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DISTRICT AT A GLANCE

1. GENERAL
Location North Latitude 15° 55@0" and 17° 20@0"
East Longitude 77° 15@0@and 79° 15@0"
Geographical area (ha) 18,47,00
Headquarters Mahabubnagar
No. of revenue mandals 64
No. of revenue villages 1544
Population (2001) Urban 3,71,355
Rural 31,42,579
Total 35,13,934
Population density (persons/sq.km) 970
Work force
Cultivators 7.43 lakhs
Agricultural labour 6.27 lakhs
Major rivers Krishna
Tungabhadra
Geology
Soils Red sandy soils
sandy loam soils
black soils
Agroclimatic zone Southern plateau
and hill zone no.10
(South Telangana
zone)
2. RAINFALL
Normal annual rainfall Total 605 mm
Southwest monsoon 484 mm

Northeast monsoon 73 mm



Cumulative departure from

normal rainfall for the last 5 years

3. LAND USE (2005-'06) (Area in ha.)
Forest
Barren and uncultivated
Cultivable waste
Current fallows

Net area sown

4. IRRIGATION (2005-'06) (Areain ha.)

Source of irrigation
Canals
Tanks
Dug wells
Bore / Tube wells
Others
Net area irrigated
Gross area irrigated

Major irrigation projects

Medium irrigation proejcts

5. GEOLOGY

Major rock types

6. GROUND WATER
Well census (2005-©6)
Dug wells

Shallow tube / bore wells

Priyadarshini

Jurala project

1. RDS canal,

2. Koilsagar

3. Ookashettivagu
project

4. Savala sagar

Granite & gneisses
Limestones

Shales, Basalt

-16%

267000
96000
15000

435000

777000

21000
11000
18000
111000
6000
1,67,000
211000

91,809
76837



Deep tube / bore wells
Exploration by CGWB

No. of wells drilled

Major aquifer zones (m)

Aquifer parametres

Transmissivity (sq.m/day) Hard rock

Soft rock
Storage Co-efficient Hard rock
Soft rock
Monitoring
No. of observation wells
Dug wells
Piezometers Manual

Range of water levels (May 2005)
Minimum (m below ground level)
Maximum (' m bgl)

General range ( m bgl)

7. GROUND WATER RESOURCES (MCM)
Net annual ground water availability
Net annual draft
Balance resource

Stage of ground water development

8. GROUND WATER DEVELOPMENT CATEGORY
No. of mandals categorised as
Safe (<70 % of net available resource)
Semi Ciritical (70 - 90 %)
Critical (90 - 100 %)
Over exploited (> 100 %)
No. of villages natified for restricted development

(by State Ground Water Authority)

Nil

129
25.0t0 70.0

20 to 50

60 to 130
3.0x10"to
5.0x10°

38
28
10

2.22
23.68
10to 18

1430.22
885.77
544.45

62%

27
20

12
400



9. CHEMICAL QUALITY
Electrical Conductivity (micro Siemens / cm at 25 deg. C)
Chloride (mg/l)
Fluoride (mg/l)
Nitrate (mg/l)

1000 to 3000
200 to 700
0.5t02.0
15to 70



GROUND WATER INFORMATION
MAHABUBNAGAR DISTRICT, ANDHRA PRADESH

1.0 INTRODUCTION
1.1 General

Mahabubagar, with a total geographical area of 18742 Sqg.km. stands
second largest of 23 districts in Andhra Pradesh state, which accounts for 6.73%
to the state. The district having four(4) revenue divisions and 64 Mandals and
1554 revenue villages, with Headquarters at Mahbubnagar town lies between
North Latitudes 77° 55¢00’ and 17° 20’ 00" and East longitudes 77° 15’ 002 and
covered in the Survey of India topographical maps no 56G and 56K. The district

is well connected with road, rail and telecommunication as well (Fig.1).

As per 2001 census, the population of the district is 35,13,034, with a
density of 190 persons per square Km. with urban population and rural
population accounts for 10.57% and 89.43%, respectively, to the population of
the district.

The district is mainly covered by three types of soils Viz. red sandy soil
(Dubbas and Chalkas) Red earth (with loamy sub-soils and Chalkas) and black

cotton soils. Red sandy soils and red earth are permeable and well drained.

1.2 Farmers’ Distress Situation:

Owing to the prevalence of drought conditions and dwindling of water
resources in the district in the recent past distress has set in among the farmers.
As a result, there has been a ‘spurt’ in suicidal deaths and rise in the migration to
the urban areas in the last two years. As per the official sources, about 143

farmers committed suicides in the district from May, 2004 to August 2006.

Most of the victims of the distress conditions are commercial commodity
growers, rain-fed crop producers and the marginal and small landholders

particularly from non-command areas.
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As per the official sources and personal interaction with farmers across the

district the major factors for distress situation are as follows:-

1) Dry bore wells: The farmers in non-command area are dependent
more on ground water and drilled number of wells in their small land holdings.
The activity, without scientific investigations, has resulted in dry wells. Financial
institutions discourage drilling of wells at close intervals. As a result, farmers
have borrowed loans from money lenders at exorbitant interest rates and could

not repay them.

2) Failure of bore wells: Farmers depended more or less potential bore
wells for irrigating their crops. Failure of monsoon in consecutive years and non-
sustainability of low-yielding bore wells have resulted in failure of wells, thus

pushing the farmers to distress situation.

3) Power Crisis: Due to frequent interruptions of power and burning of
pump motor because of fluctuation (low voltage), the farmer is unable to irrigate

the whole sown area to the optimum level.

3) Low Crop Yield: Non-practicing of water management techniques,
wrong selection of crops, spurious seeds leading to crop failures with low yields

are resulting in heavy pecuniary losses to the farmers.

4) Market fluctuation: The cost of inputs and overall investment on
crops is higher than the supporting price for procurement of grains. So the
farmer is not getting remunerative prices and being pushed into distress

situation.



1.3 Drainage:

The entire district lies in Krishna river basin. The district is covered by
eight major watersheds viz., Magnur vagu basin, Musi basin, Upper Krishna
basin, Dind basin, Tungabhadra basin, Okachetty basin, Kagna basin and Lower
Krishna basin. The Krishna and Tungabhadra are two principal rivers that flow
through the district. The Krishna river flows through Gadwal, Atmakur,
Wanaparthy, Alampur and Achampet mandals whereas Tungabhadra meanders
through Taluks of Gedwal and Alampur. River Dindi, a tributary of Krishna
traverses through Kalwakurthi and Achampet areas and Koilsagar is another
tributary to Krishna river. Peddavagu and Chinnavagu are small tributaries to
Krishna. The water divide runs in west-north west to east and south west through
the catchment of Krishna and Tungabhadra rivers. The water divide separate the
Krihna and Koilsagar basins in the North East-South East districts. The district is

divided into 49 micro basins.

1.4 Land Use:
The land use particulars of the district for the year 2005-2006 are shown in
Table-1.

Table-1: Land Use Pattern
Sl. | Category Area in | % to the total
No. ‘000’ Ha | geographical
area
1 Forest 267 14.45
2 Barren & un-utilisable lands 96 5.19
3 Land put to non-agriculture use 80 4.33
4 Cultivable waste 15 0.81
5 Permanent pastures and other 25 1.35
grazing lands
6 Land under miscellaneous, tree, crops and | 8 0.43
grooves not included in net sown area
7 Other fallow lands 144 7.80
8 Current fallow lands 435 23.55
9 Total cropped area 833 45.10




1.5 Irrigation

The total net area irrigated by the different sources in 2005-06 stood at
167000 ha., out of which the area irrigated by the ground water resources was
129000 ha., which constitutes 77.2% to net area irrigated. Area irrigated by
surface water is 38000 ha., which accounts for 22.8% to the total irrigated area.
The figures show that the groundwater plays a predominant role in the irrigation.
The total net irrigated area is 167000 ha., which amounts to 9.04% to the total
geographical area. The details of the source-wise irrigation pattern is presented
in Table-2.

Table-2: Area irrigated by different sources  (2005-2006)
(Areain ‘000" Ha.)

S Source Gross % to Net %to

No areain Ha | total area total
gross net
area area

1 Canals 24 1.37 21 12.5

2 Tanks 13 6.16 11 6.5

3 Tube wells & Filter points 145 68.72 111 66.46

4 Other wells 22 10.42 18 10.77

5 Other sources 7 3.3 6 3.60

6 Surface water 37 17.3 32 19.16

7 Ground water 167 79.14 129 77.2

8 Gross Area irrigated 211 167

9 Area irrigated 44

more than once

1.6 Cropping pattern (2005-2006)

The cropping pattern is always practiced with respect to climatic
conditions, availability of irrigation sources and soil types. Paddy has been a
staple crop since ages in the agrarian district that is mostly grows under canals,
tanks and other wells. Other principal crops like jowar, bajra and grams are
mostly rainfed crops. The commercial crops like chillies, cotton and groundnut
are grown under irrigation. The total area, under food crops is 478000ha., and
not food crops is 355000 ha., which is constitutes 57.38% and 42.61% to the



total cropped are respectively. The total cropped area which stands at 833000

ha., shares 45% to the total geographical area of the district.

The major crops grown in the district are paddy, millets, pulses, oilseeds
and others. The net area occupied by paddy-13.4%, millets-23.85%, pulses-
16.5%, oilseeds-38.7% and others 7.6%.

1.7 Previous work by CGWB

The C.G.W.B has carried out systematic hydrogeological surveys and
under first generation reappraisal surveys in the entire district. Under the drought
drilling programme, reconnoitary survey was carried out in 1968-70 to
recommend suitable sites for developing ground water resource. As a part of
Technology Mission project for drinking water, the Board completed source
finding work in 111 villages and proposed 9 check dams, for which 71 VES were
carried out, covering 46 villages. The Board also carried out geophysical surveys
and profiling to locate favourable sites for ground water exploration. Under
ground water exploration, the Board has carried out exploration in three phases
and constructed 129 deep exploratory wells in the district in order to study the
occurrence and potential of the aquifer down to the depth of 200 m. In order to
study the dynamic parameters of the aquifers, the Board established 68
monitoring wells including 8 piezometer wells. The water levels of the
observation wells is monitored 4 times a year and ground water quality is also

observed once in a year.

In addition, mass awareness programmes are being conducted in order to
educate the people regarding the availability of ground water resources and its

behaviour and its development and conservation, etc.



2.0 RAINFALL

The annual rainfall of the district is 605 mm, ranging from 404 mm at
Ghattu mandal to 756 mm at Amrabad mandal. The mean rainfall of the district
was highest as 792 mm during 1998-99, which is 34% above normal and lowest
as 410 mm during the period 2004-2005, which is 31% below normal.

The annual variation of rainfall is conspicuous. The analysis of the rainfall
for the preceding five years shows that the district has received deficit rainfall for
four years with maximum deficit during 2004-2005, which was —32% departure
from the normal. The cumulative effect of 5 years rainfall for the period from
2000-04 was 16% below normal. The cumulative departure of rainfall by more
than 60% below normal (scanty) was observed in 13 mandals. These mandals
experienced drought conditions during the period. The details are presented in
Table 3 and Fig 2.

3.0 GROUND WATER SCENARIO
3.1 HYDROGEOLOGY

Ground water occurs in all the geological formations in the district. The
major rock types in the district are peninsular gneissic crystallines, limestones,
conglomerates, sandstones, shales, basalts and alluvium. The occurrence and
behaviour of ground water is an outcome of combined interplay of hydrological,
geological, structural, climatological factors, which together form dynamic
integrated system. All these factors are inter-dependent and inter-related, each
adding its contribution in functioning of the dynamic system. The yield of wells
depend on recharge conditions, draft etc. In drought condition, the yield of wells
will drastically dwindle in phreatic aquifers. The general hydrogeological

conditions in the district presented in Fig.3.

The nature and occurrence of the ground water in different water bearing

formations are discussed below



Table 3.

MANDAL-WISE ANNUAL RAINFALL AND ITS DEPARTURE FROM NORMAL
MAHABOOBNAGAR DISTRICT

(Rainfall in mm)

SNOMANDAL NAME NORMAL (2)200' (2)(2)01' (23202'(2)203'(23204' DO D1 D2 |pD3 D4 ngp'\f'\%'}ﬁg\f REMARK
1 |ACHAMPET 709 | 650 | 868 | 712 | 657 | 464 | -8%| 22%| 0% -7%-35%| -27% Deficit
2 |ADDAKAL 623 | 585 | 587 | 471|539 | 440 | -6%| -6%]-24%]|-13%]-29% -79% Scanty
3 ALAMPUR 588 | 663 | 673 | 487 13%| 15%]-17% 10% Normal
4 |AMANGAL 607 | 747 | 590 | 503 | 899 | 660 | 23%| -3%]-17%]| 48%| 9% 60% Excess
5 |AMRABAD 756 | 462 | 715|436 | 617 | 416 |-39%| -5%|-42%]-18%|-45%| -150% |Scanty
6 |ATMAKOOR 583 | 776 | 861 | 571|522 | 414 | 33%| 48%| -2%|-10%-29% 39% Excess
7 [BALANAGAR 596 | 813|584 | 546 | 867 | 380 | 36%| -2%| -8%]| 45%]-36% 35% Excess
8 [BALMOOR 695 | 850 | 713|729 392|371 [22% 3% 5%-44%-47% -61% Scanty
9 |BUINAPALLY 625 | 625|691 | 494 | 566 | 426 | 0%| 11%-21%)| -9%-32% -52% Deficit
10 |BOMRASPET 576 | 483|625 | 515|667 | 354 |-16% 9%|-11%| 16%]-39% -41% Deficit
11 BOOTHPUR 626 | 548 | 576|491 | 605 | 410 |-12%| -8%]-22%| -3%|-35% -80% Scanty

12 [CHINNACHINTA KUNTA| 496 | 593 | 735 | 558 | 767 | 321 | 20%)] 48%| 12%| 55%-35%  100%  |Surplus

13 |DAMARAGIDDA 556 | 702 | 624 | 502 | 472 | 417 | 26%]| 12%-10%-15%|-25%|  -11% Normal
14 DEVARKADRA 635 | 553 | 866 | 640 | 693 | 496 |-13%) 36%| 1%| 9%|-22% 12% Normal
15 |DHANWADA 564 | 723 | 760 | 532 | 777 | 453 | 28%) 35%| -6%| 38%|-20% 75% Surplus
16 DHAROOR 559 | 780 | 635 | 509 | 558 | 405 | 39%) 14%| -9%| 0%]-28% 17% Normal
17 |DOULTABAD 661 | 661 | 620 | 626 | 689 | 487 | 0%| -6%| -5%| 4%-26%  -34% Deficit
18 |GADWAL 642 | 631 | 843 | 605 | 766 | 409 | -2%) 31%| -6%| 19%]-36% 7% Normal
19 |GHANAPUR 607 | 613 | 629|409 | 587|294 | 1% 4%]-33%| -3%-52% -83% Scanty
20 |GHATIU 404 | 694 | 668 |372|615 72%| 65%| -8%) 52% 182%  |Surplus
21 |GOPALPET 630 | 784 | 607 | 519 | 579 | 386 | 24%| -4%|-18%| -8%|-39% -44% Deficit
22 HUNWADA 669 | 672|628 | 775|746 | 294 | 0%| -6%) 16%| 12%-56%  -34% Deficit
23 |IEEZ 510 | 857 | 679 411 | 630 | 298 | 68%) 33%|-19%]| 24%|-42% 64% Surplus
24 |ITKYAL 531 | 576 | 551 | 425|570 | 363 | 8% 4%-20% 7%-32% -32%  |Deficit




25 JADCHERLA 628 | 690 | 597 | 652 | 811 | 483 | 10%| -5%| 4%| 29%|-23% 15% Normal
26 |KALWAKURTHY 643 | 624 | 800 | 533 | 733 | 488 | -3%| 24%-17%]| 14%]-24% -6% Normal
27 |KESHAMPET 607 | 564 | 815 | 644 | 682 | 496 | -7%) 34%| 6%| 12%]-18% 27% Excess
28 |KODAR 663 | 606 | 885 | 593 | 542 | 346 | -9%) 34%-11%-18%-48%|  -52%  Deficit
29 |KODANGAL 729 | 663|761 581|706 |381| -9% 4%-20%| -3%]-48% -76% Scanty
30 |KOILKONDA 624 | 594 | 607 | 495 | 551 | 532 | -5%]| -3%-21%]-12%]-15% -55% Deficit
31 KOLLAPUR 674 | 766 | 591 | 715|588 | 417 | 14%-12%| 6%]-13%]-38% -43% Deficit
32 |KONDURUG 639 | 675|773 585|714 429 | 6% 21%| -8%| 12%]-33% -3% Normal
33 KkosGl 590 | 609 | 625 | 338 [###|624 | 3% 6%-43%| 93%| 6% 65% Surplus
34 |KOTHAKOTA 545 | 759 | 882 | 539 | 676 | 458 | 39%) 62%| -1%| 24%]-16% 108% Surplus
35 |KOTHUR 644 | 592 | 650|547 | 742|341 | -8% 1%-15%| 15%|-47% -54% Deficit
36 |LUNGAL 651 | 784 | 616 | 662 | 588 | 313 | 20%| -5%| 2%]-10%|-52% -45% Deficit
37 |MADDUR 548 | 438 | 576 | 391 | 319 | 266 |-20%| 5%|-29%]-42%|-51% -137% |Scanty
38 MADGUL 580 | 765 | 781 | 405 32%) 35%|-30%) 36% Excess
39 [MAGANOOR 532 | 800 | 715 | 460 | 726 | 414 | 50%)| 34%|-14%| 36%-22% 85% Surplus
40 |[MAHABUBNAGAR 716 | 780 | 794 | 850 | 862 | 503 | 9% 11%) 19%]| 20%]-30% 50% Excess
41 |MAKTHAL 528 | 665 | 586 | 385 | 583 | 378 | 26%] 11%]-27%| 10%|-28% -8% Normal
42 MALDAKAL 575 | 665 | 599 | 390 | 565 | 462 | 16%| 4%|-32%)| -2%|-20% -34% Deficit
43 MANOPAD 483 | 513 | 558 | 465|537 399 | 6%| 15%| -4%| 11%-17% 12% Normal
44 MIDJIL 618 | 761 | 691 | 620 | 709 | 419 | 23%]| 12% 0% 15%-32%) 18% Normal
45 |INAGARKURNOOL 628 | 503 | 772 | 585 | 477 | 319 |-20%)| 23%| -7%|-24%-49%|  -77%  |Scanty
46 |NARAYANPET 602 | 683 | 750 | 638 | 541 | 358 | 13%) 25%| 6%]-10%|-41% -71% Normal
47 INARVA 551 | 673|940 | 423 | 633 | 419 | 22%| 71%-23%)| 15%|-24% 60% Surplus
48 |INAWABPET 609 | 693 | 486 | 432 | 454 | 345 | 14%)-20%-29%-25%|-43%|  -104%  |Scanty
49 |PANGAL 481 | 548 | 683 | 543 | 598 | 500 | 14%]| 42%]| 13%]| 24%| 4% 97% Surplus
50 |PEBBAIR 536 | 805|579 458|741 |330|50% 8%-15%]| 38%|-38% 43% Excess
51 |PEDDAKOTHAPALLY 625 | 754 | 377 | 538 | 541 | 331 | 21%]-40%-14%|-13%-47%|  -94%  |Scanty
52 |PEDDAMANDADI 601 | 554 | 645|520 | 472|458 | -8%| 7%-13%-21%-24%| -59%  [Scanty
53 |SHADNAGAR 721 | 544 | 828 | 638 | 664 | 532 |-25%| 15%-12%| -8%]-26%  -55% |Deficit
54 [TADOOR 516 | 599 | 463 | 359 | 328 | 397 | 16%)-10%-31%]-36%|-23%|  -84%  |Scanty
55 [TALAKONDAPALLY 617 | 779 | 486 | 539 26%]-21%-13% -8% Normal
56 [TELKAPALLY 594 | 591 | 814 | 649 | 435|426 | 0% 37%| 9%]-27%|-28% -9% Normal




57 MHIMMAJIPET 643 | 622 | 749 | 597 | 631 | 377 | -3%| 17%| -7%| -2%-41%  -37% Deficit
58 |UPPUNUNTHALA 745 | 610 | 753 | 425|426 | 341 |-18%| 1%|-43%]-43%|-54%| -157% |Scanty
59 |UKOOR 628 | 635|888 | 461 | 561 | 334 | 1%]| 41%-27%-11%-47%|  -42%  Deficit
60 VANGOOR 518 | 647|837 | 712|614 | 370 | 25%) 61%) 37%| 19%-29%| 114%  |Surplus
61 VELDANDA 594 | 773 | 737 | 505 30%]| 24%-15% 39% Excess
62 \WADDEPALLY 546 | 663 | 635 | 561 21%]| 16%| 3% 40% Excess
63 WANAPARTHY 685 | 877 | 695|675 28%| 2% -1% 28% Excess
64 |WEEPANGANDLA 588 | 918 | 598 | 549 | 538 | 407 | 56%| 2% -7%| -9%-31% 12% Normal

MEAN 605 | 669 | 687 | 539 | 624 | 410 | 11%]| 14%-11% 3%-32%| -16%  |Normal

Source: Directorate of Economics and Statistics, Andhra Pradesh
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3.1.1 Archaean Formations

The Archaean crystalline rocks are represented by pink and grey granites
and gneisses. The occurrence of ground water is controlled by the depth and
degree of weathering and fracturing. The thickness of weathering of these rocks
ranges from 10 to 30 m. Ground water occurs under water table conditions in
weathered mantle and semi-confined to confined conditions in the fractured and

jointed rocks.

The depth of dug wells in weathered zone, Archaean rocks varies from 6 t
20 m with 2 to 3m column of water retained during summer months. The yields
of the wells range between 250 and 350 cu.m/day. Storage coefficient varies
from 0.002 to 0.020 and specific capacity range from 0.17 to 0.165 Ipm/m/dd.

The deeper aquifers are developed by constructing bore wells generally
down to depth of 100 m. However, generally major aquifer zones are
encountered between the depth of 40 to 80 m. Beyond the depth of 80 m,

potential zones are rare except along lineament and valleys.

The discharge of the successful bore wells ranges from 0.5 to 6 Ips. The
transmissivity of aquifer ranges from 4.50 to 150 sqg.m/day. The general range is

between 20 and 50 sg.m/day.

3.1.2. Ground water in Cuddapah, Kurnool formations

The formations are represented by quartzites, shales, sandstones and
limestones and occur in southern part of the district around Srisailam, Kokapur
and Alampur. Shales are less permeable. Sandstones and limestones yield
copious amount of water. The depth of shallow aquifers of irrigation wells ranges
from 5 to 28 mt with yield range between 170 cu.m/day to 250 cu.m/day in post
monsoon. The bore wells in Cuddapah have a depth of 45 to 60 mt with a

discharge of 3-5 Ips.
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3.1.3. Deccan Traps

The Deccan trap formations are represented by vesicular-amygdoloidal
and massive basalt. These formations are not favourble for shallow aquifers.
However, contact zones with the underlying lime stones, shales and granites are

favourable for deep bore wells.

3.1.4. Alluvium

The alluvium consists of fine to coarse sand and clay and is occasionally
admixed with gravel. It occurs along the bank of Dindi river in a limited extent.
Hence, the thickness of alluvium ranges from 2.5 m to 9 m bgl. The yields vary
from 105 to 200 cu.m/day.

3.1.5 Shallow aquifer system:

The Central Groundwater Board has constructed about 8 peizometers
down to the depth of 30 m. and 129 deep exploratory wells down to the depth of
200m in various hydrogeological condtions in the district. Thickness of the
weathered mantle of these Crystalline rocks ranges from 1 to 25 m depth. The
aquifers in pink granite are more potential than those in grey granites. Majority of
the aquifer zones encountered within the depth range of 15 to 25 meters below
ground level (m bgl). The aquifer zones are under unconfined conditions. For
irrigation purpose, the shallow aquifer system is generally tapped by the dug
wells down to the depth of 12 to 20m and dug-cum-bore wells down to the depth
of 40 m . The yields of dug wells ranges between 180 and 250 m*/day. The
transmissivity values range from 15 to 50 m%day. The discharges of the shallow
bore wells range from 3 to 4 Ips The transmissivity values range from 20 to 40

m?/day.

3.1.6 Deep aquifer systems:
In order to study the deep aquifer system, CGWB has drilled about 129
deep exploratory boreholes down to the depth of 200 m in various

hydrogeological conditions.  The deep exploratory drilling revealed that the
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fractures are of vertical to sub-vertical and also of horizontal in their disposition.
It has been observed that about 80% of major aquifer zones are encountered
between the range of 25 and 70 m and 15% of fracture zones are encountered in
a depth range of 70 to 150 m depth. Beyond the depth of 150m, aquifers are
very rare except alone major lineaments and deep valleys. Discharge of the
successful wells ranges between 3 and 5 liters per second. The transmissivity
values range from 20 to 50 sqg.m./day. Specific capacity ranges from 15 to 30
lpm/m/dd. The storage coefficient values range between 3.0x10 ™ to 5.0x10°®.
In the district, generally, the farmers construct deep irrigation bore wells down to
the depth of 80 m.

3.2 DEPTH TO WATER LEVEL
Ground water level scenario in the district is monitored four times in a year

from a network of 38 of observation and piezometer wells.

3.2.1 Pre-monsoon

The water level scenario map for the year 2004-2005 (Fig.4) shows that
the depth to water level ranges from 5 to 20m. The shallow water level of <5 m is
found in Maganoor mandal and part of Pebbai and Itikyal mandals. The water
level range of 5-10 ml is found in northern part of the district. The water level,
between 10-20 m bgl are observed along the western boundaries and central
eastern part of the district. The deeper water level beyond 20 m are observed in
the eastern most part covering the mandals of Aurangabad and Achampet in the
district.

3.2.2 Post-monsoon

Analysis of the data of post-monsoon, 2005 (Fig.5) shows that the area
under <2 m bgl is extended over parts of Kondurg, Farooknagar, Kothur,
Monveda and Yamanagadla in the north and in the south in the mandals of
Veerapanagandle, Alampur, Penjal and Pebbair and Manganur mandal in the

east. The water level between 2 and 5 m bgl is found in about 70% of the area in

14



15



the Central, NE and SE of the district. Water level above 5 m bgl is found in

about 20% of the area.

3.2.3 Water level fluctuation

Fluctuations in the water level between pre and post-monsoon period of
2005 is reflected by the rise all over the district. (Fig.6). The rise of water level of
>4 mt is witnessed in the entire district, leaving small pockets, where water level
rise is between 2-4 m. Les than <2 m is observed in parts of Dhanwada and
Narayanpet mandals. Less fluctuation is observed in the areas where the water
levels are comparatively shallow during pre monsoon and the gradient of the

slope is less.

3.2.4 Long term water levels

An analysis of water level data, collected by C.G.W.B shows annual ‘fall’ is
in 27 wells, constituting 39% of the wells, with range from 0.0125 (Amrabad) to
0.41m/yr (monsoon). During post monsoon period, fall is observed in 35% of the
wells ranging from 0.1 m to 0.72 m/yr (Kothakonda). It is observed that 28%
wells show rising trend and 72% of wells show declining trend out of 68
observation wells. The pattern of change of water level with time is shown in the
form of Hydrographs (Fig.7).

3.3. GROUND WATER RSOURCES

Based on the ground water estimation committee (GEC-97) norms ground
water assessment was done in 2004. Available ground water resource in the
district is 390.78 MCM in command area and 1039.44 MCM in non-command
area of the district. Ground water utilization is 131.62 MCM and 885.77 MCM in
command and non-command areas, respectively. The ground water balance is
259.16 MCM and 544.45 MCM in command and non-command areas,
respectively. Based on the stage of ground water development and the water
level trends, the mandal and ground water units have been classified into four

categories. Over all, the district falls under safe category with the average stage
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development stands at 62%. The stage of development in non-command area is
73% suggesting that the non-command area is on the verge of semi-critical

category.

Based on the stage of development, 26 mandals are categorized as safe,
20 semi critical, 5 critical and 12 mandals as over-exploited (Fig.8). The
minimum stage of development is 25% at Gadwal and Weeponagondla excluding
Amarabad (8%), which is forest and hilly area. The maximum stage of
development is 129% in Midjil mandal. On classification, it is observed that the
entire command area is under safe category except two mandals of Makthal
(86%) and Narva (120%) are of over-exploited category. In non-command area,
23 mandals are falling in safe category, 23 in semi-critical, 5 in critical and 10 in

over-exploited category (Table-4).

3.4 GROUND WATER QUALITY

Ground water in the district, in general is suitable for both domestic and
irrigation purposes. The ground water is alluvial in nature. The Electrical
Conductivity ranges from 1000 to 3000 micro siemenes/cm at 25° C. Nitrate is in
the range of 15 to 70 mg/l. Fluoride content in ground water range from 0.5 to
2.0 mg/l.

4.0 STATUS OF GROUND WATER DEVELOPMENT

In command area, the ground water development is carried out through
dug wells, piercing through the weathered mantle, to tap water table zone, with
the depth ranging from 10 to 15 m below ground level and through bore wells
ranging in depth from 60 to 80 m to harness the fractured and jointed aquifers.
The yield of dug wells varies between 170 and 215 cu.m/day and would sustain
3-4 hrs. of pumping for two spells in a day. The discharge of bore wells ranges
from 1.5 to 2.0 Itrs./second, sustaining 3 to 5 hrs. of pumping by 3 HP motor with
draw down of 10 to 15 m.
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Table 4.

MANDAL WISE GROUNDWATER RESOURCE 2004
MAHABUBNAGAR DISTRICT, ANDHRA PRADESH

Groundwater Groundwater Groundwater Stage of
sNol  Mandal Areain thebasin ha. avagl:?]hty uu#:f\:r:on bﬁ:rr]r::e devel(())/[[))ment Category
C NC T C | NC [Total | C | NC [Total| C | NC |[Total| C | NC |Total| C [NC]|Total
1 2 3 4 5=(34) 6= { (4/3) * 100)} 7
1 |Achampet 0 34111.47|34111.47| O 3060 | 3060 0 |1434| 1434 0 1626 | 1626 | NA | 47 | 47 | NA |Safe| Safe
2 |Addakal 0 16930.8 | 16930.8 0 1301 | 1301 0 | 1140 1140 0 161 | 161 | NA | 88 | 88 |NA |SC| SC
3 |Alampur 20253.52 10581.93|30835.45| 3444 | 542 | 3986 |1370| 231 | 1601 | 2075 | 311 | 2385 | 40 | 43 | 40 |Safe|Safe| Safe
4 |Amangal 0 17111.08|17111.08| O 1270 | 1270 0 | 1296 | 1296 0 -26 -26 | NA | 102 | 102 | NA | OE | OE
5 |Amrabad 0 [106495.49106495.49 O 9238 | 9238 0 767 | 167 0 8470 | 8470 | NA | 8 8 | NA |Safe| Safe
6 |Atmakur 12798.57 7452.29 |20250.86| 5972 | 461 | 6434 | 1893 | 384 | 2278 | 4079 | 77 | 4156 | 32 | 83 | 35 |Safe| SC| Sdfe
7 |Balanagar 0 29139.85(29139.85| O 1852 | 1852 0 | 2020 | 2020 0 -168 | -168 | NA | 109 | 109 | NA |OE | OE
8 |Balmoor 0 [24976.95(24976.95| O 1914 | 1914 0 |[1201| 1201 | O 712 | 712 | NA | 63 | 63 | NA |Safe| Safe
9 [Bijinepally 0 25272.87|25272.87| 0 1677 | 1677 0 | 1425 1425 0 253 | 253 |[NA | 8 | 8 |[NA|SC| SC
10 |Bomraspet 0 [22848.71522848.715 O 1396 | 1396 0 | 807 | 807 0 588 | 588 | NA | 58 | 58 | NA |Safe| Safe
11 Boothpur 0 15027.41|15027.41| O 1074 | 1074 0 |1162 | 1162 0 -88 -88 | NA | 108 | 108 | NA | OE | OE
12 |C.C.Kunta 0 17970.67|17970.67| O 1120 | 1120 0 | 1102 | 1102 0 18 18 [ NA | 98 | 98 | NA [ Cri | Cri
13 |Damaragidda 0 [19971.81(19971.81| O 1231 | 1231 0 | 859 | 859 0 372 | 372 | NA | 70 | 70 | NA |Safe| Safe
14 |Devarkadra 0 22569.51(22569.51| O 1766 | 1766 0 | 1525 | 1525 0 241 | 241 | NA | 8 | 86 | NA|SC
15 |Dhanwada 0 24120.61(24120.61| O 1493 | 1493 0 |1113| 1113 0 380 | 380 | NA | 75 | 75 | NA|SC
16 |Dharoor 3667.25|27524.59|31191.84| 599 | 1514 | 2113 | 161 | 1381 | 1543 | 438 | 133 | 571 | 27 | 91 | 73 |Safe| Cri
17 |Doulathabad 0 20251.26(20251.26| O 1295 | 1295 0 | 1053 | 1053 0 242 | 242 | NA | 81 | 81 | NA|SC
18 |Gadwal 19221.8| 9281.14 |28502.94| 4665 | 593 | 5258 |1125| 181 | 1306 | 3541 | 412 | 3952 | 24 | 31 | 25 |Sdofe|Safe| Safe
19 |Gattu 0 33151.24|33151.24| O 1770 | 1770 0 994 | 994 0 777 | 777 | NA | 56 | 56 | NA |Safe| Safe
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20 |Ghanpur 0 17630.61|17630.61| O 1233 | 1233 O |1188| 1188 | O 44 44 | NA | 96 | 96 | NA | Cri| Cri
21 |Gopalpet 0 24204.57|24204.57| O 1625 | 1625 0 |1544| 1544 | O 81 81 | NA| 95 | 95 | NA | Cri| Cri
22 Hanwada 0 15864.2 | 15864.2 | O 1474 | 1474 0O |[1153| 1153 | O 321 | 321 [NA | 78 | 78 |[NA | SC| SC
23 |leeza 0 26287.09|26287.09| O 1374 | 1374 0 | 637 | 637 0 738 | 738 | NA | 46 | 46 | NA |Safe| Safe
24 |Itikyal 16877.38 13328.61(30205.99| 3817 | 792 | 4609 |1109| 376 | 1486 | 2708 | 415 | 3123 | 29 | 48 | 32 |Sdafe|Safe| Safe
25 Jadcherla 0 26238.61|26238.61| O 1990 | 1990 0 |1716| 1716 | O 275 | 275 | NA | 86 | 86 |[NA|SC| SC
26 [Kalwakurthy 0 25127.03|25127.03| O 1772 | 1772 0O |1859| 1859 | O -87 | -87 | NA | 105 | 105 | NA |OE| OE
27 |Keshampet 0 21761.51121761.51| O 1359 | 1359 O [1704| 1704 | O | -345| -345 | NA | 125 | 125 | NA |OE | OE
28 [Kodair 0 19945.86(19945.86| O 1378 | 1378 0O |1093| 1093 | O 285 | 285 |[NA | 79 | 79 [NA|SC| SC
29 |Kodangal 0 22175.89|22175.89| O 1455 | 1455 0 | 672 | 672 0 783 | 783 | NA | 46 | 46 | NA |Safe| Safe
30 Koilkonda 0 22989.14|22989.14| O 2002 | 2002 0O |1491| 1491 | O 511 | 511 |NA | 74 | 74 |[NA |SC| SC
31 [Kollapur 0 42686.4 | 42686.4 | O 2801 | 2801 0O |1019| 1019 | O | 1782|1782 | NA | 36 | 36 | NA |Safe| Safe
32 |Kondurg 0 23159.86|23159.86| O 1568 | 1568 0O (1472|1472 | O 96 96 | NA | 94 | 94 | NA |Cri| Cri
33 Kosgi 0 16364.81|16364.81| O 1047 | 1047 0 |1263| 1263 | 0 | -216 | -216 | NA | 121 | 121 | NA |OE| OE
34 |Kothakota 5321.61|20339.74|25661.35| 1782 | 1391 | 3173 | 496 | 1266 | 1762 | 1286 | 125 | 1411 | 28 | 91 | 56 |Safe| Cri | Sofe
35 [Kothur 0 18385.88(18385.88| O 1407 | 1407 0O |1437| 1437 | O -30 | -30 | NA | 102 | 102 | NA |OE| OE
36 |Linga 0 20781.24120781.24| O 1347 | 1347 0O | 539 | 539 0 808 | 808 | NA | 40 | 40 | NA |Sofe| Sefe
37 Maddur 0 21105.58|21105.58| O 1306 | 1306 0O |1165| 1165 | O 141 | 141 | NA | 89 | 89 |NA|SC| SC
38 Madgul 0 23577.48|23577.48| O 1912 | 1912 0 |1473| 1473 | O 440 | 440 | NA | 77 | 77 |NA|SC| SC
39 Maganoor 0 31802.82|31802.82| O 1757 | 1757 0 (1123|1123 | O 634 | 634 | NA | 64 | 64 | NA |Safe| Safe
40 Mahboobnagar 0 21529.64|21529.64| O 1655 | 1655 0 |1159| 1159 | O 49 | 496 | NA | 70 | 70 |[NA|SC| SC
41 Maktha 3193.72| 31235.7 | 34429.42| 350 | 1939 | 2289 | 526 | 1442 | 1968 | -176 | 497 | 321 | 150 | 74 | 86 | OE |SC| SC
42 Maldakal 0 23630.88|23630.88| O 1529 | 1529 0 | 970 | 970 0 559 | 559 | NA | 63 | 63 | NA |Safe| Safe
43 |Manopad 17931.96 9942.44 | 27874.4 | 2804 | 549 | 3353 | 1403 | 292 | 1695 | 1401 | 257 | 1658 | 50 | 53 | 51 |Safe|Safe| Safe
44 Midjil 0 28058.09|28058.09| O 2023 | 2023 0O [2609| 2609 | O | -585 | -585 | NA | 129 | 129 | NA |OE | OE
45 Nagarkurnool 0 22863.1 | 22863.1| O 1524 | 1524 0 |1368| 1368 | O 156 | 156 | NA | 90 | 90 |NA |SC| SC
46 |Narayanpet 0 21991.75]21991.75| O 1345 | 1345 0O | 953 | 953 0 392 | 392 INA| 71 | 71 |[NA|SC| SC
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47 Narva 4615.12| 22090.2 |26705.32| 536 | 1601 | 2136 | 999 | 1392 | 2391 | -464 | 209 | -255 | 187 | 87 | 112 | OE | SC | OE
48 |Nawabpet 0 20120.18|20120.18| O 1314 | 1314 0 | 711 | 711 0 603 | 603 | NA | 54 | 54 | NA |Safe| Safe
49 |Pangal 3165.04|21629.67 | 24794.71| 1078 | 1543 | 2621 | 322 | 1238 | 1560 | 756 | 305 | 1061 | 30 | 80 | 60 |Safe| SC | Sdofe
50 |Pebbair 19731.28 7728.28 |27459.56| 8190 | 621 | 8812 | 2497 | 480 | 2977 | 5693 | 142 | 5835 | 30 | 77 | 34 |Safe| SC| Sdfe
51 |Pedakothapally 0 38256.07|38256.07| O 2450 | 2450 O |12402| 1402 | O | 1049 | 1049 | NA | 57 | 57 | NA |Safe| Safe
52 |Peddamandadi 0 17282.41|17282.41| O 1195 | 1195 0 | 673 | 673 0 522 | 522 | NA | 56 | 56 | NA |Safe| Safe
53 [Shadnagar 0 26793.68|26793.68| O 1758 | 1758 0 | 2053|2053 | 0O | -295 | -295 | NA | 117 | 117 | NA |OE| OE
54 [Tadoor 0 21251.29121251.29| O 1675 | 1675 0O (1363|1363 | O 312 | 312 [NA | 81 | 81 |[NA|SC| SC
55 [Talkondapally 0 273421 | 273421| O 1883 | 1883 0 |2219]2219| 0O | -336 | -336 | NA | 118 | 118 | NA |OE| OE
56 [Telkapally 0 23258.34123258.34| O 1572 | 1572 O (1091|1091 | O 481 | 481 | NA | 69 | 69 | NA |Safe| Safe
57 [Thimmgjipet 0 18111.12|18111.12| O 1477 | 1477 0 |1132|1132| O 345 | 345 |NA | 77 | 77 |[NA|SC| SC
58 |Uppununthala 0 18101.7 | 18101.7 | O 1489 | 1489 O (1459|1459 | O 30 30 | NA| 98 | 98 | NA |Cri| Ciri
59 |Utkoor 0 25831.48|25831.48| O 1574 | 1574 0O | 951 | 951 0 623 | 623 | NA | 60 | 60 | NA |Safe| Safe
60 [Vangoor 0 32942.78|32942.78| O 2093 | 2093 0 |1793| 1793 | O 300 | 300 |NA | 86 | 86 |NA|SC| SC
61 Veldanda 0 [27403.58727403.587 O 1807 | 1807 O (1841|1841 | O -35 | -35 | NA | 102 | 102 | NA |OE| OE
62 Waddepally 0 24939.63|24939.63| O 1350 | 1350 0 | 916 | 916 0 434 | 434 | NA | 68 | 68 | NA |Safe| Safe
63 Wanaparthy 0 18266.14|18266.14| O 1271 | 1271 0O (1143|1143 | O 128 | 128 | NA | 90 | 90 |NA | SC| SC
64 Weepangandla [17475.1517196.25| 34671.4 | 5841 | 1150 | 6991 | 1261 | 501 | 1762 | 4580 | 649 | 5229 | 22 | 44 | 25 | Sdfe|Safe| Safe

Total 144252.4 1506343 | 1650596 | 39078 103944 | 143022 |13162|75415| 88577 | 25916 | 28529 | 54445| 34 | 73 | 62 |Safe| SC | Safe

Note: OE = Over exploited; Cri = Critical; SC = Semi critical; C = Command; NC =Non Command; NA = Not applicable
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In non-command area, the ground water is developed through dug wells with
depth of 6-9 m bgl and with shallow bore wells ranging from 25 to 40 m below
ground level. The yield of the dug wells varies from 170 to 250 cu.m/day and the
well would sustain for 4 to 6 hrs. in a day. The discharge of the bore well ranges
from 3 to 5 Ips. running for about 6 hrs. with a draw down of 6 to 10 m.

In the district, as per the minor irrigation census (2001), irrigation is being
carried out through 91,809 dug wells and 76,379 bore wells. The total
abstraction structures are 1,68,188 having the well density of 10 per sg.km. With
the passage of time, due to failure of monsoon, in the non-command area, the
dug wells are getting dried up and as a result, they are being replaced by the
bore wells. In sum, the dug well irrigation is diminishing while the bore well
irrigation is on the rise. As a consequence, the ground water storage is being
pushed to the brink of disappearance. In non-command area, the overall stage
of development has attained 73%. The area covers 27 safe, 23 semi-critical, 6
critical and 11 over-exploited mandals in the district. While in the command area,
the overall stage of development has reached to the level of 34%. However, the
whole district is found to be safe as average ground water development stands at
62%. The stage of development and corresponding number of abstraction
structures, well density is given in the Table-5. The mandal wise well density is
given in the Table-6.

Table-5: The stage of ground water development

Sl. | Development | No. of | Total area | % to the | No. of Well
No. | category mandals | (sq.km) total abstraction | density
geogra- | structures
phical
area
1 Safe 27 7821.94 44.9 52830 7
2 Semi-critical 20 6414.90 36.83 57835 9
3 Critical 5 1115.30 6.4 12911 12
4 Over-exploited | 12 3048.90 17 48922 16
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5.0 GROUND WATER MANAGEMENT STRATEGY

The ground water management strategy should be such that there is
optimal utilization of ground water resource by taking well spacing norms into
consideration. The recommended well spacing is 250 m per sg.km on average
for shallow bore well in hard rock and sedimentary rocks, accordingly the well

density comes to 12 wells per sq.km.

The district is having considerable command area spreading over 12
mandals and the entire command area except Kothur and Midjil mandals is falling
under safe category, where ground water may be uitlised in conjunction with
surface water by constructing dug wells/bore wells in order to increase irrigation
potential and to improve water quality and to minimize water logging threat.

In the non-command area of hard rock terrains, it is necessary to augment
the ground water resources by taking up the artificial recharge to ground water,
after assessing the basin parameters, to make the existing ground water
extraction structures sustainable for supporting optimum agricultural production.

Further, construction of bore wells in other than safe areas is not advised.

5.1 Ground Water Development

There is a little scope for further ground water development in non-
command area, as the stage of ground water development has reached to the
level of 73% (semi-critical). However, there are 27 safe mandals, where ground
water development may be taken up through bore wells of 60-80 mt depth to
harness deeper aquifers based on geophysical and hydrogeological studies and
dug wells are not feasible as ground water levels are very deep in the upland

areas.
In command area, there is enough scope for further development, which

can be taken up through dug wells with depth ranging from 8 to 10 m and through

shallow bore wells of 30 to 40 m depth.
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There are 400 villages, spreading over 53 mandals, which have been
identified as notified areas, where further ground water development is restricted.

Spacing norms for different groundwater structures is given in Table 7.

Table-7: Spacing norms for different ground water abstraction

structures
Sl. | Situation Spacing between any two wells (m)
No
Piccota | Dug wells| Filter point Bore wells
wells or shallow well
1 Non-Ayacut 60 160 120 250-300
2 Ayacut 40 100 160 150-200
3 Near perennial source| 40 100 160 200-300
lke river of tank
(within 200m)
4 Non-perennial streams 50 150 180 200-500

The details of ground water structures and designs in different geological formations
with unit cost are presented in Table-8.

Table-8: Unit cost of ground water abstraction structures.
Sl. | Geological | Type of Dimensions | Staining| Dimensions Unit
No. | Formation MI . Depth | Of bore well cost
Source Dia | Depth (m) (Rs.)
(m) | (m) Di
ia Depth
(mm) | (m)
1 Granite DW 5 16 4 - - 44500
related rocks
DCB 6 10 4 100 30 31000
DCB 4 14 4 100 30 39400
2 Lime stones | DCB 4 12 4 100 35/30| 23300
3 Bore wells in | BW - - - 150-160 | 80 20600
hard rocks
4 Alluvium FP - - - 100 15 4500
5 Development | DOW* | - - - - - 5000
of old well

* Deepening 2 m from 10 to 12 m.
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5.2 Water Conservation & Artificial Recharge

For ground water conservation and artificial recharge, a number of
structures have been taken up under the control of District Water Management
Agency in a big way in the district under DPAP, IWDP, RIDF, APRLP, EAS,
NEERU MEERU and other programmes in the non-command area. The
structures, under these Schemes are check dams, percolation tanks, farm ponds,
contour bunding and trenches, feeder channel and gully control etc. The forest
department also carried out contour trenching works.

So far, 636 various artificial recharge structures have been completed out
of 1093 sanctioned. Further, 365 structures are under execution. With these
completed structures, water resources have been generated to the tune of 30281

cu.m and the land of 43400 hectares has been developed.

The artificial recharge structures must be taken up in non-command area,
particularly in the critical and over exploited mandals for the benefit of farmers.
As per the geomorphic conditions prevailing, the most suitable recharge structure
is percolation tanks. In addition, check dams, gully controls and bunding may be
taken up where considerable gradient and length of slope is available. All the
works have to be on water shed basis, after careful study of the micro-basin
parameters, surface run off and after meeting the needs of the existing
structures. Roof top harvesting in urban and rural areas should be made
mandatory to enhance groundwater recharge. Area recommended for artificial
recharge to ground water is presented in Fig.8.
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6.0 RECOMMENDATIONS

According to official sources and personal interaction with farmers across
the district, as mentioned in the foregoing discussions, it has come to light that the
distress situation of the farmers is reportedly due to the causes of indebtedness,
Due to the unsteady supply of power, burning of motor pumps, wrong selection of
crops, spurious seeds, scarce water resources leading to crop failures etc, pushing
the farmers are pushed into heavy pecuniary losses.

The high input costs and non-remunerative market rates for the agricultural
produce are the other reasons for the farmers’ distress.

The above problems can be addressed to maximum extent by observing the
groundwater management techniques and other remedial measures as mentioned
below.

In non-command area, where further development of groundwater is
possible the farmer must take professional advice regarding selection of borewell
sites and depth of well on geophysical and hydro-geological studies. There is a
wrong notion that more depth of a well will yield more water.

The spacing norms of 250m distance between two adjacent borewells, as per
the norms of APWALTA act, shall strictly be implemented.

In non-command area, ground water resources are scarce, less water
intensive crops be raised and alternative modern irrigation methods like drip
irrigation, sprinkler irrigation may be encouraged and farmers may be given loans
with enhanced subsidy for its purchase and maintenance. Technical guidance has
to be provided to the illiterate farmers in maintaining this modern irrigation
equipment.

Groundwater conservation and artificial recharge structures must be taken
up, based on scientific lines, to arrest surface run off in order to enhance the
ground water storage so as to make the existing borewells sustainable.

In the canal command area, especially in headwater reaches, conjunctive
use of groundwater and surface water must be encouraged for irrigation purpose to

enhance yield potential and at the same time improving the water quality and
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minimizing the water logging threat. The tail-end farmers are also benefitted with
more canal supply, fulfilling the concept of equitable distribution.
Watershed wise water management plans must be adopted by the

authorities for optimum use of surface and ground water.

Mass awareness programmes must widely be conducted on regular basis in the
‘rural’ areas to educate the farmers regarding the water management to update
their knowledge. Training for local government functionaries, NGOs, voluntary
organizations engaged in watershed development activity are to be trained in
scientific techniques in the selection of sites, design of structures, etc. for
construction of rainwater harvesting and artificial recharge structures.

There should be a complete institutional credit cover to the small and marginal
farmers for drilling deep borewells in the scientifically identified ground water
potential zones, for procuring water saving equipment like drip and sprinkler
systems, etc. Insurance facility should be provided to cover the health of farmers
and their families, damaged crops due to severe drought conditions, unforeseen
loss, market rates for the agriculture produce, etc.

To minimize the dependence solely on agriculture the government should
provide loan facility with enhanced subsidy to the farmers to initiate dairy and
poultry for supplementary income for their subsistence.

In order to impart education to the farmers, regarding the cropping pattern,
hybrid varieties, pesticides, irrigation techniques etc., ‘Agri-clinics’ may be

established in rural areas for every five villages in non-command areas.
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