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PREFACE

The Natural resource inventory is the assessment of the status of a
given natural resource of an area at a given point in time. Population
pressure results in over - exploitation of resources. The baseline
information on the resources would help the administration for
better planning and decision making. The main purpose of the report
iIs to disseminate data on the natural resource up to the lowest
administrative functionary to facilitate micro level planning and
development. The efforts have been made to assess and document
the information on land use/land cover, crop, surface water
resource, soils, slope, groundwater prospects, groundwater quality,
geological information, and minerals resources in Bapatla district,
Andhra Pradesh, based on the satellte remote sensing data and
socioeconomic information.

The Department of Mines and Geology (DMG), Government of
Andhra  Pradesh (AP) requested the Andhra Pradesh Space
Applications Center (APSAC) to update the district survey report s
with availability = of sand mineral information, major and minor
mineral details, and river morphology for all the districts in the
State. The District Survey report emphasizes and updated the major
and minor minerals in the districts of AP. The District Survey reports
are updated following the "Sustainable Sand Mining guidelines”
issued in 2016 and 2020 and SO 741 of 2016 of the Ministry of
Environment, Forests and Climate Change provided by the DMG. The
comments received from the public, if found fit, shall be
incorporated in the report. A list of leases in the district will be
provided by the concerned Assistant Directors of Mines and Geology.

The report is an outcome of the efforts of the Scientists and Project
Associates at APSAC. | heartily congratula te the team for compiling
the report.

(Dr.Sundar Balakrishna, IFS)
Vice - Chairman
APSAC
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Chapter | T In troduction and General Profile

1.1 Administrative Setup

Bapatla district is one of the coastal districts in the state of Andhra Pradesh
established on 4™April 2022. The administrative headquarter of the districts
Bapatla . The district is formed from parts of erstwhile Prakasam and Guntur
districts . The district headquarter is also a Municipality, mandal
headquarters and revenue division headquarters. Geographically, Bapatla
district is bounded to the north by the Guntur district , south by the Bay of
Bengal , west by the parts of Palnadu and Prakasam district s, and east by
the Krishna district . The total geographical area of the district is 3,829
Sqg.km.

It is covered with 3 Revenue divisions namely Bapatla, Chirala and Repalle;
25 Revenue mandals and 282 Revenue villages. Bapatla mandal is having
maximum number of villages (21) and Karlapalem and Vetapalem mandals
having minimum number of villages each (5). Out of 25 mandals of the
district, the maximum area (295 Sq.km ) is occupied by Nizampatnam
mandal and minimum area in Pittalavanipalem mandal (71 Sqg.km).

The mandals covered in each Revenu e division are shown in Table-1 and its
spatial distribution is shown in the Figure-1. The satellite view of the

districtis shownin F  igure -2.

Table 1 List of mandals covered in each Revenue division

Sl. | Bapatla Division Sl. | Chirala Division Sl. | Repalle
No No No | Division
1 Bapatla 7 Addanki 17 | Amruthalur
2 Karlapalem 8 Ballikurava 18 | Bhattiprolu
3 Martur 9 Chin aganjam 19 | Cherukupalle
4 Parchur 10 | Chirala 20 | Kollur
5 Pittalavanipalem 11 | Inkollu 21 | Nagaram
6 Yeddanapudi 12 | Janakavarampanguluru 22 | Nizampatnam
13 | Karamchedu 23 | Repalle
14 | Korisapadu 24 | Tsundur
15 | Santhamaguluru 25 | Vemuru
16 | Vetapal em

Data Source: APSAC, Vijayawada.
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1.2 Physiography

Physiographically, Bapatla District may divide into three parts. Western
parts of the district composed of highlands, inselbergs, undulated hilly
terrains and isolated hillocks; southeast and south west parts are covered
under coastal regions composed of coastal landforms ; North, North -North
West, and North East parts are composed of pediment type landforms.

1.2.1 Relief

As per the guidelines of All India Soil and Land Use Planning (AIS & LUP)
soil survey manual , the slope distribution clearly shows that the district
terrain is deltaic plains (Figure -3). The slope map shows that the majority
of the district land is nearly level, followed by very gently sloping areas.
They account for 71.13% and 26.05% of the district's total area,
respectively. These sloping areas are found along the coastal and delta
area of the district. The gently sloping areas (3-5%) are found along the
streams and the western parts of the district, which accounts 1.58% of
the district geographical area. The remaining slope categories account for
1.24% of the district's total area and are found along the scrub and forest
areas. These are prevalent in the western parts of the district.

1.2.2 Climate & Rainfall
1.2.2.1. Climate:

Tropical climate conditions with extremely hot summer and cold winter
prevail in the Bapatla District. April to June months are the hottest
months with high tempe rature in May. The climate of the district is
moderate and characterized by tropical rainy climate with aggressive
summer. The period from December to middle of February is generally
dry and cool winter season. The summer season is from March to May.
The weather averages for the month of July, temperature averages
around 40.8°c and at night it feels like 21.3°c in district head Bapatla.
The maximum and minimum temperatures are overall the district 43.6° C
to 47.0° C. and 19.6° C to 21.7° C. The Automatic Weather Stations
(AWS) in the Bapatla District shown in Figure -3.

1.2.2.2. Rainfall:

The average annual rainfall of the district is 881.68 mm, of which 535.40
mm falls as South -West (June -September) monsoon and 262.30 mm as
North -East (October -December) monsoon. The mean minimum and

APSAC, GoAP DMG, GoAP
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maximum temperatures recorded in the district are 43.6° Cto 47.0° Cin
May, respectively. The average rainfall for the last 25 years is used for
the analysis. The average annual rainfall is shown in Figure -5 and details
are given in Table-2.

Table 2 Average Annual Rainfall (mm) in the district, during the year

1998 -2021

S No Month Average Annual

Rainfall  (mm)
1 January 7.99
2 February 9.85
3 March 6.91
4 April 12.88
5 May 46.34
6 June 87.41
7 July 129.44
8 August 158.42
9 September 160.13
10 October 154.42
11 November 89.48
12 December 18.40
Total 881.68

Data source: AWS & APSDPS, Vijayawada

1.2.3 Drainage

The district is bounded on the North by Guntu r District, on the West by
Palnadu/Narasaraopet and Prakasam Districts, on the South by Bay of
Bengal, on the East by Krishna Western Delta. The Krishna River,
Romperu and VogeruVagu are major rivers flows in the district. The
Krishna River is west side border of the district, Krishna river enters into
north east part of the district near Chilumuru village, Kolluru mandal and
joining to Bay of Bengal near Gangadipalem village, Nizampatnam mandal
in Bapatla district.

1.3 Population and Literacy
1.3.1. Population

The total population of the district is 15,86,918; of which male and female
are 7,88,804 and 7,98,114respectively as per the 2011 census of India.
Among all the mandals, Chirala Mandal is having maximum population of
1,72,826; whereas Yeddanapudi Mandal is having minimum population of
28,373.
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The total schedule caste (SC) population in the district is 3,58,655; of
which, male and female are 1,77,695 and 1,80,960 respectively. The
schedule tribe (ST) population is 78,838; of which male and female are
39,562 and 39,276 respectively.

The mandal wise population is shown in the Table-3. The mandal wise
spatial distributi on of total population is depicted in the Figure -6.

1.3.2. Literacy:

The total literacy in the district is 9, 66,122; of which male and female
are 529,539 and 4,36,583 respectively. The total illiterates are 6,20,796;
of which male and female are 2,59,265 and 3,61,531 respectively, as per
the 2011 census of India. The mandal wise population is shown in the
Table -4.

1.3.3. Details of the Occupational Health issues in the District (Last
five -year data of number of patients of Silicosis): No cases were report ed
during last 5 years due to mining activity

1.4 Land Utilization Pattern
1.4.1 Land Use / Land Cover

The Land Use / Land Cover (LULC) pattern of any region is an outcome of
various physical and cultural factors and their utlization by man in time
and space. Land use refers to the type of utilization to which man has put
the land. It also refers to the evaluation of the land with respect to
various natural characteristics. But land cover describes the vegetal
attributes  of the land. For the proper understanding of the influence of the
various human -induced land-use practices with regard to environmental

change, it is essential to help simulate the land-use changes.

1.4.2 Spatial Distribution of Land Use / Land Cover

The major common LULC categories, including built -up (197.09 sq km),
agriculture (3203.96 sqg km), forest (123.24 sq km), wastelands (82.57 sq
km), Wetlands (63.36 sq km), and water bodies (158.78 sq km), were
identified and delineated using on-screen interpretation techniques. The
study area has been divided into 38 LULC classes at the level Il level.
Agriculture land is the most prevalent, followed by built -up land. About
84% of the district's total land area is under agricultural land. The spatial
distribution of land use / land cover map of Bapatla district is presented in
Figure -7 and the area statistics are shown in Table-5.
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Table 3 Population Statistics Summary of 2011 Census

Total Total ez LI Total SC
Male Female Male SC | Female SC | Total ST Male ST Female ST
S.No Mandal Name House Popu - Popu - : . : ) :
Holds lation Po_pu- Po_pu- lation Population | Population | Population | Population | Population
lation lation
1 Addanki 23389 89769 44874 44895 22312 11048 11264 4127 2053 2074
2 Amruthalur 13207 44713 22123 22590 20576 10261 10315 1948 997 951
3 Ballikurava 13661 53269 26942 26327 14258 7255 7003 3331 1703 1628
4 Bapatla 38605 143825 70847 72978 28807 13829 14978 8492 4186 4306
5 Bhattiprolu 15372 50252 25134 25118 14461 7291 7170 2299 1169 1130
6 Cherukupalle 17586 60385 29852 30533 6632 3244 3388 2772 1369 1403
7 Chinaganjam 11718 42468 21249 21219 6857 3414 3443 2397 1194 1203
8 Chirala 46878 172826 85735 87091 26260 12885 13375 9206 4529 4677
9 Inkollu 13812 49546 24905 24641 13507 6810 6697 1866 955 911
10 Janakavarampanguluru 12583 45186 22486 22700 12504 6322 6182 1839 961 878
11 | Karamchedu 11322 38916 19422 19494 9458 4829 4629 1558 794 764
12 | Karlapalem 14361 50320 25232 25088 8499 4271 4228 3309 1707 1602
13 | Kollur 16310 55323 27709 27614 19968 9997 9971 2297 1131 1166
14 | Korisapadu 13278 48273 23958 24315 16379 8219 8160 1466 727 739
15 | Martur 19317 73862 37083 36779 18278 9187 9091 4123 2057 2066
16 | Nagaram 15333 50262 24989 25273 11339 5694 5645 1422 729 693
17 | Nizampatnam 17086 59973 30533 29440 5910 3114 2796 2072 1078 994
18 | Parchur 15531 54668 26622 28046 14000 6612 7388 3691 1877 1814
19 | Pittalavanipalem 10992 38609 19175 19434 6450 3137 3313 1900 959 941
20 | Repalle 30556 111989 54459 57530 22243 10361 11882 5419 2696 2723
21 Santhamaguluru 15344 59528 30355 29173 11990 6174 5816 2975 1555 1420
22 | Tsundur 13873 45778 22599 23179 15379 7733 7646 2190 1112 1078
23 | Vemuru 12858 43586 21752 21834 15664 7835 7829 2008 1001 1007
24 | Vetapalem 21247 75219 37352 37867 7644 3820 3824 5514 2733 2781
25 | Yeddanapudi 8138 28373 13417 14956 9280 4353 4927 617 290 327
Grand Total 442357 1586918 788804 798114 358655 177695 180960 78838 39562 39276
Data Source: 2011 Census data, Planning Department & DES.
APSAC, GoAP DMG, GoAP
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Table 4 Literacy statistics summary of 2011 Census

12

S.No Mandal Name Total Male Female Total Male Female
Literacy Literacy Literacy llliterates llliterates llliterates
1 Addanki 50753 28923 21830 3901 6 15951 23065
2 Amruthalur 29801 15740 14061 14912 6383 8529
3 Ballikurava 26682 15755 10927 26587 11187 15400
4 Bapatla 93653 49893 43760 50172 20954 29218
5 Bhattiprolu 32436 17343 15093 17816 7791 10025
6 Cherukupalle 36795 19835 16960 23590 10017 13573
7 Chinaganjam 23217 13405 9812 19251 7844 11407
8 Chirala 112911 61347 51564 59915 24388 35527
9 Inkollu 31588 17930 13658 17958 6975 10983
10 Janakavarampanguluru 25395 14432 10963 19791 8054 11737
1 Karamchedu 24154 13521 10633 14762 5901 886 1
12 Karlapalem 27692 15389 12303 22628 9843 12785
13 Kollur 34967 18325 16642 20356 9384 10972
14 Korisapadu 29199 16475 12724 19074 7483 11591
15 Martur 40358 23338 17020 33504 13745 19759
16 Nagaram 29635 16127 13508 20627 8862 11765
17 Nizampatna m 33970 19361 14609 26003 11172 14831
18 Parchur 33741 18580 15161 20927 8042 12885
19 Pittalavanipalem 23711 12678 11033 14898 6497 8401
20 Repalle 74830 38290 36540 37159 16169 20990
21 Santhamaguluru 28421 17104 11317 31107 13251 17856
22 Tsundur 28384 15099 13285 17394 7500 9894
23 Vemuru 28079 14835 13244 15507 6917 8590
24 Vetapalem 48823 26831 21992 26396 10521 15875
25 Yeddanapudi 16927 8983 7944 11446 4434 7012
Grand Total 966122 529539 436583 620796 259265 361531

Data Source: 2011 Census data, Planning Department & DES
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Table 5 Category -wise distributions

S. No LULC categories
Built -up
1 Compact (Continuous)
2 Sparse (Discontinuous)
3 Vegetated / Open Area
4 Rural
5 Industrial
6 Quarry
Agricultural Land
7 Kharif Crop
8 Rabi Crop
9 Zaid Crop
10 Cropped in 2 seasons
11 Cropped more in 2 seasons
12 Fallow
13 Plantation
14 Aquaculture
Forest
15 Deciduous (Dry/Moist/Thorn) -
Dense/Clo sed
16 Deciduous (Dry/Moist/Thorn) -
Open/Closed
17 Forest Plantation
18 Scrub Forest
19 Swamp Forest (Mangrove) -Dense
20 Swamp Forest (Mangrove) -Open
21 Tree Clad Area-Dense/Closed
22 Tree Clad Area-Open
Wastelands
23 Salt affected land
24 Dense scrub
25 Open scrub
26 Coastal sand
27 Barren Rocky/Stony waste
Wetlands
28 Inland Natural
Inland Manmade (Water logged,
29 saltpans etc.)
Coastal - Lagoon, creeks, mud flats
30 etc.
APSAC, GoAP
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Area in sq.
km
197.09
33.12
12.79
2.46
133.88
7.77
7.07
3203.96
490.29
238.30
4.76
2173.11
6.75
84.04
91.62
115.07
123.24

3.87

3.38
18.97
22.49
37.70
34.72

0.64

1.47

82.57
15.88
27.42
18.92
17.68

2.68

63.36

1.74

12.41

33.47

of Land Use/Land Cover during 2015 -16

% to
total
5.15
0.86
0.33
0.06
3.50
0.20
0.18
83.68
12.80
6.22
0.12
56.75
0.18
2.19
2.39
3.01
3.22

0.10

0.09
0.50
0.59
0.98
0.91
0.02
0.04
2.16

0.41
0.72
0.49
0.46
0.07
1.65

0.05

0.32

0.87
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Area in sq. % to

S. No LULC categories
km total

31 Coastal - Saltpans 15.74 0.41
Water bodies 158.78 4.15
32 River/Stream -Perennial 37.37 0.98
33 River/Stream -Non Perennial 33.26 0.87
34 Canal/Drain 28.70 0.75
35 Lakes/Ponds -Permanent 0.10 0.00
36 Lakes/Ponds -Seasonal 0.83 0.02
37 Reservoir/Tanks -Permanent 19.34 0.51
38 Reservoir/Tanks -Seasonal 39.17 1.02
Total 3829 100

Data source: NR Census 3rd cycle mapping, NRSC/ISRO & APSAC, GoAP

1.4.2.1. Built -up

These are the areas where people live, and they are supported by
infrastructure  such as buildings, roads, and other modes of transportation,

as well as utilities linked to water, vegetation, and open spaces. It consists
of built -up (Compact and Sparse), Vegetated / Open Area, Rural, Industrial,

and Mining/Quarry. It occupies an area of 197.09 sq. km, which is about
5.15% of the total geographical area of the district. The built -up category
includes district headquarters, some mandal headquarters, industrial areas,
and rural settlement areas based on size and population. Many vacant lands
with layouts and fencing are being developed for real estate development on
the outskirts of the Bapatla, Chirala, Repalle and Addanki town s.

1.4.2.2. Built -up - Compact (Continuous)

Most of the land is covered by buildings, roads, and artificially surfaced area
and cover almost all the ground. The built -up-compact class is assigned
where the impermeable surfaces such as the transportation network and
urban structures take up more than 80% of the surface area. This category
occupied 33.12 sg. km, which are found in Bapatla and Chirala towns.

1.4.2.3. Built -up - Sparse (Discontinuous)

The majority of the land is covered by structures such as buildings, roads,
and artificially surfaced areas that are associated with vegetated areas and
bare soil, occupying discontinuous but significant surfaces. Between 30 to 80
% of the total surface should be impermeable. This category delineates
scattered blocks of residential flats, hamlets, and small villages. It covers an

APSAC, GoAP DMG, GoAP
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area of 12.79 sq. km and is located in peri-urban areas of Bapatla and
Chirala .

1.4.2.4. Vegetated / Open Area

These are vegetated areas within an urban agglomeration (areas located
within or adjacent to urban areas). The vegetation cover of trees, shrubs,
and herbs has been delineated and covers the surface area. Open areas
used as Parks, sport and leisure facilities, camping grounds, sports grounds,
leisure parks, golf courses, race courses, including formal parks etc are
considered in this category. This category covers an area of 2.46 sg. km and
is found in and around the towns of Bapatla and Chirala.

1.4.25. Built -up 7 Rural

These are lands used for human settlement of a size comparable to urban
settlements, in which more than 80% of the people are engaged in primary
agricultural  activity and are associated with non-commercial and allied
classes, and are classified as built -up (rural). The rural built -up area is the
most prevalent of the built -up categories and is spread throughout the
district. It contributed an area of 133.88 sqg. km (3.50%) of the district total
geographical area.

1.4.2.6. Industrial

Non-linear impervious surfaces are included in this class which is related to
trade, manufacturing, distribution, and commerce. These are areas where
human activity is observed in the form of manufacturing along with other
supporting establishments for maintenance. The industrial area occupies an
area of 7.77 sqg. km, which is observed in and around towns.

1.4.2.7. Quarry

These are manifestations of surface mining operations, which involve small -
scale land surface excavation for quarries of granite, sand, and other
minerals. They are primarily distinguished by their proximity to cities. It
covers 7.07 sqg. km and accounts for 0.18% of the district's total area.

1.4.2.8. Agricultural Land

Agriculture land is primarily used for the production of food, fiber, and other
commercial and horticultural  crops. It includes land under crops namely
cropland , fallow land, agricultural plantation, and aquaculture. The district's
economy is primarily based on agriculture, which was found to account for

APSAC, GoAP DMG, GoAP
16



3203.96 sq. km (83.68%) of its total area during the period. It is also found
that the double -cropped area accounts for about 56.75% of the district total.
Major food crops grown are Paddy, Jowar, Bajra, Black gram, Bengalgram,
Redgram, and sugarcane, cotton, tobacco, chillies, turmeric, castor,
groundnut, and lemon, banana, sapota, coconut and vegetables.

1.4.29 . Kharif Crop

The agricultural area -cultivated between June/July to September/October

coinciding with South -West monsoon season is considered Kharif crop. It is
associated with rain-fed crops under dry land farming with limited or no
irrigation and areas of rain-fed paddy and other dry crops. Kharif cropland is
the second -largest agricultural category, covering 490.29 sg. km (12.80%).

During the Kharif season, a variety of crops including paddy, sugarcane,
jowar, maize, redgram, cotton, castor, groundnut, and others are widely
grown in the district.

1.4.2.10. Rabi Crop

These areas are cultivated between November/December to February/March.
It is associated with areas under assured irrigation irrespective of the source
of irrigation. However, rain-fed areas with residual soil moisture, particularly
in areas with black soil and high rainfall during the Kharif season, also have
areas that are planted with Rabi crops. During the Rabi season, primarily
irrigated crops like rice, sugarcane, and chillies are grown using canals,
tanks, and groundwater resources. In the years 20157 16, Rabi cropland
covered 238.30 sqg. km (6.22%) of the total area.

1.4.2.11. Zaid Crop

These are the cropped areas that are mostly associated with irrigated areas
with fertile soils and are confined to plains and delta areas during the
summer (April -May). Summer crops grown from April to June were mapped
under Zaid cropland and occupied an area of 4.76 sq. km during the study
period.

1.4.2.12. Cropped in two seasons

These are the cropping areas that are commonly associated with irrigated
areas during the two cropping seasons. Three combinations are possible in
this category viz., - Kharif + Rabi, Kharif + Zaid, and Rabi + Zaid. Cropped
areas in any two seasons are mapped under cropped in the two seasons
category, occupying an area of 2173.11 sq. km (56.75%). These can be
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found throughout the district, with reliable irrigation provided by canals,
tanks, and groundwater.

1.4.2.13. Cropped in more than two seasons

These are the areas that are cropp ed in more than two cropping seasons. It
includes triple -cropped areas (Kharif , Rabi, and Zaid), areas under multiple
cropping. Long-duration crops like sugarcane, cotton, banana, and tobacco
are considered under this category.This category accounts for 6.75 sq. km
(0.18%) of the district's total geographical area.

1.4.2.14. Fallow land

Fallow land is agricultural land that is used for cultivation but is temporarily
allowed to rest or be un-cropped for one or more seasons, but not less than
a year and not more than five years. The fallow land covers an area of 84.04
sq. km and is devoid of crops during both cropping seasons for various
reasons.

1.4.2.15. Agricultural Plantation

These are the areas where agricultural tree crops have been planted using
agricul tural management techniques. These also include the areas of land
use systems and practices wherein the cultivation of herbs, shrubs, and
vegetable crops are deliberately integrated with crops mostly in irrigated
conditions  for ecological and economic reasons. These areas can be
distinguished  from cropland, especially wusing data collected during the
Rabi/Zaid season. Plantations appear in varying sizes with regular and sharp
edges, indicating the presence of a fence around them. Plantations such as
banana, cashew, eucalyptus, teak, and others are grown throughout the
district. The plantations category accounts for 91.62 sg. km (2.39%) of the
district's total geographical area.

1.4.2.16. Aquaculture

These are the locations used for the commercial breeding and rearing of fish
and shrimp. Aquaculture ponds are located mostly along coast or in lakes,
river and estuaries. This also includes breeding and rearing of fresh water or
marine fish in captivity. A total of 115.07 sq. km is occupied by the category
of aqua culture.

1.4.2.17. Forest
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The term forest is used to refer to land with a tree canopy cover of more
than 30 percent and an area of more than 0.5 ha. Forest is determined both
by the presence of trees and the absence of other predominant land uses
within the notified forest boundaries. The trees should be able to reach a
minimum height of 5 m within the notified forest boundaries. The forest area
occupied an area of 123.24 sqg. km (3.22%) and found along the coast and
western parts of the district where several forest species grow. The
important species are teak, nalla maddi, rosewood, devadari, etc.

1.4.2.18. Deciduous (Dry/Moist/Thorn) -Dense

This category is predominantly composed of species, which shed their leaves
once in a year, especially during summer. These are mostly broad -leaved
tropical forests with a tendency to shed their leaves annually. This category
includes all the areas where the canopy cover/density is more than 40 %
and contributed 3.87 sg. km in the district.

1.4.2.19. Deciduous (Dry/Moist/ Thorn) -Open

This category is predominantly composed of species, which shed their leaves
once a year, especially during summer. These are mostly broad -leaved
tropical forests with a tendency to shed their leaves annually. This category
includes all the fore st areas where the canopy cover/density ranges between
10% - 40%. In addition to timber, these forests also contain a large variety
of fauna like tigers, leopards, wolves, bears etc. An area of 3.38 sg. km
(0.09%) is attributed to this category.

1.4.2.20. Wastelands

During the study, the area under the wasteland category was mapped at
82.57 sg. km (2.16%), which includes the subcategories of salt affected
land, dense scrub, open scrub, coastal sand, and barren rocky / stony waste.

1.4.221. Salt affected land

Salinization can be caused by inadequate canal irrigation water
management, which causes the water table to rise and, as a result, salts to
build up in the root zone in arid, semi-arid, and sub-humid (dry) conditions,
as well as by seawater intrusion in coastal regions and/or the use of
groundwater with high salt content. They also turn salty when groundwater
is salty or soils have grown on salty parent materials. The salt-affected lands
are accounted for 15.88 sg. km and found western parts of the district.

1.4.2.22. Coastal Sand
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Coastal sands are the sands that are accumulated as a strip along the sea-
coast. Very high reflectance exhibited by this category especially in the NIR
region of the spectrum enable their separation with the salt affected land. It
is found in along the coast and occupied an area of 17.68 sqg. km (0.46%).

1.4.2.23. Barren Rocky/Stony waste

The barren rock exposures are especially confined to hilly terrain with down
slopes with rock outcrops, stony waste, and fragments. Barren rocky areas
have been observed as rocky outcrops in the forest and scrubland. It is
found that most of the barren rocky areas are being quarried for various
construction activities in the district. The area under this category is 2.68 sq.
km and it occupies 0.07 % of the district.

1.4.2.24. Wetlands

All submerged or water -saturated lands, natural or man-made, inland or
coastal, permanent or temporary, static or dynamic which necessarily have a
land -water interface, are defined as wetlands. Hence, the portions of water
body (partial or full) having emergent vegetation or observable submerged
vegetation is placed in the Wetlands category. The wetland category
contributes 63.36 sq. km and found along the coastal areas.

1.4.2.25. Inland Natural

These are the areas that include ox-bow lakes, cut-off meanders, playas,
swamp, marsh, peat bogs etc (with vegetation). This category is contributed
to 1.74 sq. km of the district total.

1.4.2.26. Inland Manmade (Waterlogged , saltpans etc.)

For the majority of the year, these are the areas flooded or prone to flooding
by fresh, brackish, or standing water, with specific vegetation coverage
consisting of low shrub, semi-ligneous, or herbaceous species. Waterlogged
areas (seasonal and perennial) are formed as a result of the negat ive effects
of human management practices and are vegetated. Waterlogged areas
(seasonal and perennial) created due to negative effect of human
management practices and are present with vegetation. This is attributed an
area of 12.41 sq. km.

1.4.2.27. Coastal - Lagoon, creeks, mud flats etc.

These are the areas which are submerged by high tides at some stage of the
annual tidal cycle. Non-wooded areas tidally, seasonally or permanently
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waterlogged with brackish or saline water. These include estuaries, lagoons,
creek, backwater, bay tidal flamud flat, mangrove, salt marsh/marsh  with
vegetation and other hydrophytic vegetation. These are contributed an area
of 33.47 sqg. km.

1.4.2.28. Coastal - Saltpans

The saltpans are flat expanses of salt-covered land, usually white under the
Sum. Saltpans are manmade saline ecosystem from which crude salt is
extracted during summer. These are un-drained, usually small and shallow,
natural depression or hollow in which brackish water accumulates and
evaporates leaving behind salt deposits. About 15.74 sq. km of area is
occupied by this category in the district along the coast.

1.4.2.29. Water Bodies

This category comprises areas with surface water, either impounded in the
form of ponds, lakes, and reservoirs or flowing as streams, rivers, canals,
etc are delineated. These can be seen clearly in the satellite image in blue to
dark blue or cyan depending on the depth of the water. This category
includes rivers, streams, canals, lakes, ponds, reservoirs, and tanks. The
total area of water bodies, including all sub-categories, is about 158.78 sq.
km (4.15%).

1.4.2.30. River/Stream - Perennial

Rivers/streams are the natural course of water flowing on the land surface
along a definite channel/slope regularly or intermittently  towards a sea in
most cases or a lake or an inland basin in desert areas or a marsh or
another river. The rivers/streams that flow continuously throughout the year
are considered as perennial. It contributes an area of 37.37 sgq. km. The
important river and rivule ts in the District are the Krishna. The River Krishna
flows through the district in a north -south direction for about 39 kilometres.

1.4.2.31. River/Stream -Non -Perennial

When the water covers the surface for less than nine months each year, it is
considere d non -perennial. This also includes the dry part of the river
generally characterized by the presence of sand or exposed rocks. It
contributes an area of 33.26 sg. km under this category.

1.4.2.32. Canal/Drain
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Canals and drains are artificial watercourses constructed for irrigation,
navigation or to drain out excess water from agricultural lands. It is found
mostly in the coastal plains with an area of 28.70 sqg. km.

1.4.2.33. Reservoir/Tanks -Permanent

The reservoir is an artificial lake created by the construction of a dam across
the river specifically for hydel power generation, irrigation, and water supply
for domestic/ industrial needs, flood control, either singly or in combination.
Tanks are small lakes of impounded waterways constructed on land surfac es
for irrigation. They are associated with croplands, lowlands, and reservoirs
surrounded by hills without vegetation. This includes all reservoirs/tanks
with water spread seen at least during one season in a year is considered
under the permanent categor y. The reservoirtanks -permanent category was
delineated with an area of 19.34 sq. km. These are the one of the sources of
the irrigation and spread over the district.

1.4.2.34. Reservoir/Tanks -Seasonal

Dry reservoirs/tanks are those which do not have water spread throughout

the year and such are considered seasonal. During the mapping period,
where the water spread not found in the three seasons, those areas are
mapped in this category. Many of the tanks are found to be seasonal, with a
total area of 39.17 sq. km.

1.4.2.35. Lakes/Ponds -Seasonal

Lakes/ponds are those that retain water in them either for one season or
throughout the year and are usually not subject to extreme fluctuation in
water level. Ponds are a body of water Ilimited in size, either natura | or
artificial, regular in shape, smaller in size than a lake, generally located near
settlements. These accounted for an area of 0.83 sg. km only.

1.4.2.36. Lakes/Ponds -Permanent

Perennial lakes/ponds are those that retain water in them either for more
than one season (usually more than three months of a year or throughout
the year and usually not subjected to extreme fluctuation in water level.
Ponds are body of water limited in size, either natural or artificial, regular in
shape, smaller in size than a lake, generally located near settlement. This
category contributes tiny area of 0.10 sg. km.
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1.4.3 Forest Cover Distribution

The forest cover maps were created by interpreting multiple sources of
topographical maps and satellite data. Land with a tree canopy cover of
more than 10% and a size of more than 0.5 ha is referred to as a forest.
Forest is defined by the presence of trees and the absence of other dominant
land uses within the notified forest boundaries. The trees should be able to
reach a minimum height of 5 m within the notified forest boundaries. The
spatial distribution of forest cover and its statistics are presented in Figure -
8, details are given  Table-6 and as per the Forest Department, Government

of Andhra Pradesh the Forest boundary map is prese nted in Figure -9.

Table 6 Forest cover distribution in Bapatla District

S. Tvpe of Forest Area in % to district
No yp sq. km total
1 Deciduous (Dry/Moist/Thorn) -

Dense/Closed 3.87 0.10
5 Deciduous (Dry/Moist/Thorn) -

Open/Closed 3.38 0.09
3 Forest Plantation 18.97 0.50
4 Scrub Forest 22.49 0.59
5 Swamp Forest (Mangrove) -Dense 37.70 0.98
6 Swamp Forest (Mangrove) -Open 34.72 0.91
7 Tree Clad Area-Dense/Closed 0.64 0.02
8 Tree Clad Area-Open 1.47 0.04

Total Forest 123.24 3.22

Data source: NR Census 3rd cycle mapping, NRSC/ISRO & APSAC, GoAP

The district's forest cover is primarily found along the coast and in a few
isolated locations in the west. The predominant categories are mangrove
dense and open forests, which contribute 37.7 0 sg. km and 34.72 sq. km,
respectively. These are mostly concentrated along the coast. The forest
plantations like Cashew, Casuarina, etc have been mapped within the
notified forest areas. The forest plantations category covers an area of 18.97
sq. km of the district. Distributed in the northeast and north -western parts
of the district. The area contributed is about 7.42 sq. km (0.30%) and are
scrub forests.

APSAC, GoAP DMG, GoAP
23



District Survey Report - 2023

m-nl'o-e uu-s(l)'o"s

FOREST COVER MAP (2015-16) N
BAPATLA DISTRICT, ANDHRA PRADESH

PAL
NADU Vemuru  Kellur - ooshna

Tsundur

Amruthalur \
e Bhattiprolu

GUNTUR

Cherukupalle

2
a Repalle
Nagaram -
=l

Pittalavanipalem
B

Ballikurava .Veddanapudl
°

16'0['0""
T
16°0'0"N

*
g Parchur

Karlapalem

Nizampatnam ___. -
° Lot
Karamchedu

i Jnkonu Chirala

2®

Z
P

&
lem

Korisapadu
<

Reference

- Deciduous (Dry/Moist/Thorn)-Dense/Closed
- Deciduous (Dry/Moist/Thorn)-Open/Closed
- Forest Plantation

Scrub Forest ~+—+— Railway Line

Chiaganjam

Transportation
PRAKASAM

Major Road

Swamp Forest (Mangrove)-Dense @ Mandal Headquarters

Swamp Forest (Mangrove)-Open
Tree Clad Area-Dense/Closed

£ z
% Tree Clad Area-Open Prsparsd by -%
. :] District Boundary ;@E -
Source: NRSC/ISRO & APSAC 2Kk e G
BO‘I'l"O'E 00'3(‘1‘0“E
Figure -8: Forest cover map of Bapatla District
APSAC, GoAP DMG, GoAP

24



District Survey Report

80°0°0"E 80°30°0"E
1 1
N
Forest Boundary Map of Bapatla District, Andhra Pradesh A
Palnadu e = - Krishna
District . District
Guntur
santhamaguMru ' District Amm.m.h" o
<o :
- \Z
xz Nagaram "":' “ z
g- 0 O BdI,I"‘" Martur g “ X Pittalavanipalem - a -fg
@ & 2 4, - 5 @
N % o
2 ”4:9 Karlapalem
¥ D v
w NNE Bap.at!a gl
o YA o R
> ‘ == = < "s,
v W :
Vetapalem c,?’ L
. . & egend &
r'd
P y p. s ?50 = Mandal Headquarter \
& @ District Headquarter '&&
o ? - River
- - - Reservoir
District E Forest Boundary
D District Boundary
APsAc
0 5 10 20 Km A.P.SPACE APPLICATIONS CENTRE
Source: Andhra Pradesh Department, GoAP (2022) L 1 | 1 | "ﬂcwl;::smrgf&f:uf
80°00"E 80°300°E
Figure -9: Forest boundary map of Bapatla Distri ct
APSAC, GoAP DMG, GoAP

25

- 2023



1.4.4 Agricultural Resources in Bapatla District

Remote sensing technology has been successfully used by APSAC during the
last two decades in the areas of agriculture both in the spatial and temporal
domain wunder various projects. The vegetation conditions and ranges are
shown in the Table-7.

Table 7 Vegetation condition and range in percentage

VCI range Vegetat'on Descnp“on
(%) Condition
60-100 Normal Crop condition is Normal
Crop condition is
40-60 Moderate
Moderate
0-40 Sever e Crop condition is Severe

Data Source: APSAC, Vijayawada

1.4.5 Soil Resources of Bapatla District

The different types of soils are encountered in the Bapatla district of Andhra
Pradesh. The predominant soil types in the district are loamy to clayey
skeletal deep reddish brown soils (1169.52 sqg. km) followed by moderately
deep calcareous black soils (828.63 sg. km), clayey to gravelly clayey
moderately deep dark brown soils (744.6 sq .km), deep black clayey soils
(681.83 sqg. km), dark grayish brown moderately deep stratified loamy soils
(145.83 sq.km), moderately deep calcareous moist clayey soils (100.8
sq.km.), shallow gravelly red soils (67.8 sg.km.), very dark brown
moderately deep wet silty soils (55.29 sq.km.), light gray deep sandy soils
(39.44 sqg.km.) and shallow loamy to gravelly clay red soils (5.91 sq.km).
The soil resource map of the district is shown in Figure -10 and the saill
category with area given in Table-8.

Table 8 Soil classes in Bapatla district

Area in
S.No Classification
Sqg.km
1 Clayey to gravelly clayey moderately deep dark brown 744.6
soils '
APSAC, GoAP DMG, GoAP
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2 Dark grayish brown moderately deep stratified loamy
Soils 145.83

3 Deep black clayey soils 681.83
4 Light gray deep sandy soils 39.44
5 Loamy to clayey skeletal deep reddish brown soils 1169.52
6 Moderately deep calcareous black soils 828.63
7 Moderately deep calcareous moist clayey soils 100.8
8 Shallow gravelly red soils 67.8
9 Shallow loamy to gravelly clay red soils 5.91
10 Very dark brown moderately deep wet silty soils 55.29

Data Source: APSAC, Vijayawada

1.4.6 Salt -affected land:

The term O s adffected s oi | / refers dad soils in which salts interfere with

normal plant growth. Salt-affected soils can be divided into saline, saline -
sodic and sodic, depending on salt amounts, type of salts, the amount of
sodium present, and soil alkalinity. (Reference FAO Soils Portal)

These lands contain an excessive concentration of salts (soluble salts or
exchangeable saline or both). Salinization can result from improper
mana gement of canal irrigation water, resulting in the rise of the water table
and consequent accumulation of salts in the root zone in arid, semi-arid, and
sub-humid (dry) conditions and ingress of seawater in coastal regions and/or
use of high -salt containin g groundwater. They also become saline when soils
have developed salt-containing parent materials or have saline groundwater.
Coastal saline soils may be with or without ingress or inundation by
seawater. The salt-affected soil/ land area in the Bapatla district is 11,894
hectares. Figure -11 illustrates the spatial distribution of salt affected soil in
Bapatla district.
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1.4.7 Horticulture

Horticulture
improvement
ornamental,
conservation,
maintenance,

In the Bapatla district,
in an area of 7.31 ha. Followed by Mangoes (7.31 ha.),
Guava (2.26 ha.) and Acid lime (2.03 ha.).

(fruit)

cultivated
(6.2 ha),
The total

IS a science,
of horticultural
plantation,
landscape
arboric ulture, ornamental

Banana (4.25 ha.),
area under horticulture

as well

medicinal
restoration,

Sweet

as, an art of production,
crops, such as fruits and vegetables,
and aromatic plants.

landscape, garden design, construction,

Orange

utilizatio n and
spices,
It also includes plant

treesand lawns.

is the major horticulture  crop,

Coconut

crops is 33.71 ha. The horticulture

crop -wise detail is shown in the Table-9.

Table 9 Area of horticultural

crops in Bapatla district

S.No Crop Area in ha
1 Jamun 0.77
2 Dragon Fruit 1.25
3 Banana 4.25
4 Custard Apple 1.33
5 Sweet Orange 8.31
6 Mangoes 7.31
7 Guava 2.26
8 Acid Lime 2.03
9 Coconut 6.2

Total Area 33.71

Source: Government

of Andhra Pradesh Rashtriya
Krishi Vikas Yojana -2022 -23.
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Figure-11: lllustrates the spatial distribution of salt affected soil in Bapatla district .
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1.4.8 Eco -sensitive areas of Bapatla District

1.48.1 Shoreline Change Status of Bapatla District

The shoreline change estimation was carried out for entire Bapatla coast
which is about 104.08 km in length. In this study, shorelines were extracted
from satellite images for 1989, 1999, 2005, 2010 and 2012 by visually
interpretation.  The coast- line rate of change was calculated using Digital
shoreline Analysis software (DSAS) and two different statistical techniques;

End Point Rate (EPR) and Linear Regression Rate of Change (LLR). The Base
lines were constructed seaward of and parallel to the general trend of the
shorelines. Using DSAS transects were spaced 200m apart. Rates of
shoreline change were calculated at each transect using linear regression. As
a result of the analyses, the most significant changes were observed at
Bapatla coast. Summary statistics for the rate of change is given in Table-10
and shown in Figure -12. Shoreline changes are presented with an emphasis
on shoreline erosion, because it is an important natural coastal risk along
coastal wetland . Table-10 Summarizes shoreline change statistics , including

both erosion and accretion. The coastal area land loss is arising primarily
because of natural changes in the coastal system, and because of human
activities such as agriculture, irrigation, reclamation and fisheries.

Table 10 Shoreline Characteristics and statics for Bapatla Coast

. Percentage Cumulative
Classification of Coas t Extent (km ) | of Coast 0
% ) (% )
Length of coastline Including River
Mougth and Port s ° 10408
High Erosio n 526 5.05
Moderate Erosio n 8.44 8.11
Low Erosio n 319 3.06 *16.2 2
Stabl e 26.6 9 25.6 4 25.64
Low Accretio n 25.0 8 24.10
Moderate Accretio n 21.26 20.4 3
High Accretio n 1417 13.62 $58.1 4
Number of port/Harbou  r 1
Number of Breakwater / Groyne 0
/Seawal |
* (High Erosion % + Medium Erosion % + Low Erosion %)
$( High Accretion % +Medium Accretion % + Low Accretion %)
Data Source: APSAC, Vijayawada
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1.4.8.2

Using high
aquaculture  sites,
abandoned

mandal

The spatial

Aquaculture

abandoned /dry/

acquaculture
Karlapalem
distributed
presently
potential.

under

resolution
potential
aquaculture

distribution

potential
is distributed
mandals.
in  Nizampatnam
acquaculrure

in Bapatla

satellite

areas

District

for aquaculture

regions are mapped

of the aquaculture
observed that the total area suitable for acquaculture
Ha, of which 7634 Ha is presently
aqua area.
in  Chinaganjam,
The maximumum
Mandal
and 2721 Ha
The least extent is noticed in Bhattiprolu

Table 11 Mandal wise Aquaculture

under Aquaculture,
The predominant
Nizampatnam,

is shown

extent

data coupled with ground survey existing
development and
in the Bapatla district and
wise/ village wise area statistics are generated and shown in the
following Table-11.

in Figure -13. 1t is

in the district is 16303

7749 Ha under
area suitable for
Repalle and
of aquaculture area is

i.e 5880 Ha, of which 3159 Ha is

is under
mandal

abandoned /dry /
i.e 4.73 Ha.

in Bapatla District (Area in Ha)

33

Dry/
SNo Mandal Name Aquaculture Abandoyn.ed/ Saltpans Total
(Hectares) Potential (Hectares) (Hecta res)
(Hectares)

1 Addanki 85.62 345.65 431.26

2 Amruthalur 17.51 17.51

3 Ballikurava 47.37 19.59 66.96

4 Bapatla 282.70 218.61 501.31

5 Bhattiprolu 4.73 4.73

6 Cherukupalle 66.23 66.23

7 Chinaganjam 1041.14 1692.54 921.09 3654.78

8 Chirala 42.36 126.43 168.79
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9 Karlapalem 828.10 377.77 1205.86
10 Nagaram 165.98 144.14 310.12
11 | Nizampatnam 3159.02 2721.14 5880.16
12 | Pittalavanipalem 225.03 287.22 512.25
13 Repalle 1371.37 1347.80 2719.17
14 | Santhamaguluru 49.83 39.02 88.85
15 | Vetapalem 246.65 429.03 675.68

Total 7633.64 7748.94 921.09 16303.66

Data Source: Distri ct Mines and Geology Officer, Bapatla District

1.5 Ground Water Prospects in the District:

Ground water occurs in almost all geological formations and its potent ial
depends upon the nature of geological formations, geographical setup, and
incidence of rainfall, recharge and other hydrogeological characters of the
aquifer. In consolidated formations, ground water occurs under unconfined
to semi-confined conditions. Ground water is developed in these formations
by dug wells, dug cum bore wells and bore wells tapping weathered and
fractured zones. The groundwater prospects are very good in delta area,
good to moderate in the middle, moderate to poor in westren the parts
district and poor to negligible in the wupland areas of Ballikurava,
Santamanguluru, Addanki and its surroundings. The ground water prospects
map of the Bapatla district shown in Figure -14.
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1.6 Infrastructure
1.6.1 Transport Network

Bapatla district has a well -connected by various modes of transportation
such as Road, Rail and Seaports. Transport network map is given in
Figure-15. The details of each transport network distribution in the district
is given below.

1.6.1. 1. Road Transport: The road network of the district has been
delineated by using high resolution satellite data under Space Based
Information ~ Support for Decentralized Planning (SIS -DP) project and
arrived the lengths of each type of road network. It can be observed that
Bapatla district has a well-developed road network that facilitates
connectivity to all towns within the district, and to other major cities and
towns of nearby districts. The major road network includes National
Highways (NH), State Highways (SH), and District Roads (DR). The rural
areas of the district also good connectivity by Panchayat Raj roads /
village roads.

The total length of the road network in the district is about 8,980.16 km.
Of which, the length of the National Highways is about 193.13 km, State
Highways is having a length of about 512.92 km connecting all major
towns and cities in the district. The district roads are connecting all towns
and mandals having a length of 1,461.16 km. The length of each road
category covered in the district is shown in Table-12.

Bapatla district is trave rsed by four National Highways. The traverse and
description of each highway is as given below:

1.6.1.1.1. National Highway 216 (NH216): The former highways of
NH 214 and 214A were merged and renumbered as NH 216 in the state
of Andhra Pradesh . This highway starts from NH 16 junction at Kathipudi
in Kakinada district and passes through Pithapuram, Kakinada and
Thallarevu mandals in Kakinada District, Mummidivaram, Amalapuram
and Razole mandals in Konaseema district, Narasapuram and Mogalthur
mandals in West Godavari district, Bantumilli, Pedana, Machilipatnam and
Mopidevi in Krishna district before enters in Bapatla district, The highway
enters in the district at Repalle mandal and passes through Bhattiprolu,
Cherukupalle, Bapatla, Chirala, Vetapalem and Chinaganjam mandals and
it connects NH 16 junction at Ongole mandal in Prakasam district.

1.6.1.1. 2. National Highway 16 (NH16 ):The NH16 is a major National
Highway in India that runs along east coast of West Bengal, Odisha,
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Andhra Pradesh and Tamil Nadu states. It is a part of the Golden
Quadrilateral project to connect India's major cities.

The NH starts at Odisha border which passes through the coastal districts
in Andhra Pradesh and enters at Ichchapuram Mandal in Srikakulam
district and passes through the Srikakulam, Vizianagaram,
Visakhapatnam,  Anakapalli, Kakinada, East Godavari, Eluru, Krishna,
Guntur and Palnadu districts with covers major mandals namely Tekkali,
Etcherla, = Bhogapuram, Anandapuram, Pendurthi,  Anakapalle,  Tuni,
Prathipadu, Rajahmundry, Devarapalli, Eluru, Gannavaram, Vijayawada,
Mangalagiri, Guntur and Chilakaluripet. It traverses through Bapatla
District via Martur and Korisapadu mandals and conne cts Prakasam,
S.P.S. Nellore and Tirupati districts before connects to Tamil Nadu Border
at Tada in Tirupati district.

1.6.1.1.3. National Highway 544D (NH544D): The NH starts at
Karnataka border and enters at Rayadurg mandal in Anantapuramu
district, and passes through the Nandyal, Prakasam and Palnadu districts,
it connects the Junction with NH44 near Anantapuramu and passes
through the mandals Singanamala, Tadipatri in Anantapuramu district,
Kolimigundla, Owk and Banaganapalle mandals in Nandyal district. It
traverses through Giddalur, Bestawaripeta, Cumbum and Tripurantakam
mandals in Prakasam  district and passes through Vinukonda,
Savalyapuram and Narasaropeta mandals in Palnadu district, and enters
at Santhamaguluru  mandal in Bapatla district and connects NH16 at
Guntur mandal in Guntur district via Narasaraopet and Phirangipuram
mandals.

1.6.1.1.4. National Highway 167A (NH167A): The Highway Passes
through the junction with Andhra Pradesh and Telangana border and
enters at Dachepalle in Palnadu district and traverse through mandal
headquarters such as Piduguralla, Nekarikallu, Narasaraopet,
Chilakaluripet and Enters in Parchur mandal in Bapatladistrcit It traverse
through Karamchedu mandal and connects at NH-216 near Chirala
mandal passing through Bapatla district.

Some important State Highway segments covered in the district are given
below.

Paruchuru 7 Pedajagarlamudi 1 Purimetla Road (SHO071)
Narketpally - Addanki - Medarmetla Road (SHO036)
Addanki -Santamagalur Road via Dharmavaram (SH342)
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Tenali - Vellaturu - Peddapulivaru - Penumudi road (SH265)
Bapatla - Parchuru Road (SH281)
Brahmanakoduru - Bhatiprolu (NH-216) Road (SH269)

Table 12 Road Category wise Lengths

S.No Road Type Length in Km

1 National Highway 193.13
2 State Highway 512.92
3 District Road 1461.16
4 Village Road 3853.12
5 Cart Track 2279.62
6 Foot Path 527.60
7 City Road 152.61

Total Length 8980.16

Data Source: R&B Department & APSAC, Vijayawada.

1.6.1.2. Railways: The Indian Railway line traversing from North to
South in Bapatla district covering the various stations to cater the
transportation  needs of the people. The length of rail network in the
district is about 107.71 km covering 20 railway stations. Among these are
the important railway stations in the district are Bapatla, Bhattiprolu,

Chinnaganjam, Chirala, Pallikona, Repalle, Tsunduru, Vemuru,
Vetapalem; and the railway stations are Appikatla, Ipurupalem,
Jandrapeta, Kadavakuduru, Kotta Pandillapalli, Modukuru, Penumarru,

Stuartpuram, Uppugunduru, Vellalcheruvu Halt and Zampini Halt.

Bapatla district is traversed by a significant railway line that connects
various parts of the district and provides connectivity to neighbouring
regions. The main railway line that passes through Bapatla district is
Vijayawada - Gudur section railway line that connects the stations
Kondapalle, Vijayawada, Pedavadlapudi, Duggirala, Tenali Junction in
Guntur & NTR districts. It passes through T.Sunduru, Bapatla, Chirala,
Vetapalem, Chinnaganjam in Bapatla district and connects Ongole,
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Tangu turu, Singarayakonda, Kavali, Bitragunta, Vedayapalem in
Prakasam& S.P.S. Nellore districts, and destination to Gudur junction in
Tirupati district.

In addition to the main line, there are various branch lines and spur lines
namely Tenali - Repalle that extend from the main line to connect specific
towns such as Vemuru and Bhattiprolu with in Bapatla district. These lines
provide local connectivity and transportation services to different parts of
the district.

1.6.1.3. Sea port: Andhra Pradesh has the 2nd longest coastline of 974
km in the eastern peninsular India, which accounts for 12% of the
country's total coastline with one major port at Visakhapatnam under the
administrative control of Central government and 15 notified ports
inclusive of 3 captive ports under the control of state government with
has development in the public -private partnership (PPP) mode. Bapatla
district has two Green Field ports namely Nizampatnam and Vodarevu.
The description of each port is as given below:

Nizampatnam Port is one of the minor ports (Green field port) located in
the state of Andhra Pradesh. It is situated in the Nizampatnam area at a
distance of about 32 km from head quarter.

Vodarevu Port, also known as Vodarevu beach port, is one of the
underdevelopment  ports in the state of Andhra Pradesh, near Vodarevu.
It is located at a distance of about 15 km from the district headquarters.
On completion of the construction, it would cater to various industries and
facilitate the movement of goods, thereby boosting trade and economic
acti vity in the region.

1.6.2 Irrigation
1.6.2.1. Major and Medium Irrigation Projects in Bapatla district

Irrigation  has assumed an increasing significance in agriculture in the
context of new technology, where high vyielding varieties and multiple
cropping are being practiced. The main reasons for low vyields are
inadequate rainfall, uneven and uncertain rains during the period of crop
growth. It is generally found that the introduction of irrigation is
associated with changes in the cropping pattern. The shift from a
tradi tional cropping pattern to the most advantageous cropping pattern is
possible only in the presence of irrigation facilities. The new agricultural
technology is highly based on sufficient moisture conditions. Thus, the
development of irrigation is crucial for increasing agricultural production.
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The irrigation  projects are classified as major, medium and minor
irrigation details are shown in Table-13 and Figure -16.

1.6.2.1.1. Major Irrigation Projects:

There are three major irrigation projects in Bapatla district i.e., Krishna
Delta System (KDS), Nagarjunasagar Project (NSRC) and KandulaObula
Reddy Gundlakamma Reservoir Project. The Krishna Delta System (KDS)
an ayacut of 3, 63,946 Ac, Nagarjunasagar Right Canal (NSRC -
AddankiBranch) an ayacut of 1,69,874 Ac and KandulaObula Reddy
Gundlakamma Reservoir Project (Combined District) an ayacut of 80,060
Ac .

1.6.2.1.2. Medium Irrigation Projects:

There was one medium irrigation project in Bapatla district i.e., Yerram
China Poli Reddy Korisapadu Lift Irrigation Scheme under an ayacut of
14,000 Ac (YCR Korisapadu LIS).

There are 105 minor lift irrigation schemes in the district under Andhra
Pradesh State Irrigation Development Corporation Limited (APSIDC),
covered an ayacut of 96,291 Ac. And also 41 nos of minor irrigation tanks
cover ed in the district (Water Resources Dept.) covered an ayacut of
9,482 Ac.

Table 13 Major and Medium Irrigation Projects in Bapatla District

S Proje Ayacut
' ct Name of the Project Status ;
No in Ac
Type
Major | Krishna Western Delta (KD S) Complete | 3,63,946
2 Nagarjunasagar Project (NSRC) d 1,69,874
3 KandulaObula Reddy Gundlakamma Ongoing 80,060
Reservoir Project (Combined
District)
4 | Mediu | YCR Korisapadu LIS 14,000
m
5 Minor | Lift Irrigation Schemes under Ongoing 96,291
APSIDC
(105 Nos)
6 Minor Irrigation Tanks - Water Complete 9,482
Resources Dept. (above & bellow 100 d
Acres -41 Nos)
Total | 7,33,65
3
Data source: WRD, APWRIMS, Govt. of A.P.
APSAC, GoAP DMG, GoAP
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1.6.2.2. Tank Information System
As per the information
Pradesh Water Resources Information
and the URL:https://apwrims.ap.gov.in/
minor irrigation  tanks covered in Addanki
Constituencies.
Bapatla district is 951.82 mcft and Current
mcft. The mandal wise minor irrigation

shown in Table-14.

& Management

Table 14 Mandal wise Minor Irrigation

of Water Resources Departmental

portal,

Tanks details of Bapatla district

Designed Current
No.of Storage Storage
S.No Mandal MI . ,
Tanks Capacity Capacity
(mcft) (mcft)
1 ADDANKI 14 315.93 202.83
2 BALLIKURUVA 9 272.93 175.12
3 JANAKAVARAMPANGULU 6 97.76 73.87
4 KORISAPADU 4 39.53 22.34
5 MARTUR 4 43.45 30.24
6 PARCHUR 1 15 11.25
7 SANTHAMAGULURU 7 162.2 145.74
8 YEDDANAPUDI 1 5.02 5.02
TOTAL 46 951.82 666.42
Data source: WRD, APWRIMS, Govt. of A.P.
1.6.3 Eco-Sensitive and Important places
Bapatla district is blessed with several tourist attractions that offer a mix
of historical, cultural, and natural wonders. The important popular tourist,

religious and cultural
the Table-15 and the geographical
Figure -17.

Table 15 Important

places to visit in the Bapatla district

are shown

location of each place is depicted

places of Tourism in Bapatla district.

S.No Name Village Mandal
Bapatala Bhava Narayan
1 Swami Temple Bapatla (M) Bapatla
2 Chandolu Siva Temple Arumbaka Cherukupalle
3 Nijampatnam Beach Dindi Nizampatnam
4 Nijampatnam Harbor Dindi Nizampatnam
APSAC, GoAP
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S.No Name Village Mandal
5 Repalli SivaTemple Repalle (M) Repalle
6 Sri Prassana Anajneya Swamy Bapatla (M) Bapatla
Temple
7 Suryalanka Beach Dindi Nizampatnam
8 Vodarevu Beach IpuruPalem Chirala
(Rural)

Data Source: Tourism Department, Government of Andhra Pradesh .

A brief description  of certain tourist places are given below:

1.6.3.1. Suryalanka Beach : Suryalanka beach or Bapatla beach is
located approximately 9 km from Bapatla. The place has many resorts
close to the beach. The beach is famous for the sweeping views of the
sun, sea and sand. It is also ideal for swimming.

1.6.3.2. Vodarevu Beach : It is located 8 Km from Chirala and about
19.4 km to the district headquarter i.e. Bapatla. Vodarevu is one of the
most visited beaches, offering exciting water sport activities and fishing
options including boat rides.

1.6.3.3. Ramapuram  Beach : Ramapuram beach is located at a distance
of about 21 km from the district headquarter i.e. Bapatla. It is considered
to be one of the cleanest and most peaceful beaches.

1.6.3.4. Nizampatnam Beach: Nizampatnam beach is located at a
distance of about 32 km from the district headquarter i.e. Bapatla.
Nizampatnam Beach is a popular beach situated in the Nizampatnam
town. It is known for its natural beauty and serene environment, making
it a favoured destination for tourists and locals alike.

1.6.3.5. Nizampatnam Harbour:  Nizampatnam Harbour is located at a
distance of about 32 km from the district headquarter. Nizampatnam

Harbor, also known as Nizampatnam Port, is a significant fishing harbor
located in the Nizampatham town. It is one of the oldest and largest
fishing harbors in the region.
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Nizampatnam  Harbor plays a crucial role in supporting the fishing
industry, as it provides a base for numerous fishing vessels and boats to
operate from. The harbour is strategically situated on the eastern coast of
India along the Bay of Bengal, making it a favourable location for fishing
activities. The harbour not only facilitates local fishing operations but also
contributes to the economy of the region through fish trade and export. It
serves as a crucial link in the seafood supply chain, helping to transport
and distribute fresh fish to various markets within India and for export to
other countries.

1.6.4 Places of Religious and Cultural importance

1.6.4.1. Prasannanjaneya swamy temple: Prasannanjaneya swamy
temple is located at a distance of about 54 km from the district
headquarter. It is situated at Singarayakonda near Addanki and is a
popular pilgrimage centre. This temple was said to be constructed in 15th
century by Vijayanagara king Devarayalu. @ Mahasivaratri is celebrated in
a grand manner at Ganga Bhramarambha Sameta Malleswara Swamy
temple at Manikeswaram

1.6.4.2. BapatlaBhavanarayana Swamy Temple: Bapatla
Bhavanarayana Swamy Temple is located 350 meters away from the
district headquarter. It is an ancient temple dedicated to Venugopala
Swamy. Pavitrotsvam and Rathotsavam will be celebrated in a grand;
thousands of devotees participate in these festivals. Currently, this temple
is under the control of Archaeological Survey of India department. The
main deity KsheeraBhavanarayana Swamy is residing here with His
consort Sundarvalli. The deity here is Swayambhu.
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1.7 Drainage Pattern
1.7.1 Drainage

The district is bounded on the North by Guntur District, on the West by
Palnadu/Narasaraopet  and Prakasam Districts, on the South by Bay of
Bengal, on the East by Krishna Western Delta. The Krishna River,
Romperu and VogeruVagu are major rivers flows in the district. The
Krishna River is west side border of the district, Krishna river enters into
north east part of the district near Chilumuru village, Kolluru mandal and
joining to Bay of Bengal near Gangadipalem village, Nizampatnam mandal
in Bapatla district .

The VogeruVagu is Major River in the district and the tributaries are
NallamadaVagu, NakkaVagu . The NallamadaVagu and NakkaVagu
originated near Gouthikonda hills, Nekarikallu of Palnadu district and enter
into north part of the Bapatla district, merged with NagarajuKalva and
joining to Bay of Bengal near Perali in Bapatla district .

The Romperu is Major River in the district and the tributaries are Aleru
Nala, ParuchuruVagu, RamayyaVagu and  SakkiVagu rises near
Nagarajupalli  hills and Bapana Konda, Martur in Bapatla district and
merged into Romperu drain in Bapatla district. Figure -18 illustrates the
drainage system and the surface water bodies.

1.7.2 Geomorphology of the District:

Using IRS satellite data and GIS detailed geological, geomorphological
and structur al map of Bapatla District was generated as per Rajiv Gandhi
National Drinking Water Mission (RGNDWM) guidelines on 1:50,000 scale.
The objective of is to map lithology, geomorphology and structural
characteristics of an area on 1:50,000 scale and to integ rate the same to
locate potential ground water prospect zones and to recommend suitable
structures for ground water recharge. Various hydrogeomorphic units are
delineated and suitable recharge structures are proposed at drinking
water affected villages under this project. The description of geomorphic
units of different origins (Figure -19) mapped in the Bapatla District are
presented below.
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1.7.3 Landforms of Fluvial origin

The word fluvial is used in earth science to refer to processes and
landforms produced by running water. As with other surficial processes,
running water can either erode material from the earth 6 Endscape or
deposit layers of sediment. The resulting landforms can thus be classified
as either erosional landforms or depositional landforms. The incredible
power of running water in carving various erosional and depositional
landforms is well known . Although the quantity of water in a stream is
small at one time during the vyear, very large volumes of water move
through the channel and they form an important component in the
hydrological cycle. The fluvial dissection of the landscape consists of
valleys and their included channel ways organized into a system of
connection known as a drainage network. Drainage networks display
many types of quantitative regularity that are useful in analyzing both the
fluvial systems and the terrains that they dissect (NRSA, 2007).

1.7.3.1. Flood plain: The surface or strip of relatively smooth land
adjacent to a river channel constructed (or in the process of being
constructed) by the present river in its existing regimen and covered with
water when the river overflows its banks at times of high water. It is built
of alluvium carried by the river during floods and deposited in the sluggish
water beyond the influence of the swiftest current.

1.7.3.2. Delta: The low, nearly flat, alluvial tract of land deposited near
the mouth of a river . Commonly forming a triangular or fan-shaped plain
of a considerable area enclosed and crossed by many distributaries of the
main river. Perhaps extending beyond the general trend of the coast, and
resulting from the accumulation in a wider body of water (usually a sea)
of sediment supplied by a river in such quantities that it is not removed
by tides, waves and currents.

1.7.4 Landforms of Coastal origins

Coasts are the loci of a unique assemblage of erosional and depositional
processes. Various landforms of coastal areas are almost exclusively the
result of the action of ocean waves. Wave action creates some of the
wo r | dndss spectacular erosional landforms. Where wave energy is
reduced, depositional landforms like beaches are created. The source of
energy for coastal erosion and sediment transport is wave action. A wave
possesses potential energy as a result of its position above the wave
trough, and kinetic energy caused by the motion of the water within the
wave. This wave energy Iis generated by the frictio nal effect of winds
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moving over the ocean surface. Higher the wind speed and longer the
fetch or distance of open water across which the wind blows and waves
travel, the larger the waves and the more energy they therefore possess.
Long open ocean waves or swells travel faster than short, locally
generated sea waves. They also have longer wave periods and this is how
they are distinguished from the short sea waves on reaching the coast.
Long swells, which have travelled hundreds of kilometres, may have wave
periods of up to 20 seconds. Smaller sea waves have wave periods of 5 to
8 seconds. Where ocean depths are greater than the length of the waves,
the wave motion does not extend to the ocean floor and, therefore,
remains unaffected by the floor. As the ocean depth falls below half the
wavelength, the bottom increasingly affects the wave motion. As the
depth of water decreases, the wave height increases rapidly and the
wavelength decreases rapidly. Thus, the wave becomes more and more
peaked as it approaches the shore, finally curling over as a breaker and
breaking on the shore. As the wave breaks, its potential energy is
converted into kinetic energy, providing a large amount of energy for the
wave to do the work along the shoreline. Transportation by waves and
currents is necessary to move rock particles eroded from one part of a
coastline to a place of deposition elsewhere. One of the most important
transport mechanisms results from wave refraction. Since waves rarely
break onto a shore at right angles, the upward movement of water onto
the beach (swash) occurs at an obligue angle. However, the return of
water (backwash) is at right angles to the beach, resulting in the net
movement of beach material laterally. This movement is known as beach
drift. The endle ss cycle of swash and backwash and resulting beach drift
can be observed on all beaches. Frequently, backwash and rip currents
cannot remove water from the shore zone as fast as it is piled up there by
waves. As a result, there is a build up of water that results in the lateral
movement of water and sediment just offshore in a direction with the
waves. The currents produced by the lateral movement of water are
known as long shore currents. The movement of sediment is known as
long shore drift, which is distinct from the beach drift described earlier,
which operates on land at the beach. The combined movement of
sediment via long shore drift and beach drift is known as littoral drift.
Tidal currents along coasts can also be effective in moving eroded
material . While incoming and outgoing tides produce currents in opposite
directions daily, the current in one direction is usually stronger than in the
other resulting in a net one-way transport of sediment. Long shore drift,
long shore currents, and tidal current s in combination determine the net
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direction of sediment transport and areas of deposition. Using multi -
temporal satellite data can bring out the dynamics of the coast (NRSA,
2007).

1.7.4.1. Beach: A gently sloping zone, typically with a concave profile, of
uncons olidated material that extends landward from the low-water line to
the place where there is a definite change in material or physiographic
form (such as a cliffy or to the line of permanent vegetation (usually of
the effective limit of the highest storm waves).

1.7.4.2. Beach ridge: A low, essentially continuous mound of beach or
beach and dune material (sand, gravel, shingle) heaped up by the action
of waves and currents on the backshore of a beach beyond the present
limit of storm waves or the reach of ordinary tides and occurring singly or
as one of a series of approximately parallel deposits. The ridges are
roughly parallel to the shoreline and represent successive positions of an
advancing shoreline.

1.7.4.3. Tidal flat: An extensive, nearly horizontal, marshy or barren
tract of land that is alternately covered and uncovered by the rise and fall
of the tide, and consisting of unconsolidated sediment (mostly mud and
sand). It may form the top surface of a deltaic deposit.

1.7.5 Landforms of Structural  Origin

Landform of structu ral origin is related to the structural aspect of the
area. Most of the landforms under this class have genesis related to the
underlying structure. Structure plays an important role in reducing the
resistance of rock which manifests itself in different geomorphic forms.
Some of the variations is minor and some are in mega -scale. The mega -
scale forms have a dramatic effect on the genesis of landforms and hence
mapping of such forms indirectly indicates the structural setup of the
area. The mega -scale struct ural features like fault and fold depending on
their type play an important role in the genesis of structural landform.
The influence of geologic structures on the development and appearance
of landscapes is prominent. The influence of geologic structures ranges
from large features, which exert a dominant influence on the form of an
entire landscape, to small features, which affect an individual landform
and the geomorphic processes operating on it. The structural control
could be active structures whose form is directly impressed on the
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modern landscape or ancient structural features whose influence on a
modern landscape is due primarily to differential erosion (NRSA, 2007).
1.7.5.1. Structural Hills : Hills and valleys, which are originated due to
the tectonic process and are highly dissected by the drainage lines. This
can be further classified as highly, moderately and low dissection
depending on the density of joints and drainage. Mostly this will be
interpreted from planimetric satellite data and the classificat ion is highly
subjective.

1.7.6 Landforms of denudational origins

The landform of denudational origin is formed where the denudation
process dominates over the other process. Most of the landform resulting
due to this process is the combined effect of mechanic al and chemical
weathering. Denudation is the process of removal of material by erosion
and weathering. This has direct influence on the relief of the area
especially in the reduction of relief to the base level. The agents are
mostly water, ice and wind. The major factors affecting denudation are
geology, climate, tectonics and anthropogenic effects. All rocks and
minerals at or near-surface are attacked by a physical and chemical
process. The effect of this process is not the same everywhere because of
roc k svérying resistance to change. As a result, weathering and erosion
yield several landforms, which have typical shapes and forms. Weathering
is an essential part of the rock cycle. The parent material or rock
weathered material is disaggregated to form smaller fragments and some
of the minerals are dissolved and removed by the agent of water. This
removal of material is erosion and is accomplished by running water,
wind, glacier etc. The weathering provides the raw material for the
sedimentary rock and soil (NRSA, 2007).

1.7.6.1. Denudational Hill: It is a highly dissected hill that has
obliterated the structures.

1.7.6.2. Inselberg: A prominent, isolated,  steep -sided, usually
smoothed and rounded, residual knob, hill or small mountain of
circumdenudation  rising abruptl y and surrounded by an extensive and
nearly level, lowland erosion surface in a hot, dry region (as in the
deserts of southern Africa or Arabia), generally bare and rocky although
partly buried by the debris derived from and overlapping its slopes; it is
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characteristic of an arid or semiarid landscape in a late stage of the
erosion cycle.

1.7.6.3. Pediment: A broad, flat or gently sloping, rock floored erosion
surface or plain of low relief, typically developed by sub aerial agents
(including running water) in an arid or semiarid region at the base of an
abrupt and receding mountain front or plateau escarpment, and underlain
by bedrock (occasionally by older alluvial deposits) that may be bare but
more often partly mantled with and discontinuous veneer of alluvium
derived from the upland masses and in transit across the surface.

1.7.6.4. Pediplain: An extensive, multi -concave, rock-cut erosion
surface formed by the coalescence of two or more adjacent pediments
and occasional desert domes, and representing the result (the
i pree pl aiofnthe mature stage of the erosion cycle. Based on the
thickness of weathering they are further classified as shallow, moderate
and deep pediplains.

1.7.7 Structural Features of Bapatla District

Bapatla District has consolidated formations which includ e Crystallines
(Khondalites, Charnockites and granitic gneisses) and Meta sediments
(Dolomites, Shales, Phyllites and Quartzites) of Archaean and Pre-
cambrian periods, respectively. The Khondalite Group of rocks are seen as
prominent hill ranges (strike ridges) south of Vijayawada, extending
towards north and northeast. The rocks of Khondalite and Charnockite
groups, and the layered complex show foliation trending dominantly
North -South with local swerves to NE(Northeast) -SW (Southwest) and
NW (Northwest) -SE (South east) (GSI, 2000). The semi consolidated
formations are represented by Tertiary formations (Rajahmundry and
Gollapalli sandstones) and unconsolidated formations comprise deltaic
alluvial deposits of the Quaternary period (CGWB, 2013). The Structur al
map of the Bapatla District is shown in Figure -20.
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1.7.8 Ground Water Quality in the Bapatla District

Ground  water  quality laboratory analyzed  for  physico -chemical
parameters like Total Dissol ved Solids (TDS), Cl, NOWpH, F, Fe, TA and
S OKusing standard techniques, and ground water quality samples were
collected for two seasons i.e., post-monsoon and pre-monsoon in
December 2017 to June 2019 from Rural Water Supply and Sanitation
Department (RWS and S) and compared with the Bura BIS (2015), in
terms of desirable, permissible and non-potable classes. Blue, yellow and
red colours indicate pre-monsoon qualty and +, ., -, symbols indicate
post -monsoon quality for desirable, permissible and non-potable classes
respectively.

From the analysis, it has been observed that the ground water is polluted
in pre-monsoon and post-monsoon about 15% of the area is under non -
potable category due to high concentration of Fluoride, Nitrate, Iron, Total
Hardness and alkalinity. About 75% of the area is potable category
remaining 10% of the area is covered in hills and water bodies of entire
the District. The occurrence and movement of ground water in an area is
governed by several factors such as topography, litho logy, geological
structure, depth of weathering, the extent of factures, drainage pattern,
climate conditions and inter relationship between these factors. The
ground water quality map of Bapatla district shown in Figure -21.
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Chapter 71 Il Minor Minerals

2.1 Overview of Mining Activity

The following leases exist in this Bapatla office jurisdiction. Mineral
Regulatory, the important functioning of this office in these aspects are: -

i. Achievement of Targets of Mineral Revenue collections being fixed
to this office annually

ii. Receiving and processing of the Mineral Concession Applications
duly conducting the technical inspection, Survey and demarcation of
the Mineral bearing applied areas

iii.  Execution and Regulation of the operations of the Mining / Quarry
leases in accordance with the Acts and Rules

iv. Issuing of dispatch permits duly collecting the Advance Royalty /
Seig.fee from the lease holders on the minerals produced and
intend to dispatch from their leased areas through online permit
system

v. Controlling the illegal Mining / Quarrying and transportation by
conducting the periodical inspections of the Mines and Quarries and
also conducting the surprise vehicular checking and imposing the
penalties

vi.  Finalisation of Demand, Collection and Balance statements of the
leases on annual basis

Bapatla District is one of the chief minor minerals producing districts in
the state and endowed with rich & varied minor mineral resources such as
dimensional stone granite, silica sand, road metal, gravel and brick earth.

There are 156 minor mineral leases in force covering an area of about
459 Hectares. It is estimated that during the year 2022 -23, 1,50,000
Cum of Color Granite, 36,750 Cum of Black Granite are produced and
Departm ent Collected Rs.81 Crores towards Minor Mineral Revenue
Collections. About 1,000 Granite cutting & polishing units are operating in
the district and acts as an important socio-economic zone.

2.2 Geology of the District

Generalized Litho -stratigraphic Success ion of Andhra Pradesh

Geological Time Supergroup  Group Formation

(a) (b) (©) (d)
Holocene - - Alluvium, river terraces, beach
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sands and soils
Pleistocene

Mio - Pilocene
Late Cretaceous

Laterite and Gravel
Rajahmundry Fm.
Deccan Trap with infra -and inter -

Eocene trappeans
Lower Gondwana Upper Godavari Coastal Area
Cretaceous Gondwana Valley (Fluvio -marine)
(Fluviatile) Tirupati Fm.
to Chikiala Fm. (Vejendla Fm)
Gangapur Fm.  Raghavapuram
Upper Fm.
Carboniferous (Vemavaram),
Kandukuru,
Sriperambadur
Lower Kota Fm. Fms)
Gondwana Maleri Fm. Gollapalle Fm.
(Satyavedu Fm.)
Kamthi Fm.
Barren Measures,
Barakar Fm.
Talchir Fm.
Cuddapah Basin Pakhal Basin
Sullavai Sandstone
Nandyala Shale Putnur
Middle to Upper Koilakuntla Limestone Limestone
Proterzoic
(980 -500 m.y) Kurnool Panyam Quarzite

Owk Shale Penganga Group
Narji Limestone Takalapalle
Banaganapalli Arkose
Quartzite
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Middle
Proterozoic
(1600 -1300

m.y.)

Cuddapah

Nallamalai

Chitravathi

Papaghni

Srisailam
Quartzite
Cumbum Fm.

Mulug Group

Bairankonda
Quartzite
Gandikota
Quartzite
Tadipatri Fm.
Pulivendula
Quartzite
Mallampalli Group
Vempalle Fm.
Gulcheru Quartzite

Alabaka
Sandstone
Lankavaram Shale
Pattipalle Quartzite
Polavaram Fm.
Jakaram Arkose

Pandikunta Shale

Gunjeda Dolomite

Bayyaram
Quartzite
Bolapalle Fm.

EPARCHAEAN INTERVAL

Middle Proterozoic
to

Late Archean
(2600 -970 m.y)

Eastern

Ghats

Charnockite

Khondalit es

with
K-

Charnockite
megacrystic
feldspar
charnockite
Two pyrozene
granulite /
amphibolite

Calc-silicate /
granulite, Garnet -
sillimanite -quartz -
graphite gneiss
(biotite -k-feldspar
(Khondalite)

Quartzite
sillimanite)

(gernet,

Pyroclastic Rocks, local

conglomerate

| event

conglomerate

Ramagiri -
Penakacherla,
Kadiri,
Narayanpet,
Jonnagiri,

Metabasalt (Pillowed), Acid
volcanics, minor and esite,
dacite, rhyodacite,
amphibolites,

metau ltramafics,

Kolar,

Late Archaean Dharwar Gadwal -
(2700 m.y)

Veligallu minor
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Peddavuru Schist quartzite, calcsilicates,
Belts & W.Part of phyllites, intrusives of basic

Nellore Belt. rocks and granites, rare
lamprophyres.

Middle Archaean Older Eastern and High Grade schists
(3100 -2900 y.m) Supracrustals Southern parts of include include s garnet,
(Sargur) Nellore. staurolite, kyanite,

sillimanite, cordierite

(rarely sapphirine -

kornuropine as in

Karimnagar) Mica

schists, calcilicate

rocks, crystalline

limestone (minor). BIF,

fuchsite guartzite,

horn blende granulite,
amphibolite,  migmatite
streaky biotite gneiss.

Gneissic Complex Banded Tonalite -
Trondhjemite  Gneiss.

Geologically, the State of Andhra Pradesh forms a part of peninsular India
and is one of the most ancient land masses. The geologic al formations of
Andhra Pradesh range from the oldest to the recent.

Sargur Supracrustals is the oldest rock in Southern India. They are mostly
present as enclaves. They occur as enclaves within the migmatitic gneiss.
These supracrustals are exposed in the eastern and southern part of the
Nellore schist best. The lithology of Sargur mostly comprises of garnet,
staurolite, kayanite schists, BIFs, quartzites, granulites, amphibolites. The
gneissic complex comprises of banded tonalite trondhjhemite gneiss
whic h is the basement rock of the study area along with migmatitic gneiss
and biotite granite gneiss. TTGs are sodic, quartz -bearing granitic
(plutonic) rocks with plagioclase as the most common feldspar, and K-
feldspar ranging from subordinate to nearly absent. The Dharwarian rocks
in Andhra Pradesh are exposed in the western part of the Nellore belt and
in many other areas like Ananatapur, Ramagiri -Penakacherla, Kolar,
Kadiri, Gadwal -Narayanpet, Jonnagiri, Veligallu Peddavuru Schist Belts
and western part of Nellore Belt. The lithology mostly comprises of
Metabasalt (Pillowed) , Acid volcanics, minor and esite, dacite, rhyodacite,
amphibolites,  metaultramafics, minor quartzite, calcsilicates, phyllites,
intrusives of basic rocks and granites, rare lamprophyres also some
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Pyroclastic Rocks and local conglomerate / event conglomerate defining
hiatus in stratigraphy is observed in the study area. Rocks of middle
Proterozoic to late Archaenare exposed in the eastern ghat mobile belt,
they are extremely high grade and fall under granulite metamorphic
facies. They mostly include khondalites and  charnockites. The
metamorphic facies of rocks of eastern ghats goes upto granulite facies.
Charnockite  with megacrystic  k-feldspar , Two pyrozene granulite /
amphibolite , Calc-silicate / granulite, Garnet -sillimanite -quartz -graphite
gneiss (Biotite -k-feldspar , Quartzite (gernet, sillimanite) and were
exposed in most of the state. Cuddapah basin is a part of Dharwar craton
and is the second largest Purana basin of Peninsular India. It marks the
profound unconformity  Eparchaen unconformity in early literature. The
Cuddapah basin formation exposes rocks of late Proterozoic to upper
Proterozoic. The Cuddapah basin is divided into four groups, Nallamalai ,
Chitravathi , Papaghni and Kurnool. Papaghni comprises of dolomite and
limestones, Chitravathi comprises of shale, dolomite and quartzites,
Nallamalai comprises of shale, quartzites and arkosic sandstones, Kurnool
comprises of shales, quartzites and limestones. The Cuddapah basin is
characte rised by rhythmic pattern of quartize -shale -carbonates cycle.
Uraniferous limestone is also reported from Cuddapah basin. The major
exposures of purana rock formations were in Prakasam, Kurnool,
Cuddapah, Chittoor, and Nellore. The Deccan traps are found in East and
West Godavari districts , exposures are near Rajahmundry . Outcrops
Tertiary  formations are found in East and West Godavari and
Visakhapatnam districts and the Quaternary sediments occurring as thick
blankets of alluvium are found in the river valleys, deltas and along the
East coast .

Formations are the only formal lithostratigraphic units into which the
stratigraphic  column everywhere should be divided completely based on
lithology. The contrast in lithology between formations required to justify
their establishment varies with the complexity of the geology of a region
and the detail needed for geologic mapping and to work out its geologic
history. There are no formation is considered justifiable and useful that
cannot be delineated at the scale of geologic mapping practiced in the
region. The thickness of formations may range from less than a meter to
several thousand meters.

Groups are a succession of two or more contiguous or associated
formations with significant and diagnostic lithologic pro perties in common.
Formations need not be aggregated into groups unless doing so provides
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a useful means of simplifying stratigraphic classification in certain regions
or certain intervals. Thickness of a stratigraphic succession is not a valid
reason for defining a unit as a group rather than a formation. The
component formations of a group need not be everywhere the same.

The term A s uper g mayulgedused for several associated groups or for
associated groups and formations with significant lithologic properties in
common.

The western part of the District is characterised by NNE (North North -
East) -SSW (South - South west) trending structural ridges rising to an
altitude of 842 m. Yenugukonda hill is the highest peak point in the
district (422 m) which situated in Mallayapalem Village of Ballikurava
Mandal. Another hill Virlakonda falls in the toposheet No. 65D/4
(1:50000) and height of the Virlakonda (250M) from the ground level and
situated in NE of the Kondayapalem Village. The eastern part of the area
is a pediplain, bordered by Quaternary sediments forming an alluvial
plain. Gundlakamma and Musi rivers and their tributaries form the natural
drainage.

The area comprises rock units of the Khondalite Group and Charnockite
Group of the Eastern Ghats Super Group and Unclassified Metamorphics
and Dharwar Super Group of Archaean age, Younger Igneous Intrusives,
Cuddapah Super Group and Kurnool Group of Proterozoic age, Upper
Gondwana sequence of Upper Cretaceous age, Cainozoic laterite and
Recent Alluvium. The Khondalite Group is represented by garnet -
sillimanite -cordierite gneiss, associated with minor quartzite, exposed at
the periphery of basic intrusive near Chimakurti. Hypersthene gneiss,
pyroxene granulite, and magnetite quartzite of Charnockite Group are
exposed near Addanki. Migmatised quartz -feldspar -mica  Schist
associated with amphibolite, comprising the Unclassified Metamorphics,
occupies the east and southeast. The rocks are intensely migmatised, at
places especially in the south -central part. The upper unit, Kyanite -
staurolite -biotite -muscovite schist with some garnet porphyroblasts of
Unclassified Metamorphics, associated with ferruginous quartzite and
crystalline limestone occurs in the south -central part.

The eastern ghat belt, extending in a NE-SW direction from Ongole in the
southern part of the Andhra Pradesh to Brahmani River in Orissa, Parallel
to the east coast of India, over a distance of 900 km, it encompass es
parts of the eastern coastal Districts of Prakasam, Bapatla, Guntur,
Krishna, East and West Godavari, Visakhapatham, Vizianagaram and
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Srikakulam and is more than 600 Km in length with a maximum width of
100 km, in the northern part. It tapers down to less than 50 km in the
south. It has a broad arcuate trend with a westward convezity , in
conformity with the shapes of the Nellore schist belt and the eastern
margin of the Cuddapah basin, on the west.

The mobile belt is divided into three longitudinal zones viz., the Western
Charnockite Zone (WCZ), the Central Khondalite Zone (CKZ) and the
Eastern Migmatite Zone (EMZ).

SUCCESSION OF THE EASTERN GHATS SUPERGROUP

Granitoid with Layered anorthosite and
megacrystic Intrusives associated mafic and
k-feldspar chromiferousultramafics.

Charnokite with
magacrystic k-feldspar
Undifferentiated — (With | 0 o chiite Charnockite  Two
migmati ticdiatexite, Group pyroxene granulite /
Granitoid augen / amphib olite
Suite porphyroblastic
granite, gneisses,
garnet + biotite Calc-silicate, granulite
homophanous  granite Garnet + sillimanite +
I gneiss leptynite, quartz + biotite + k-
local feldspar + graphite
charnockiticneosomes . gneiss (khondalite)
and relicts. Khondalite
Group Quatzite + garnet +
sillimanite

(P.K.Ramam and V.N. Murthy)
Data Source: Distri ct Mines and Geology Officer, Bapatla District

Quaternary deposits occupy the coastal tract and are classified under
three environments namely residual, marine and fluvial. The residual
environment is represented by residual soils, fluvial sediments include
flood basins and active channel deposits, and the marine environment
includes paleotidal flat. The palaeobeach and active beach ridge, buff
coloured volcanic ash occurs discontinuously along terrace  of
Gundlakamma  River, which is correlated to Toba volcanic activity. The
Rich haul of fossils, comprising limb bones of Bovides, Cervides. The
Eephus and Equs molar and also pre-molars of Equshorn of stag and shell
of turtle were made from Gundlakamma river valley.

APSAC, GoAP DMG, GoAP
65



The Archaean schists and gneiss show foliation varying from North -East
(NE) -Southwest (SW) to Northw est (NW) -South east (SE) with moderate
to steep dips on either side. The general disposition of the plutonic
bodies is concordant with the axes of folds. The layering in gabbro and
nepheline syenite is conformable to the regional trend of the adjacent
guartzo -feldspathic mica schist. The rocks of the Cuddapah Super Group
show north and south plunging broad antiforms and narrow synforms.
These antiforms resemble domal structures in some cases. The eastern
contact of this Super Group with the schists shows en-echelon thrusts,
sub-parallel or oblique to the basin margin, with moderate to steep dips
towards east. Srisailam Quartzite is traversed by several WNW-ESE faults.

The Geological Survey of India (GSI, 2000) gave a detailed account of the
geology/lithothogy  of the district with a map on 1:250,000 scale (Figure -
22) and an elaborate legend with stratigraphic sequence as below.

2.3 Minor Mineral Resources of Bapatla District:
The following minerals are available in Bapatla District.

Bapatla district is endowed with Good Mineral resources belonging to
Nellore Mica schist belt of Dharwar Super Group, Part of Eastern -Ghat
rocks and Eastern Margin of Cuddapah group of rocks.

The main mineral resources in the district are Granite (Black & Colour),
Iron Ore (Magnetite), Quartz, Silica Sand, Road Metal and Minor
occurrences of Laterite, Gravel, Ordinary Sand and Brick Earth shown in
Figure -23.

i.  Dimension Stone Granite:  Any rock that is suitable for cutting
polishing and useful for Building purpose s and having with aesthetic
look is called dimension stone granite.

a) Black Granite:

It is used for facades, floors, bathrooms and all kinds of funerary art.
The Black granite is available in Sankaralingamgudipa villages in
Ballikuruva mandal, Vaidana villages in Ballikuruva mandal,
Gurijepalli Villages in Santhamaguluru  mandal.

b) Color Granite:

Colour granite variety that is predominantly used for Monuments and
also as dimension stones for flooring and wall tiling purposes are
Black Pearl, Steel Grey. These minerals are available in
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Dhenuvakonda village in Addanki mandal,
Konidena, Kopperapalem, Mallayapalem,
Ballikuruva mandal, Vaidana villages

Rajupalem Villages in Martur mandal, Gurijepalli,
Kopparam, and Tangedumalli villages in Santhamaguluru

ii. Road Metal: The road metal utilized as construction
it is used for railway ballast. The Road metal

Dharmavaram  village in Addankimandal,

Mukteswaram villages in  Ballikuruvamandal,

villages in Korisapadu Mandal, Bobbepalli,
Valaparla villages in Martur mandal.

iil. Silica Sand : Silica sand utilized for all
Kadavakuduru

minerals is available in Chinaganjam,

Ballikurava, Chennupalli,

Guntupalli,

Uppumagulur  villages in
in  Ballikuruva mandal,
Kommalapadu,

mandal.

purpose, also

available in
Konidena,

Bodduvaripalem

Jangamaheswarapuram,

types of glasses, and

villages in

Ballikuruva Mandal, Kadavakuduru villages in Chinaganjam mandal.

iv. Ordinary Earth : Used for filling or

available in  Chinaganjam villa ges
Pandillapalli villages in Vetapalem mandal.

V. Gravel: The Gravel minerals are used for formation

levelling  purposes in
construction of embankments, roads, railways and buildings. It is

in Ballikuruva

mandal,

of kacha roads

and filling low level areas. It is available in Chebrole, Sekur villages

in  Dharmavaram, Dhenuvakonda  villages in Addanki mandal,
Bodduvaripalem vilages in  Korisapadu Mandal, Bobbepalli,
Kolalapudi, Valaparla villages in Martur mandal.
Vi. Mineral Based Industries:
A total number of 526 mineral dealer licenses are existing in this
office jurisdiction for Granite Cutting and Polishing units.
No. NNo(;no_f
SI.No Name of the area Working : Total
MDLS working
MDLs
1 Marturu 266 09 275
2 Ballikurava & Upmaguluru 161 12 173
3 Santhamggulu.ru & 63 15 78
Gurijepalli
4 Total 526
Data Source: Distri ct Mines and Geology Officer, Bapatla District
APSAC, GoAP DMG, GoAP
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Figure 22: Geology of Bapatla District, Andhra Pradesh (Source: GSI, 2000)
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