kosala 21°0'27" N 84°56'56" E Dug Well
TALACHER Kumunda 20°58'35" N 85°1'35" E Dug Well
TALACHER Talcher 20°56'55" N 85°12'62" E Dug Well
TALACHER Balanda 20°55'39" N 85°9'28" E Dug Well
CHHENDIPADA Nisa 20°55'35" N 85°0'15" E Dug Well
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TALACHER Sendhogram 20°55'32" N 85°14'0" E Dug Well
TALACHER Tentulai 20°55'10" N 85°10'23" E Dug Well
CHHENDIPADA | Durgapur 20°%5'5" N 84°52'58" E Dug Well
BANARPAL Kukurang 20°53'50" N 85°8'54" E Dug Well
BANARPAL Bhogabereni 20°53'30" N 85°12'50" E Dug Well
BANARPAL Kuio 20°53'27" N 85°4'52" E Dug Well
CHHENDIPADA | Paranga 20°52'45" N 85°1'50" E Dug Well
BANARPAL Amna 20°50'56" N 85°10'8" E Dug Well
BANARPAL Banarpal 20°50'30" N 85°12'58" E Dug Well
BANARPAL Kulnara 20°50'10" N 85°10'10" E Dug Well
ANUGUL Panchmahala 20°49'22" N 85°3'33" E Dug Well
BANARPAL Tulsipal 20°48'13" N 85°11"12" E Dug Well
ANUGUL Barhabahal 20°45'18" N 85%6'0" E Dug Well
DISTRICT_NAME - BALANGIR
BLOCK_NAME VILLAGE_NAME | LATITUDE LONGITUDE SITE_TYPE
TITLAGARH Regdol 20°16'27" N 83°14'33" E Dug Well
TITLAGARH Titlagarh 20°17'16" N 83°9'28" E Dug Well
TITLAGARH Chormara 20°18'17" N 83°17'30" E Dug Well
BANGOMUNDA | Joyorpada 20°20'13" N 82°51'49" E Dug Well
SAINTALA Piprut 20°21'8" N 83°18'36" E Dug Well
MURIBAHAL Bandupali 20°28'20" N 83°%'37" E Dug Well
DEOGAON Kesaropali 20°32'42" N 83°25'0" E Dug Well
AGALPUR Patdamundai 21°0'7" N 83°26'30" E Dug Well
AGALPUR Agalpur 21°0'44" N 83°24'25" E Dug Well
TUREKELA Dhomana Donga | 20°25'37" N 82°54'33" E Dug Well
KHAPRAKHOL Phulkimunda 20°42'38" N 82°49'4" E Dug Well
LOISINGA Loisinga 20°50'57" N 83°30'41" E Dug Well
TITLAGARH Eachgaon 20°12'42" N 83°0'42" E Dug Well
BANGOMUNDA | Sindhikela 20°13'30" N 82°57'22" E Dug Well
BANGOMUNDA | Sindhikela 20°13'42" N 82°56'23" E Dug Well
MURIBAHAL Haladia 20°20'33" N 83°2'42" E Dug Well
TUREKELA Kantabaniji 20°28'45" N 82°55'40" E Dug Well
TUREKELA Kantabhanji 20°28'45" N 82°55'40" E Bore Well
MURIBAHAL Gudighat 20°27'55" N 83°3'10" E Dug Well
SAINTALA Dumalpada 20°27'3" N 83°21'51" E Dug Well
SAINTALA Saintala <New> | 20°26'38" N 83°22'23" E Dug Well
SAINTALA Saintala <New> 20°26'36" N 83°21'33" E Dug Well
TITLAGARH Jagua 20°26'8" N 82°54'47" E Dug Well
BANGOMUNDA | Nekpada 20°26'8" N 82°54'47" E Dug Well
MURIBAHAL Muribahal 20°23'5" N 83°0'45" E Dug Well
PATNAGARH Patnagarh-ii 20°41'54" N 83°7'27" E Dug Well
BALANGIR Bolangir-ii 20°41'52" N 83°28'48" E Dug Well
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BALANGIR Pudapalli 20°40'47" N 83°31'15" E Dug Well
PUINTALA Kurul 20°40'4" N 83°31'31"E Dug Well
PUINTALA Atgan 20°40'4" N 83°31'30" E Dug Well
BALANGIR Bijakhaman 20°40'2" N 83°27'16" E Dug Well
BALANGIR Sikachhira 20°37'33" N 83°24'7" E Dug Well
BELPARA Lathor 20°37'30" N 82°45'55" E Dug Well
BALANGIR Sinkhaman 20°37'9" N 83°25'35" E Dug Well
BALANGIR Madiapali 20°44'28" N 83°29'44" E Dug Well
BALANGIR Dudoka Sira 20°44'13" N 83°24'10" E Dug Well
BALANGIR Padampur 20°44'4" N 83°34'45" E Dug Well
BALANGIR Jhankar Pali 20°43'55" N 83°23'22" E Dug Well
BALANGIR Hardatal 20°43'51" N 83°21'50" E Dug Well
PATNAGARH Jogimunda 20°43'48" N 83°0'45" E Dug Well
PUINTALA Randa 20°43'45" N 83°33'48" E Dug Well
PUINTALA Gaintala 20°43'25" N 83°31'35" E Dug Well
BALANGIR Dulusara 20°43'18" N 83°18'37" E Dug Well
AGALPUR Salebhata 20°%58'15" N 83°32'27" E Dug Well
AGALPUR Bharsuja 20°57'58" N 83°24'20" E Dug Well
AGALPUR Gorcochia 20°%55'20" N 83°25'40" E Dug Well
LOISINGA Suka 20%54'49" N 83°30'35" E Dug Well
LOISINGA Jogisurda 20°52'42" N 83°33'10" E Dug Well
LOISINGA Burda 20°%52'29" N 83°30'51" E Dug Well
LOISINGA Burda 20%52'25" N 83°30'57" E Dug Well
KHAPRAKHOL Harisankar 20°50'55" N 82°51'55" E Dug Well
LOISINGA Mandia Padar 20°49'53" N 83°30'19" E Dug Well
AGALPUR Uchhababhal 21°1'44" N 83°26'43" E Dug Well
AGALPUR Nuagaon 21°1'5" N 83°18'48" E Dug Well
AGALPUR Ichhapur 21°1'5" N 83°18'48" E Dug Well
AGALPUR Duduka 20°58'48" N 83°29'28" E Dug Well
BALANGIR Fasad 20°49'15" N 83°29'56" E Dug Well
PUINTALA Chhatamakhan 20°47'10" N 83°29'57" E Dug Well
PUINTALA Ledarbohal 20°47'9" N 83°30'8" E Dug Well
LOISINGA Banjipali 20°45'57" N 83°20'41" E Dug Well
KHAPRAKHOL Khaprakhol 20°452" N 82°52'3" E Dug Well
BELPARA Baijal Sagar 20°44'47" N 82°9%56'41" E Dug Well
PUINTALA Dumerbahal 20°44'42" N 83°37'25" E Dug Well
PUINTALA Bairasar 20°44'28" N 83°40'11" E Dug Well
PATNAGARH Ghambari 20°43'17" N 82°56'36" E Dug Well
BALANGIR Churapali 20°43'0" N 83°17'0" E Dug Well
PATNAGARH Sarmohan-i 20°42'58" N 83°13'20" E Dug Well
BALANGIR Dhumamara 20°42'50" N 83°26'27" E Dug Well
PATNAGARH Banjari 20°42'33" N 83%'7"E Dug Well
PATNAGARH Rampur 20°42'24" N 83°9'10" E Dug Well
PATNAGARH Rampur 20°42'24" N 83°9'3" E Dug Well
BALANGIR Bolangir-1 20°41'55" N 83°28'53" E Dug Well
BELPARA Belpara 20°35'22" N 82°58'18" E Dug Well
BELPARA Nunhad 20°35'1" N 82°57'17"E Dug Well
DEOGAON Sagarpali 20°33'30" N 83°25'19" E Dug Well
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TUREKELA Salandi 20°31'24" N 82°55'38" E Dug Well
SAINTALA Tikkarpada 20°30'14" N 83°8'5" E Dug Well
TUREKELA Tureikela 20°30'10" N 82°48'27" E Dug Well
TUREKELA Kurli 20°29'30" N 82°55'12" E Dug Well
TENTULIKHUNTI | Tusura 20°29'26" N 83°28'33" E Dug Well
MURIBAHAL Jamut 20°20'50" N 82°56'31" E Dug Well
MURIBAHAL Bongamunda 20°20'26" N 82°54'35" E Dug Well
SAINTALA Belgaon 20°18'50" N 83°19'0" E Dug Well
BANGOMUNDA | Titisilet 20°18'1" N 82°55'30" E Dug Well
BANGOMUNDA | Sindhikela 20°13'52" N 82°56'29" E Dug Well
TITLAGARH Kholan 20°13'57" N 83°4'39" E Dug Well
TITLAGARH Minapali 20°14'51" N 83%6'24" E Dug Well
DISTRICT_NAME- BALESHWAR
BLOCK_NAME VILLAGE_NAME | LATITUDE LONGITUDE SITE_TYPE
NILAGIRI Khantapada 21°23'53" N 86°48'40" E Dug Well
SORO Lingapada 21°16'45" N 86°41'8" E Dug Well
BALIAPAL Baliapal 21°40'13" N 87°17'12" E Dug Well
JALESWAR Raibania 21°54'29" N 87°11'51"E Dug Well
BASTA Chalanti 21°45'48" N 87°10'50" E Dug Well
SIMILIA Markona 21°11'0" N 86°36'0" E Dug Well
KHAIRA Kupari 21°15'58" N 86°25'58" E Dug Well
NILAGIRI Chekamara 2