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SUMNMARY OF THE BLOCK FOR G4 LEVEL GEOPHYSICAL AND
GEOLOGICAL PROSPECTING FOR DIAMOND IN PART OF A
PALAEO-CHANNEL XNEAR MANGALAGIRI, GUNTUR DIST.,

KRISHNA BASIN, ANDHRAPRADESH.

Features Details
~ BlockID ~Ap-MD-!
Exploration Agency Geo Marme Solutions Pve Lid . Mangalore:
for Detailed Mineral exploration
Commodaty Allgvial diamond
Kolluru - alluvial tract known for
Mineral Belt portsia
world famous diamonds

Completion Penod with eanre
Time schedule to complete the project

Mobtlizatton: Sixty davs from 1ssueof work
order LOA

Field work: 240 days

Data interpretation and report: 60+60 davs

Objectives

To explore the spanal distnbution,
thickness and downward comtinmty of
gravel beds within alluvium n pants of a
palaco channel near Mangalagwi, Guntur
Dist, Knshna Basin, Andhra Pradesh

Wheather the work will be carned out by
the proposed agency or through
outsourcing and detasls thereof
Components to be outsourced

and nmame of the outsource

The entire work will be carrving out by the
proposed agency(Geo Manne Solutions Pvt
Ltd., Mangalora) except dnlling of two
boreholes.

agency

Geophysicsts-2 =
Name' Number of Geoscientists )

Geologist - 1
Expected Field dayvs (Geology andl 2235-Geophysical survey
Geophvuics) 15 - Auger drill




Location

(Channels)

Lantude 1672538 64'N
[ ongitude 80°373102°E
Villages Mangalagins
Tehsil Taluk Mangalagin
District Guntur
State Andhea Pradesh
Area (hectares/ square kilometres)
Block Area 22 6 sq km
[Forest Area Nl
Government Land Area Nil
Private Land Area 22 6 sq Jom(agnicultural land)
Accessibility
Nearest Rail Head Kolanukonda (640m)
Road Pedavadlapudi- Kolanukonda road
— Vijavawada International Asrport(~20 km
from block)
- [Hydrography
Local Surface Drunage Pattern Mangalagin block situated on the right

bank of Knshna river

Rivers' Streams.

Krighna river

lCHmata

£77.12 mm 1n Guntur district

Temperatures
(December)(Minimum)
Temperatures
(June)(Maximum)

Guntur : nun_ temp. 1s 18.3%C and max 44 2°C

Topography

Toposheet Number

65D'11

Morphology of the Area

The mam fluvial landforms in the delta are
the present channel of Krishna levee, flood
basin and palaco-channel. These landforms
are charactenzed by ther forms and
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assoctated sedmments. The lnhological units
consist of sand @it clay and thewr
admiciures. The fluvial dela 15 a flat area
‘which may be differentiated wmto active
channels: with werv minor elevaton
difference. The Palaco-channel between
Tsunduru and Revendrapadu forms a
distinct geomorphic unit characterized by
thick: palmyra growth The fluwal
sediments of the palaco-chamnsls are
covered by black clay of later flood plamm
deposit. Leves forming shightly higher
ground 1s developed along the western bank
of the Krishna River over a width of 0.30
km to 1 50 k. It gradually mergss with the
flood basin

Availability of baseline geoscience data)

Geological inputs periamng to the area
Geological Map (1:50K 25K) faling 1n 65D'11 are available and referred
while prepanng the wnite up.

Geochemical 1npurs pertammg to the area

Geochermical Ma
4 fallmg m 85D 11 are available

Geophvsical Map (Aeromagnetic,
ground geophysical, Regional as well Not Available
as local scale GP maps)

1. Based on the book titled "Diamond Fields
of Southern India” Edited by Ranvi S et
al, 2018 Geological Survey of India
Bulletin Senies A No68, Southem
Region, Hyderabad
2. Based on the website "www. andhra-
rayalaseema-diamondmines.com’  that

gives more historic nformation about

Justification  for taking up
Reconnaissance Survey / Regional
Exploration
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World famous alluvial diamonds
recoversd from Knshna Basmn especally
in the Kolluru-partiala stretch.

3. Bas=d on the GSI report titlad” Reporton
the study of Quatemary formanons and
geomorphology of the western Knshna
Tsunduruy, Guntur district, Andhra
Pradesh”™ by J Nageshwara Rao, 1981

4Based on the GSI report tuled
“Preparanon of profiles of Quatemary
deposits in Krishna delta. east coast,
Andhra Pradesh (under 12cpi73)" by
Shah et al 2006.

5.Based on the paper tiled” Discovery of
mucrodiamgonds tn the beach placers of
East Coast, Andhrapradesh™ by Amil
Kumar et al,, 2005
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Detailed description on the following titles to be made in
the proposal

1. Block Summary

BACKGROUND INFORMATION:

Dimamond rnself and many famous histonical diamonds wese mtroduced to the world by India
wherem production was largely by alluvial minme that was spread over seven Staies (Le. Andhra
Pradesh Chamisgarh Jharkhand Kamataka Maharashtra, Madhyva Pradesh and Telangana) India
wtroduced diamond to the world. The quatemary gravels deposited along the allovial tracs of the
Knshna and Penner Rivers in Andhra Pradesh are known to have been the major source for
diamionds in the historic past. The Koh--nocr (186 ct), the Great Moghul (787 ct), the Pitt ' Regent
(410 ct), the Orlof (189 c1) and the Blue Hope (43 c1) to name a few are the world famous diamonds
produced from the gravels of the Knishna Valley (Fig 1). The Intensity of muning was more over
a 60 km long belt, between Kolluro (Guntur district) on the right bank and Pamala (Krishna
district) on the left bank The present proposed block 15 lving mn the muddle of Kolluru- Parmala
belt Ravi et al., 2018),

el Crosnn Pt et Wil Srmmphy (flagigrad

Fig.1: World famous diamonds from Knshna River allovium, Guntur distnicr, Andhra Pradesh,
India (Source: www, andhra-ravalaseema-diamondmines com)
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Fig 2: Imagery Showing Knshna Basin Region, the Kolluru-Partiala alluvial tract
Partiala-Kodavattikallu-Kollur area s famous for dramond occurrences for the past several
centunies, The world famous diamonds "Kohinoor™ and "Great Mogul” were obtained from the
Kollur area and the “Pint” from Paruala area. Even the old dumps m Partala and Kodavarikallu
areas (Fig 2) stll vield occasional diamonds, as reported by willagers. Capt. Munn (1929) of the
Hvderabad Geological Survey, collected all available information on these workings, and
published it in the Memoir Vol | of Hyderabad Geological Survey in 1929 According to him,
Hevne had stated that the Kodavatkally mune wvielded bullock-cart loads of diamonds on first
discovery (Ravi et al, 2018)

An attempt to open the Parnala mine was made in 1890 by the Hyderabad Deccan Company, who
had obtained the muneral nights over this area. The actual pit, which the ancients muned, was
reopened and the excavated alluviurn was processed by modern machinery resulting in the
extraction of 3 444 stones weighing 2085 carats Deshpande and Sagar camed out detmled
mvestigations during 1968 - 1973 Thev carned our large scale mapping, deep pitting, auger
drilling and bulk treatment of the gravel material They delintated a few subsurface gravel
honzons and also recovered three diamonds, weighing 0.25, 0.625 and 3 25 carats duning 1971-
"72 (Ravietal, 2018),
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Krishna Basin and Delta

The Knishna River flows undnided for a distance of about 60 km from us delta apex near
Vijavawada, before a relatively small dismbutary branches out at Puligadda willase Further
downstream, the river agam splits into three distnbutaries just withm 15 km from the shoreline
forming the mamn delta lobe. Both these adjacent rivers bult thew deltas on the east coast India
where they join the Bay of Bengal Swerving of the Knichna River course throughout its deltawc
reaches and the clock-wise bending of the active Krishna delta lobe into the Nizampatnam offshore
sub-basin appear to be associated with the Knishna Cross Trend fault (Rav: et al, 2018)

The basin which was initiaily formed i the Late Jurassic as a major nift graben, boundad by two
major faults — the Basin Margin Fault along the landward (northwest) side, and the Matyapurni-
Palakollu (MP) Fault, which marks the Eocene shelf edge (According to Raghavendsa Rao, 1991,
cited 11 Nageswara Rao et al, 2012) on 1ts seaward margin with a landward nlt along the latter
{According to Manmohan stal. 2003, cited in Nageswara Rao et al, 2012). Recurrence of tectonics
i the Late Cretaceous led to en echelon faulis giving rise to second order horst-graben structures
within the K-G sedimentary basin There are two cross-trend faults, namely Chintalapuds Cross
Trend and Knishna Cross Trend, which divide the overall K-G sedimentary basin mio three major
bloicks. The 8-km-wide beach ndge complex that separates the Kolleru and the southern mudfiar
largzly coincides with the Kaja-Kaikalura Ridge (horst) that lies in between the Gudivada and
Bantunully Sub-basins (grabens). Based on the lineaments conpecturad in the Knshna delta through
the mterpretation of large scale aenal photographs, Nageswars Rao (1988) observed the general
onentation of a majority of the lineaments 1s in two preferred directions of ENE-WSW and NE-
SW comneidinig with the basement trends mdicatine of neotectonic movements tn the area (Ravi ot
al., 2018).

The deltaie area 15 a flat country, slopmg gentlv eastward from the foot of the Eastern Ghats to the
Bay of Bengal with 1solated hulls or group of hills juthng out at the western boundary of the area
(with m Vijayvawada city and nerth of Manglagin). The delta plams exhibst two broad units — the
fluvial plain in the upper part of the delta and the strand plain n the lower part. The former s a
gently rolling, nver-built plain sloping towards the coast characterized by landforms such as
abandoned river courses and natural levees. In contrast, the lower strand plam, including the inter-
delta plam, exhubits features like beach ndges. mudfiats, mangrove swamps. lagoons, and spits
reflecting the marine mfluence The sandy beach ndges in the strand plan represent the former
shoreline positions in these prograding deltas. The mnermost beach ndge that lies even up 1o 35
km mland from the present shoreline marks the maximum Holocene transgression himat, which
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was tentanively dated to be around € ka based on about ten C-14 dates from this region (According
to Nageswara Rao 2t al. 2005, cated in Nageswara Rao et al, 2012). The deita arca upstream of
this maxmum Holocene transgression limit is considered as the fluvial plain as s essennally 2
floodplain of either the present or abandonzsd distnbutary courses within the delra. The lowsr part
of the delta. seaward of this limut 15 the swand plain Although most part of the sediments in the
delta 15 contributed by the niver, the matenal 13 reworked and deposiied by the manne processes
along the shore leading to the progradation of the delta. Therefore, the strand plam that constiiutes
the lower part of the delta 15 essentially 2 marne-bult plamn The sediments thar filled the Krishna
-Godavan (K-G) sedimentary basin range from the Cretaczous to the Recent (According to Biswas
& Aganwal 1999, cited in Nageswara Rao et al., 2012) and vary in thickness from about 20 to0 2.3
km over the basement highs (According to Manmohan et al 2003 cited in Nageswara Rac et al .
2012) to as much as 5.0 1o 7.9 km over the graben structures contammng at least eight hiatuses
(According to Govindan 2004, cited m Nageswara Rao et al, 2012).

The fluvial deposits of Quaternaryv/Recent age recognized 1n the area (from Kondavamikadu)
melude (1) the Quaternary gravels associatsd with paleo-channel terraces (2) older and vounger
flood plamn alluvium (3 ) Recent alluvium and gravels of the present day river channel A major
palago-channel of the Knishna nver, identfied from the present course of the Knshna river at
Ustapally, gets forked out mito two separare channels and rejoins the present course of the Knshna
river at Pokkunuru (167307 : 807 10°) and Kodavatkallu (16° 38'30": 80% 11'30") cumulanve length
of the palaso-channel 15 about 12 km and the width vanes rom L o 2 km.

GEOLOGY OF THE AREA:

The Quatemnary formanons of the delta compnse clay, silt and sand and thewrr admuxtures. The
fluvial sediments of the palacochannels are covered by black clay of later flood plain deposit. The
part of palaeochanne] berween Morampud: and Tadepall: was not subjected to later flooding. The
pedi plan 18 coverad by reddish brown/'red coloursd lateritic sandy soils. The flood basins around
Manduru, Nelapadu, Attora, Peddapalam are covered by black clays of 9-12 m thickness underlain
by sand. The black clay 15 shightly alkaline in nature. The braided channe] of the Krnichna River at
Peddekonduru 1s covered by grey white medium-fine sand consisting of mostly quartz with munor
opaquas. The Quatemary sedunents are further subdivided mto vanous stratigraphic umits based
on landform and associated hithology (Ravi eral, 2018),

The sub-surface deltaic sedimentary sequence from five lithologs of the boreholes from western
part of Knshna delta reveals that the thickness of the Quaternary deposits extends beyond 180m
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deep. The enormous amount of these sediments. compnsing loosz to senmu-consolidated- gravel.
sand. silt and clay were laid down m the frequently chanming deposmional environment The
borehole lihologs suggest that, &t lzast four sedimentary units. aamely, basal sand with gravels.
sticky brown siltv-clay, mottled clay and dark grev silty-clay, mtersected m each borehols, posszss
iwlentical sedimentary characters and are correlatable. The latest and the third transgression was s
mayor event, commenced around 10,000 yrs. B P. The effect of this event exteadad much mland
and beyond Ponnapaili- Inturu villages. The area remamad under manne mflusnce up to 2000 yrs.
B P, as indicated by radro carbon (14C) dates. of dark grev silty-clay umt collected from different
mmtervals mn sach borehole This was followed by stabilization of the sea-level m the area and
formation of a bamer-beach ndge trending WSW-ENE, parallel to the shoreline, enclosing a
lagoon. From then onwards the sea regressed and the area came under the influence of inereassd
fluvial sub-asnal environment (Rav: et al, 2G18).

Geology of the Proposed block:

Most of the proposed area coversd by black clay underlined by coarse sand of =arly Holocene.
however in the north eastern portion a small area 1s occupied by black silty clay of Meghalavan
age (source: Geological map of GSI, Fig 12)

GEOMORPHOLOGY OF THE AREA:

The main fluvial landforms in the delta are the present channel, levee, flood basin and palaso-
channe] These landforms are charactenized by thew forms and associated sadiments. The
lithological umits consist of sand, silt, clay and therr admixtures. The fluvial delta 15 a flat area
which may be differentiated into active channel, levee, flood basin and palaso-channels with very
nunor elevation difference. The Palaco-channe! betwesn Tsunduru and Revendrapadu forms a
distinct geomorphic unst charactenzed by thick palmyra growth The fluvial sediments of the
palaco-channels are covered by black clay of later flood plain deposit. Leves formung shightly
higher ground 15 developed along the western bank of the Knishna River over a wadth of 0.50 km
to 1.50 km. It gradually merges with the flood basin (Fig 3)



Fig 3 Geomotphology of the Krishna Basin area and Demarcated Palaco Channels(Source:
Geomorphology map 15 downloaded from Bhuvan Sitets crosschecked and updated with the
same map from Bhukosh site)

Palaeo channels: The palaso-channel has great significance in the exploraton for placer
diamonds. Dusing the field studies it was found that the area (Kodavattikallu) in an around coverad
by the palaso-channe! predominantly compnses gravel made up of water wom pebbles and cobbles
i a finer matrix Some of the old workings near Kodavarnkallu fall within this chansel, and
according 1o old records these workings vielded a nich bonanza of diamonds. The important river
Knshna and its tnbutaries dram the northern part whereas in the southern and central parts thers
are only a number of small streams. Two major palaco channels are idennfied on both sides (l=ft
and right bank) of the present day river course based on the stuches on satellite imagery. The paleao
channe| idenufied on the left bank of the nver runs parallel to the present day niver course. One
additional palaeso channe! branching out from palaeo-channel on the nght bank s also demarcated.
Calcretes are commonly used as an idicator of Palaso-environmental conditions prevailed duning
Pleistocene penod. The last glacial maxima durmg Pleistocene period dry chimatic conditions
prevailed for the formation of caleretes. Caleretes described in these deltaic clays at a depth of Tm
to 75m reflects a water table overprint on the stratigraphuc sequences.

10
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Fig 4: Probable Areas for Diamond Exploration (P!, P2 Palaco-channels and offshore area)

Alluvial Diamonds:

Alluvinl divmond occurs in five mam tvpes of deposit: fluvial, manne, wind deflation, lacustnine
and glacial Although the degree of diamond concentration vanes considerably m differem
depostts of any one category, the most sconomcally sigmficant deposit type 1s the marme,
fallowed by the fluvial (Ravi et al, 2018).

The importance of gaiming a thorough understanding of the geomorphological history of an area
to be explored for alluvial diamonds 1s well illustrated from varnious places, where active alluvial
diamond mimning 1s taking place viz., Sierra Leone, South Africa, Brazil Ghana etc

Diamonds in the South Africa and Namibian Coasts

Unlike primary diamondiferous rocks, secondary diamond deposits may be found in almost any
tectonic setting. Although most alluvial deposits have been found on Archaean cratons, near their
primary source rocks, by far the most economically significant deposits occur off-craton, or on
craton margins. The extensive manne alluvial deposits of south-western Africa are far removed
from the Kaapvaal craton from whence the bulk of the diamonds wers denved.

In other parts of the world, especially m South Africa off the mouth of the Orange nver (Namubaa),
such offshore occurrences of diamonds have not only been proved but such diamonds are also
puned economucally. Those diamonds wavelling hundreds of kilometres from the source landed

11



e

off the coast of what1s now Namibia_ creating the world's nchest manne-diamond deposit The
country s terntorial waters are now sstimated to hold 80 million carats, and the world s biggest
diamond muner, De Beers. has quietly built up an armada off the coast to vacuum up those precious

Zems.
Diamonds in the offshore areas of Krishna-Pennar Coast:

Marine deposits occur both onshors and offshore as ancient strandhines that mark both eustatic and
wisostanc fluocmanons. Economic deposnts of marme alluvial result from transgressive seas
Regressive seas tend to be non-concenirating and aggradational The latter tend ofien to overhe
and preserve older economuc transgressive beaches making their discovery more difficult.

The diamondiferous volcanic pipes so far identified in India may have already been eroded to deep
levels: The thicker’ upperparts of these pipes normally contain more diamonds, reckoned both 1o
s1ze and quantity. Thus, most of the ongmnal diamonds occumng m these pipes have long been
dislodeed and physically been removed from the source. Quite large diamonds have been recorded
from sites quite close to the sea for example, Koh-i-noor' had been found at Kolleru which 1s not
far from the mouth of the Krishna  The occurrences of such terhary nature show that these
dislodged diamonds had started their jouney to the sea along different nvers. The Knshna and to
some extent the Pennar (and Godavan) apparently were the most important comdors of such
wrangport to the Bay of Bengal along the Coromondal Coast, winch 1s the ultimare repository of
the placer diamonds (Ravietal, 2018).

The sediment distibution map along the AP coast shows & parch of sands (probably of the relict
tvpe, belonging to the Pleistocene) occurs in the offshore areas on the continental shelf between
the mouths of the Knshna and the Pennar. There 15 a possilnlity that gravels may occur n this
patch, earlier methods of sampling were ineffactive in collecting samples when the bottom used
to be gravelly. Such gravels, if present, could contain diamonds brought down by nivers in the past
which mught have originated from the pnimary source area and debouched into the Bay of Bengal

The sediment distribution map of the seabad compiled by MCSD, GSI shows the presence of sands
in an elongated patch between lat. 14°30° and 1535 and long. 80°05" and 80°42'E. This parch
occurs m benween the mouths of the Knshna and the Pennar, though not near the mouths of these.
Hence, an area of 7000 sq km has been delineated in the offshore sector for prospecting diamond
especially m the relict sand body (Fig 4 & Fig 6)

12
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2, Previous Work

Presence of microdiamonds in the beach sediments of Andhra Pradesh

AMD has reported microdiamonds at the mouth of Krishna River from beach sediments in 20035
{Am! Kumar et al., 2003). The microdiamonds collected are colourless to brownish yellow and
contamn inclusions. Since the diamonds are not in coarser sz fracuons 1e. found enly m

425,250,177,150 and 103 pem the identification was purely based on mucroscopic studies.

Confirmation of presence of palaco channels in the proposed area

The Geological Survey of India conducted G4 level Reconnaissance 1o examme the quatemary
formations and geomorpholozy of the westem Krishna delta spanning from Revendrapudu 10
Tsunduru in Gunrur district, Andhra Pradesh. This region comprises an wmner fluvial delta
surrounded by a pediplain to the west The fluvial deita exhibits active channels, levees, flood
basins, and palaeochannels, each showcasing distincr lithological units. The convergence of
Modukuru and Tenal: palaco-channels occurs west of Tenaly, stretching northwards to Tadepalie

Presence of alluvial sediments in the down steam of proposed Exploration block

The research topic described in the paper "Preparation of profiles of Quatemary deposits in
Knshna delta, east coast Andhra Pradesh (under IGCP-473)" by Shah et al, 2006, focuses on
analyzing the subsurface composition of the Quaternary delta profile from Amrutulury towards
the inland area. near the present shorelme of Nizampatnam bav. Five stratigraphic boreholes were
drilied on the western sids of the delta spanning a length of 21 linear kilometers, with basement
depths ranging from 110 to 180 meters having 48 0 94m thick medium 1o coarse gravelly-sand
unit mtersected at the base and 1t continues in all the boreholes berwesn Amrmutuluru and
Nizampatnam, within the Survey of India TS Nos65D 12 & 66A9 The reported clavey
sediments contamns Higher lanthanides, zircommum, Co (upto 171 ppm), Y (67 ppm) and Zr (191
ppm) values, XRD data indicates the presence of small amounts of anorthite, sanidine, talc,
amphibole and leucophyllnte in the samples. Though the geochenustry of sediments mndicate a
domunant granitic province, but contmibutions from the ultramafic sources (anorthite, tale) or
potassic ultramafic rocks (samdine, amphiboles) are also ndicared from trace chemustry and
mimneralogy. In view of the above the substratum of the Mangalgin Block has been chozen to
prospect for the gravel beds. If present, such gravel beds could contam diamond beanng detritus

13
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Further work by ONGC indicates that the sediment deposition, consisting of a substantial volume

of loose to semi-consolidated gravel sand silt. and clay. occurred n a frequently changing
depositional environment and the basement depths wers recordsd between 115m 1o 185m in the
boreholes drilled ar Uppegundurn and Kanupart (P.V.L P Babu, 1975 of ONGC).

Strangraphic succession from Shah etal, 2006 Plzase note medium to coarse gravelly sand at the
botrom.

Lithology Environment

Upper cover of sandy silty umt Sub-aenal‘fluvial’ asohian
Dark grey salty clav unt Marnne | lagoonal

Brown silty clay unit with sand horizons oxidized Fluvial 'sub-zesial
Medium to coarse vellowish sand with ailty clay Tidal flat- manne with inter
Greyvish clay wath mottled texture Brtenst sub-aRoal ExpoRsre
Grey sand & silty clay with pie-sized calcrete Fluvial

Sand-clay alternation Marnne

Stucky brown silty clay with calcretes

Medium to coarse gravelly sand with calcrete and horizons of | Fluvial

silty clay.

Nate: The proposed expioration block iz situated approximately 40 kilomerers north of the previous
study area conducted by Shah er.al, 2006, and roughly 76 kilometers from BH! (Uppugunduru) and
87 Hlometers from BHZ (Kanuparthi) of ONGC (Fig.3), Ceongeguently, 1t 15 anticipated that the

thickness of alluvial sediments i the proposed block, locared upstream, will be much lessar.

The Palaeo channels P1 and P2 were delineated using Landsat Imagery as shown in Fig 6. In addinon,
7000 sqkm area has been sdentified i the Bay of Bengal in proximuty to the Knshna Delta between
Krnishna and Pennar River mouths based on the presence of relict sands in the shallow waters (O] Block
m Fig 6).

Palaeo-channel 1(P1) : This palaeo channel 15 identified on the left bank of the niver and extends from
the apex of the delta 1 ¢ from the Guntupalli covening Vijavawada Velpuru and branches at south of
Godavaru covenng an area of about 410 sgkm. Dunng the field stuches it was found that the area (in
an around coversd by the palaso-channel pradomunantly comprisad of black clay underlam by coarse

sand.

14
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Palaeo-channel 2 (P2): This palaco channel 15 identified on the night bank of the Krishna River and
extends from Prathur and flowed due southerly till Tenah whers 1t branches The area covenng by P2
15 about 300 sqgkm The main plazo channe! shows 1ts trend southerly and the other one towards
zast. Dunng the field studies 1t was found that the area mn an around covered by the palaco-channea]
predommantly compnised of black clay underlan by coarse sand.

Lskgsrid
Ll e FRavEi L b HEe Wl
Piig b b pp g lnini b dda &
& Sty s o g ek ey by B o al SR

soodgle Earth

Fig.5: Google Imagery Showing Study area of previous works by B M. Shah =tal | 2006, Borehole
powmts of ONGC (P.V L P Babu. 1975) and Proposed Mangalagin Block

3. Block description

Skno Longitude (dd) Latitude (dd)
1 8061026 16 43944
2 8061113 1644656 1
3 80 60914 1643721
3 §0.60601 1643108 1
5 80.59557 16.42019
6 80.59152 1641079
7 80,65509 1641103
8 8065192 1641953




9 8065177 16.4248
10 80.63282 1642972
i1 80.63139 1644235
12 80.63062 1645017
i3 80.61026 1644944
H 80 61026 1644944
15 8061113 16446356

4. Planned Methodology

Scope of Work: All these factors presentad above suggest the entire area delineated as PI, P2,
and Ol (Palacochanneis-1, 2 and offshore area) may be subjected to G4 level prospecung for
diamond The total area demarcatad is large and covers approx. 8000 sq km.

Hence to start with, s a test case, a small area of 2.6 sq km comprsing pan of palsso-channel-2
(P2) 15 being proposed for G4 level prospecting for alluvial diamonds by geophvsical surveys
followed by two test dnlling (Auger core dnlling up to 30 m depth) to encounter the mterpretad
gravel beds 1f any for vahidanon purpose (Fig 6,9 &10)),

Mangalagiri
Block

Delineation of Gravel beds

Boreholes to validate inferred
gravel beds
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Fig.6- Google Image Showmng Probable Locations (P1, P2 and O1 Blocks) for Alluvial
Diamond Exploration vis-a-vis Proposed Exploratuon Block (Mangalagin) within P2

Proposed Geophysical Surveys for Exploring Gravel beds

Geophivsical exploration can be camed out by grasity survey followed by ressstivity and
seismic refraction surveys to wdenufy gravel zones embedded within the alluvium in the

demarcated block within the Paleo river channel (P2)

Gravity survey

Gravity survey can be carnied out by CG-5 gravimeter, which gives a resolunion of 0.001mGal
An anomaly ranging from micro to muliGal may be expected by the gravel bed from gravity

-

anomaly map. Toachieve the goal, 30m x 250m gnd may be preferable to undertake the gravry

survey ie., every S0m there should be a gravity observation, measured in micro to malli Gal

17
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range- As such about 23 sq. km. -area may contamn 1901 observations. Using smizble beach
mark m the nearby survey area, the slevanon will be transferrad to calculate the elevation of
the observation points w.r.to MSL at all Gravity observation pomts. As such 1901elevanons
should be recordad by DGPS survey with respect to MSL. Afier applving necessary corrections
Gravity map can be prepared by Surfer sofiware. From the gravity map, anomaly zones can be
traced out to conduct seismuc refraction survey. A photograph of CG-3 Gravimeter 1s shown in
Figl.

Resistivity profiling

Resistivity profiling with twin separanion will #nsure the lateral varanon of resistivity enabling
to identify the gravel bed along the raverse Total 20 lkm of profiling along 5 waverses with
4Lkm on each is proposed with AB/2 10m, 30m et at vanous depths and statton mnterval 10m
to understand the lateral vanation of resistivity penaming to differem depth. This wall provide
cumulative resistance of various strata from which resistivaty high in the profiles mndicare the
gravel beds.

Vertical electrical sounding survev

Vertical electnical sounding (VES) enables to undarstand the nature of strata at depth and the

extend of gravel bed based on apparent resisuvity estimation. On an average 3 VES survey are
proposed based on the outcome of resisuvity profile with maximum AB 2 200m along sach
Skm traverse. By conducting 3 VES survevs on éach traverses amounting 1o 1 lkm, a total of
SLkm resistivity data will be collected on all 5 traverses On analysis of the sounding data the
apparent resistivity of different strata can be obtained This mnformation distinguishes the
gravel zones, with a charactenstic resistivity high with respect to the adjacent strata, in the
subsurface VES survev will be limited to the anomaly zone identified by profiling.

Seismic Refraction Survey

This will be carmed out by a porrable seismic refraction mstrument, which can be deploved
across the anomaly zone depending on the length and width of the anomaly, Refraction can be
conducted in mutually perpendicular directions. A seismic signal generator which generates
4000 1o 4300 joules of impact energy on the Earth's surface will be deployed Geophones can
be judiciousty aligned 120m to 200m depending on the requirement The area 1s expected to

18
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have-a bedrock depth of the order of 30, above which soil zand_ alluvium embedded with

gravel bads are present Refraction survey depends on the acoustic impedances (veloenty x

density) contrast. The available information as per the Inerature for Inho umits can be

considered as follows:

bed

144

¥

]

Litho units Veloeny
Soil 400 - 800 m's
Sand (wet) E00-1200 m's

Gravel zone filled wuh dry alluvium and sand 300 -900m's

Gravels zone filled with wetalluvium and sand 1100 — 1600 m's
Fractured rock (if any) 1800 -3000 m's
Hard rock 4000 - 53500 m's

Seismic refraction survey will be hmited to the anomaly zone, 1dentified by the graviry and

res1strvity surveys. Seismic refraction survey are planned at VES sounding locanons having

traverse length 240m with forward and reverse shots amounting to 0. 480 Lkm at each station

On an average 3 such stations on a 1 km traverse provide 2 4Lkm On all 3 traverse 12 Lkm of

seismic refraction survey can be conducted. Photograph of seismuc signal generator 15 shown
in the Fig.§

Fig 7: CG-5 Gravimeter
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Fig 8: Sersmuc Signal Generator

Combination of gravity, Resistivity (profiling and VES) and seismic refraction surveys:

The residual gravity dennfies the vanation of density'mass distnbution m the subsurface
which may highlight the presence of gravel bed and resssnvity profiling enables to confirm the
lateral vanation of resistivity to trace the gravel bed along the raverse. VES at the probable
locations may enable to distinguish gravels associated with alluvium at depth

Setamic refraction survey analyses thickness of different strata and its velocities viz; sand, wet
soil, gravels associated with alluvium. fractured rock, hard rock’ basement etc | where by the
depth of different strata can be sstimated

The combination of gravity, resistrvity profiling, VES and seismuc survey gives the distnbution
of grave] beds at depths and its |ateral extension.

Resssnuvity mvesugation may be affected by under laid strata due 1o possible occurrence of

water at places, whech can be sorted out by gravity survey
Why magnetic and GPR survevs are not preferred?

i) Magnetic survey:
The expected magnetic anomaly of the gravel bed from the prevailing geological environment
may be of the order of 20 - 30nT. (7). To achieve this accuracy the following factors may be a
hindrance

1 Diumal variation of the magnetic anomaly may be of the order of 30— 40 nT

Dnift in the instrument may vary according to temperature

I

Lad

Buried and unnotified pipalines, ferromagnetic matenals near the observation points
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Adjacent power lines (1f any)
Concrete buildmes nearby (if any)

'!.I'l

From the above nosses filtening 1s not practical to get an anomaly of the order of 20— 30 nT

ii) Electromagnetic — GPR survey

In wet condinons within paleochannels. electromagnetic waves will be absorbed, linuting the
depth of investigatnion. Also. the depth probe of GPR survey 1s limnted from 3 to 13m 1n :d=al
conditions such as dry sotl and di-electric contrast between different materials. Since the depth
prabe s of the order of 30m GPR survev may not be dependable.

S.N d et

Table 2: Nature, Qnantmn and Targets

Quantum i
Time
8L No. Description of Work (Sq.km :
required
/ Number)
1 Geophysical Survey 2265q km

Gravity Method- Regional Detailed ,
1.1 _ 1901stations | 120 days
(at 50m x 250m gnd mterval over 22.6 Sq km)

High resolution Seismic Survey - A

Source:
12 Hammer/ Weight drop &Equpment: 24 Channel r 12km 30 days
ecording
Group Interval: 3m (12 foldage) & within 300 m
1.3 Electnical Resistivity Sounding 5Nos 20 days
2 Diamond dnilling upto 30m BGL 2nos 13 davs
3 Report wnting 1 60 davs
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Table 2: Mangalagini block Exploration (G4) timeline

AIONTHS
5. ACTIVITIES 2 7 8 o 10 11 b 11 14
No: DAYS
1 | Camp Ssthipe a0
o Geophyrical a8
SUTVEY
Geophysciat
panty days (HQ)
3 | fordats 6l
mierpretation &
E=pori
Surfar= Dnllnz
4 ) _ 15
(2 rEn)
_ | Geclogist Man _
3 dars 15
5 Camp Windmng 15
R=port Writine
T | wuth Peet a0
Review
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Table 4: Cost table for G4 level Geophysical and Geological Prospecting for Diamond in part of a palaeo-channel near
Mangalagiri, Guntur District, Krishna basin, Andhra Pradesh.

Cost table for G4 level Geophysical and Geological Prospecting for Diamond in part of a palaeo-channel near Mangalagin,
untur District, Krichna basin, Andhra Pradesh.

Rates as per
Estimated Cost of the
NMET SoC
Proposal
2020-21
s. Unit
| Item of Work * SoC Rates Remarks
No. * oL~ Total Amount
as per | Qi.
Item (Rs)
SoC* | (b) .
No. * (a~b)
(a)
Geophysical Mapping Other
A | Geological and Geophysical
| Work & Surveving
| Geophvacal mappinz & 226
drillmz work sq.km
a Charges for Geophysicist
i (120* l-gravmy. 30 2-seismue, day 118 11000 330 3630000
| 15*2-sounding; 60*2-profiling)
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b. Labours Charges; Basze rate-
2 labourer per day (5
labourer™ 3D—:¢1ﬁ1{. & labourer
*60-electrical profiling | 3
labourer *15 -elec sounding. 2
labourer*120 -gravity )

=

415800

. Charges for Geophysicist per
day (HQ) 15-graviy) & 13-
seismie, 30-elomeal sounding
& profiling)

318

9,000

60

a. Charges for Geolozist per
dav (Fizld) for  drilling work

11,000

=
L

1.65,000

b Labours Charges. Base rate
(2 labourers)

30

15,120

Amount will be rexmbursed as per
the notfied rates by the Central
Labour Commussioner or respective
Stare Govt. whichever 15 lngher

Sub Total- A

47.65,920

Ground Geophysical Survey

La

Gravity Method-

Regional Detarled (22.6 sg km
dependine on the obyjective)250
m line spacing, 50 m station

spacing

per
station

ila

3800

1501

72.23:800
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High resolution Seismue
Survenv—4A_ Source: _
Per
Lb M WAREIOR AR | 1e | 308 | s2em | 2 36,41.244.00
24 Channel-
2 Group Interval: Sm (12 km
Foldage) & within 300 m
Elec Resistoory (sounding| stn 5.a | 70650 5 10,58.750.00
Rasistivity profiling I1km 3.6 3.00.000 20 60.00,000.00
Sub Total- 1,79,24,794
C Survey work
DGPS Survey for BH -RL
a fiting dav | Lé6.la 8300 3 24300
b LRGeS day 504 6 3024
survey;2 labourers :
Sub-Total C 27024
E DRILLING (after review)
Drilling 1 unconsolidated
1 sediments for boseholesupte | Perm | 222 4,760 S0 m*2 4,76,000
>0m
5 HAMEEA LRI Km 2218 36 994 km 35784
Truck associated per dnll ' '
Vg v 4 _
§ Chargss for drilling Camp month | 229 30,000 | 15 davs 25,000
7 Bnlling Camp Settinz Cost Nos | 2.2.9a | 250000 1 230000
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S | Drilling Camp Windingup Cost | Nos | 220p | 256000 1 250000
10 | Dinll Core BPressrvanon perm 5.3 13590 S0m*2 1.59.000
Sub-Total E 11.95.784
H Total Atc E 2.390.14.422
Exploration cost of
5 work excesding
Hard 150 lakhs but less Rembursement will be made aftar
: Geophysical Report copies 5 than 300 lakhs: s e submission of the final Geolomeal
Preparation with a A Minimum of =X Report in Hard Copies (5 Nos) and
soft 375 lakh or 3% of the soft copy to NMET.
copy the work whichever
15 MOTE
2.46.11 854.66
As per
J Peer review Charges EC
decision
3 EA will be reimbursed after
Hard submission of the Hard Copies and
Preparation of Exploration 2%% of the Costor R
K | Proposal (5 Hard copies with :::: 51 R3 38 L#hs 3.80,000.00 mﬂfﬂtﬁﬂiﬂ: j;ﬂ@:ﬂ
Ao soft WiRCheceis e suggested by the TCC-NMET s
copy meeting while cleanns the proposal
L Total Estimated Cost without GST 2.50,11,854.66
M Provision for GST (18% of J) 45,02,133.84
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N Total Estimated Cost with GST 2.0513.985.50
or Say Rs. In
205,130 Lakhs
Lakh=
Note!

1 | Strict adherence to the Ministry of Finance's and GFR guidelines is mandatory. Every transaction must adhere to GFR rule 21

In case of delay/non- performance, the appropriate action will be taken by competent authority against delinquent agency as

L]

|
per prevailing govi. of India rules/guidelines on procurement.

1

| If any part of the project is outsourced, the amount will be reimbursed as per the Paragraph 3 of NMET SoC and Item no. 6 of

3 NAMET SoC. In case of execusion of the project by NEA on its own. a Certifiate regarding non outsourcing of any

| component/project is required.

4 ; Necessary efforis should be made to minimize any adverse impact on the environment during exploration activities,

LF

- Any item of work not mentioned above shall be added as per SoC.

* SoC Item No, Unit and Rate for each item of work must be as mentioned in the SoC,
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