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1.1.5 =9 IF-TOET AT AT Tl HHTeET w1 J0 Faeor sreq Hifwg g, e Scare
FT 90% & STfersh et T g7 I«—TI9T & F FATST, €, TATEH, A1, =4, e,
STHHAT Sl Hh 15T AHHT—H H1ad § (Anderson, 1985; The New York Times Editorial

Board, 2013; Rawashdeh & Maxwell, 2014)| T TY T Fad a2 WX BT 37 €, afex
It AT s 92 o I w@d 8, e o= To, Fause aa S® qierer JEas
ZoT, ¥ rqfa-fasiwar it fufa aadr g

1.1.6 ST T T G-I el h0T, TXAT A0 TIRT, T SATAT ST sl A rareisor
FT SAFTFAT T FT I AT T-URIRE T Fqefl qreforw &ar, 39 & «iwEEies
FAAT T AT Hee e 19 AT 0l GIST g I AT 2|

1.1.7<T= 1o FHIY ITTEsdl aqT0 T@q 3T T 92 Fdar &7 #9 & fom a@feus
greforry HaTaAt FT G AEeTE g, v 39 o ¥ o eR e g arerer W
TEl 8 TH eTead fawed K- [ferhe siv e-fAferre s &1 serae g, [
ST Tl ZIRT THEha Fieeh TSI YT FFaT ST TRt g1 BTeraT oy SR var §
5 TeeeuTe, TRETIEE ST STgF ST TISfATH-Ih T HAHcehe STh -\
ST ARl IR Taat | T1eTer & gy | af T9hd g (Manning, 2010; 2012; Ciceri et
al., 2015)|

1.1.8 ST, ST Toe T U TH@ TTeTeT STHITHT 2, F TTH &ls T A1 T F Ga T TIIE
T AETT Agl gl TH FHT & FROT TADMIESER qqa T, Tere-aq45 O,
FEEETATSSH AT TAIHATSIEH T T o Faaell, I-TRaRF qIerer #di sl arsf
TR &7 T saeT® 2 TS gl o ' w39 F uge g vH fAwedt i garaHr yetda
FT g1 ST & orw, siteefordT & = |19 a0 & g siarg & # 5-10% K.0 aTer
UAATSE WS T SATIETAH SO AT 74T T2 9%E, Everest et al. (1964) 7 90 §

b
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TEFATH T o TR TATAT FT TEATAS R (79T, ST 9d USSR H TAahIATEE T
STANT YTHIAF TIEIAH I & &9 | qhT & ° 631 73T (GSI, CGPB Report, 1978,
p. 94)

1.1.9 ¥ 39 ITTELO AT H TA(RIATS S el TeqT Tl TeT9 FHT T AT faahed J1q & =T
H ITANT FA T FATAAT Fl AT TSI Fd 2

1.1.107ATHATS T TA TAT TF ATATGT 9 &, SEH (EATee @it a5 T § 0T
STAT g1 Tg @IS gooh g¥ T T AAA-TIE(ATH BIAANHThe &, ST ITA: THAT Ooh
TATEO & FF AFETEA AT gooh ATAATHNT TRRITIAT & F9aT gl Jasr=as &7 9,
TATRIATSIEH T TeIT TqT Tgaael, T TAaonT [AFHT0T 3fiT 2oy @S
TETAT | AEea Q0T ST (FATaT g1 AL, G o AT H ZEhT Sr2iah &Aar, e 47-
I TIEfH 393 |1 & &7 §, 90 B 79 Arhivd w2 @l 2l

111199 TATE TIerer & At Tqasft Adeat §, WidMTsied aofel Ty Sed § qa&
FATEATEN ST I AT § ITAsd FATIAT § § T 6 &7 § I9 T gl 3000 e
T T ATIF AqATAT WS TgAT T 5, oA qefomm atFamse (K.0) it 71T 4% &
8% T &, ST TH ATITIAT TTSTT SALHT o FATHAT (Aheq F &9 H w70 FdT 2

1.1.123T% 39T, TR, SxeRTE, T 3T o0 Tsdi § gl $el it =T af % 3,
Sgt iehTee Afee sEmmer afeqt § Greform & afoasia d3=aret &1 91 §
(Kumar 3fiT Bakliwal, 2005) |

1.1.13a@fs T giawr (e s afRaae) sfaf==w, 1957 (MMDR Act) § a9 2023 *
qerree ATAHIT gRT UF 9% o7 1D SISt %, qIieh ARG & 9 afo § Fgea ol
ISl o TTHE ST ATTHF Aged il Harterd haT ST o6l Tg GTT g T Hl Aged ol
TSIl ol TgaTe, ATERAAT ST ATATHT F HT STTAFRTT TG FaAT gl

1.1.1439 ATHRF AgA Hl &A1 § TEd gU, TARATSE Hl I T9hE g0 T8 qgea ol
gbs faw it g= | Aaiataa T @ g o= WMo #1 32ew F, =y e,
AR, STqTeer, T i sfenire foesme & o sraeas |fesn 6 geierd, aaq 3w
AT ST AT FHAT B
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1.1.15UF FZ-90fF, Faaeft qrerer (K.0) & & &9 §, TAIhA1Ze T il TaTer g 9
AT F7 FF FIA FT AT AHAT TEAT &, SEE TP T AT ST AHAHT AT
(ATHTAAT TTEA) o AT AT GEIRT T

1.1.163TTT Agwa ol Fivisl e ATerd Tvavor FHTAwAT, NMET & #TeqH & A< qgrar, #iT
AT ITANT g TATRIATZSE-Ih HLAATA T ATATHT &l T2 & gl

1.1.179T%T AT F Hgedqul ST AT GIAST soiai il AATeTT ATATHT oA~ T gl
& & g, qIh T@=g Sl aidad, st O o g qeear gq @t
SAAFHATAT T AT THIT ST Tohl

1.1.181TaefT streeq, st & it arfierd sie garedt & @fa w1 999 a9, T8
TrATHT TTRAT AT FT ST TUMIT & RFRTa TS, Gt s @aT § AT =T
T AT U gaq A forepre &t fRorm § ok aardr 2|

1.1.197HGT-FATIRTS[ET 5A1H &1, 930 THg i AT 3T AR lg SaaAdTsl | Hafdd
HET-AT TeTrsie® I 60 9 THREAT F F9AT g, N (RS qgA T Y
HICRITEE T TATAAT & o7 ST a7 €1 GSI 3T 1987-88 / 1:50,000 THTT 7% foFu
T FOTENTT TS A0 & T @9, &4, qeaar, ©ar i, JFmaer 6w
SHYATET AT | TR AT e Sl Ter? it Iqferfa &t it 2 off)

1.1.20MECL & 39lsel & SFei 6 A& I &6 T2l Hl AT 9ET & arae S &
ATHITH FT &3 TATRIATSE ST BIERETEE & o7 THHE g1 T YT I¥ TRHa-AaTI0—
T&T &1, ST e (SeE) § i ed aoen Te¥ & (oT =1 (G4) qaeq
EARIIERRIERERIRIRI

1.1.21TTEE-TATRIS[ET 5A1H, dTAIG, SUATERE § WA hETEeh el T & o qaai

I FT T=qTT 64 TCC I2% (29-30 3T, 2024) H FEa FBFam = i Joqara
3591 FEAFET AWTT (16.05.2024) H AqATRT galml MECL & 353 FEA®HT A4,
NMET ¥ 97 |&AT 23/457/2024-NMET/120, fadi® 10 [ 2024 FT=T 12 HTg % aH9F-HHT
F AT TFT TTT g1 TH AU Al F &6 144 71 .. §, Frafts 91a OM &
THT FAfe o HOT 146.27 7 6,71, FTAT 73T g1 MECL BT 16 T 2024 F Hiee w1
T TR T, ™Es 1:12,500 T919 9% qEATEs A==, o0 99qar 69, T 6w

TToRT 1 3T T Siie s[aaT=e Tiaead fAawas 2025 § S&qa =T ST 3@T 2l
d




1.2.0 ¥ GﬁTﬂTITIT'IT (LOCATION AND ACCESSIBILITY)
1.2.1 THET-TATII[ET S(1-4 AU sl AT % T4 (Survey of India) F el H&aT

>

=
m
1]

64HO06 3 a1 § fRora g, ST 20°39'25.931" ST AT T 20°44'59.276" ITLT ALATA TAT
81°15'00.000" T Fer@e & 81°30'00.000" T Feria< & = omar gl Ig 144.0 &
foFeATHIET &5%el T ST=aTied FdT g, [oaH &S i afegfed g 99 — uedar, Ja9s,
FeIvay, H=Ear, R, FRTTe, GaTgl, TaT9, qoRled, 8aqay, gqT, 19,
JFacig a7 el T Ft Tia e arefeg (SEE) F [ X araig agaial § orq
2l

1.2.298 =% aTdE 5 F T 901 § fuq arere @iamreied aqen e 9861 (Balod

glauconitic sandstone belt) FT 26T g1 78 T & - G2 (NH-7) F A9 & Tedr

ST AT § AT @12 T § ardia—awail g2 g0 91Y AT S1aT 6, ST FgHay,
T 3T AT | BT UAUA-930 TT AT &l SIEdT gl gHa< Lod €90, ST TR
FHALT ATET TEe (FEAE AR %) 9% 2T g, sai® § @A 16 &6.H#. 3919
H Raa Mhedd Iad T g1 Tal, Mahedd gars Agl T § &, ST IT-3a-4 feem §

FTAT 80 6. 7T, T T 97 Fua g
1.2.3 soA1% &= & o7 f&gel (cardinal points) & fHgeria, TAT ™A fe® (Geodetic) TAT TETUH
(UTM) ¥, arferer @eaT 1.1 % fauw 71 g

qrierT §&aT — 1.1

THET-AA TG ST1-4 ST (TATDHATSEH T3 T 5q), STAT—ATATE, ZATEIE sl SHT
e f&g30 (Cardinal Points) % 3=

e fog UTM (ZONE- 44) DDMMSS (WGS84)

Cardinal c vee . . L IGEY

( Points) T (m) AT (m) &S (Latitude) (Longitude)
A 526025.32 2294477.70 20° 44' 59.276" N 81°15'0.000" E
B 529697.91 2294129.72 20°44'47.758" N | 81°17'6.982" E
C 535133.69 2293304.52 20°44'20.575" N | 81°20'14.895" E
D 547734.89 2288583.86 20°41'46.011" N | 81°27'30.163" E
E 552073.2 2287347.84 20°41'5.389" N 81°30'0.000" E
F 552082.63 2284290.31 20°39'25.931"N 81°30'0.000" E
G 526035.84 2287663.51 20°41'17.616" N | 81°15'0.000" E

-
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1.3.0 Selich & s1TT 3R TIWAT (GEOLOGY AND STRUCTURE OF THE BLOCK)

1.3.1 TEHART-TATIIET STT-4 =T Al STERIE T8 & requil 97 # faq g a9m 78

FRETE OOYT & TIYY ¥ 98 T9a! (Raipur and Chandarpur Groups) FT f&#4T 2,

Rt A A T-A=Tese® (Meso—Neoproterozoic) FTT il &1 T AT e AT &l
afd 3fP & Agcagl @ffst (39 iwEEe, S g &F § UF Ageaql g & &7 #
qreIar & TE ) T AT FAT 21 st % AT AT TREA geud: Heql q99g
(Chandarpur Group) #T &, ST fErforfaaai®e® @Al FgMl & a7 gl %7 fFeqor
(deposition) TET (fluvial) & ST TH&T (marine) TRALT | AT gl & | T T&I FHIA

(Formations) & —

o FHETIAT FHTHIF (Kansapathar Formation) (e <ad/39Y)
o AREEIE ®HAT (Lohardih Formation) (TXTT/H=aT)
T I 3 (basin evolution) & THE—f=r =Tont &1 o faa w2 gl

1.3.2 FATTEE FHAA (Kansapathar Formation), S2¥(¥aqg i a9 FULT THE 21 I8 TH
SRR ST (transgressive-regressive sequence) &l ILTdT g, e =t
AT H AgH-39% 1 3T HHq &< (fining-upward strata) 910 ST 8, ST Tl SURTHAA
(marine transgression) FT Hha Id 8; T FUL ART | HIE-FUT & AT THT T
(coarsening-upward cycles) ITT STd 8, ST I THAT T oHT e HATT (prograding
shallow marine to coastal deposition) T STafsfaa Fza &1 78 wHIT Teaq: =z ¥ T4

(well-sorted), TETH | HI< T Flest UIATSE (quartz arenite) § a7 &, ST Sg-1 ATl
ooy afteer & gofar 81 s 3P & @ we<aqot § — =0 wiew | wiwmTee fi
IfeAfa, ST Uered (pellets) ¥ fReTses M it AAE TT 9T (coating) AT &A1 H T
STAT 81 THAHT HTHAT -9, AT (anoxic) THHT FRATA=T H RETHAT 9207 F 30

gem
1.3.3FHTTAT FHIAT & A9 Algreeg FHT (Lohardih Formation) 9 g, ST Ha¥q® T4 g
T ST A gl TR AlgdTidl (ferruginous) FeeedfaF e Tea¥ (feldspathic
sandstones), I FAY (shale partings), TAT TEEY qA-FHhahg Al AT THFT (polymictic

f
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MECL
conglomerates) 9TTTHE g, ST ATTHAT (Archean) s&¥eE T ETT FT & (unconformably)

fRud g Fe qAl T TG IF-I1 AT FT FATAT B, AT AT T H FA-IaT
(alluvial fan to fan-delta) TR & &+, 3T aTe H SWRTHAT (transgression) & THA IIA
LT AA-aTE (shoal-bar) T § afeafdd g1 T 9 U2 @dg U< fR@re 981 a1, AT ¥
FAAT TeAT THTSAL o ST TLEIA I | SAAFATIOT (intercalated) TT § 9T TS &1 TIHT
AT I e ied Arawor (lateritic cappings) W1 fa=hfera g

1.3.4 ST &5 | -3FH(d (topography) g 3T T THAT gl 94 T 5. UH.5—2604, UH.Tocq
H T-Toog oo § Thell g2 & Sl S-S L-TT%H #l 3T 2-5° % gooh &1 (gentle dip) T

g1 A1 & | ISNIE FGTHT SHISAT AT TTL9F TR0 TTHH (tentative stratigraphic

sequence) (GSI & THTY) AT 1.2 | g7 127 8

aiferT 1.2

THET-AATITIIIEY STi-4 51 T TALHL0T AR (I T 37+, 1992, GSI F FEX)

N FIgT G T qerfasa
g (Age) (Super 4R (Group) (Formation) (Lithology)

Group)

(Laterite)

' N 1 ‘ é
FATTAT AT TeAT
(Kansapathar) (Glauconitic
Sandstone)

e e | Frest
T H | FAEE . =areetg(Chaporadih) | T3ATZZ (Shale /
— AT (Chhattisgarh) T7(Chandarpur) Quartz a(renite)
T [ IATRIS
(Subarkose) I
#rereetz (Lohardih) | STETEHT Fhe
9t (basal

conglomerate)

AaEe

(Laterite)
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1.4.0 GfASNeIOT (MINERALIZATION)

1.4.1TTHET-TATIRI[E S1-4 sA1F H, (A5 HAd: 20T THg 1 HHTIST Tl T
= § fmm g 7 [Afdre 8¢ & Siqe-9% 37 % w7 (horizons) FATAT &, g #ag]
ISR AT (outcrops) 3T TIEIA HIT IAT H TZATAT ST THAT gl T TedT TeIHT T
AEM-3ETE, LA § o=y § Fd (moderately to well-sorted) § 3T THH IT-FATHIT
FTESt T (sub-rounded quartz grains) ITT SITA &, ST TS e-AH5 Hicad | i emiaq
& AT FqA RS Toled & & § {Hed &1 TA(EwMATEe Sl 17 995 Tdl § a9 T 1%
T AR 8% | ATeF T AT g, ST TH L U7 Y& FHAT g, Fafh 77 (weathering) F
JTE T hleh SqA-¥ 7 § IRATd gl STt gl

1.4.287=T (texture) T 31 &, TAHIATZE FSTHRT T IT-ATSTHT (ovoid to sub-elliptical) Tered
(0.1-1 Rr.#1.) 3T qaett ATHATSA (thin laminae) % ®9 § f&@TE <qT g1 T FHI-FHT =2l
(clusters) & 9T STq g 3T ATUF, IIA, ATl (micaceous) FT H oHT A=l TG
freeetiand, THE (lustrous) T T TATHH TRIFAT ATEATU IATT &1 TG FIest M1 &
F1= sia:Fofry RFAT (intergranular fillings) IT Td=T STEYT (coatings) F & H TTIT STAT

2| IqT @ (thin-section) HLTTT H Tg T(EETT H FIHA (vermicular) TATAE TETT Fam
g, o fafare 221 fBaaw (birefringence) fa@Te a1 g1 @8 @Sl # o7 AT #
AT (mica), FESEITT 3T AT @A G g

1.4.3 srHTET G519 (Sedimentology) #T 3 &, TATRIMTSCH TXd ATGHTLT T3 TeIT AT A
F AT ATAGEIT (interbedded) gl ZTH FAH-FI0fr FHIF-aT=T (low-angle cross-bedding),
T4 == (ripple marks) 3% FHTT AHTAT (planar lamination) ST fEreraard or$ STt
21 ¥ W wd & F FEuw sk Suer gLy 9% ardrEeor (shallow marine shelf
environment) ¥ &ffHT sEHTET 3 (slow sedimentation) & | 3T, STl goahl AAHIU(T |
AT ATTF ATFRofir Rerfaat off, Sir wiihmT=e it Tasa+ 93T (authigenesis) F o
AT Tel| A1H &7 § AT IEH TLAT Al (ALALaT A Hehd FHAT g (o6 HETATS Ao
% T ATTH THAT SRETHA (marine transgressions) gU| SATTHE MY &, T & TreaH-
TG 3avh il A9EAT & o0 Agcaqul 8, ST TIieE ATHHiEwa (beneficiation)
TETAAT T TAH FIT ST AR ITANT 6T FATIAT T T B

h
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1.5.0 g Hauor F Fr 73 AfARAR™IT (EXPLORATION UNDERTAKEN DURING
CURRENT INVESTIGATION)

1.5.19THET-TATII-[%X Sil-4 (% | =9l &1 16 [T 2024 & T gaml =99 1:12,500
I 9T G-AH=E (geological mapping) FFaT 4T, AT g Fagr 4 A9 (bedrock
sampling) ot forw 70 qfer d=rfasm=r (lithology) 3H¥ ETHSIIERUT &1 ATwet= fohaT ST Tkl
TR & SR MATEE-AHE &7 TgaT T0, SFH e 9¢ IR0 97 &= § ot e
T Aerd § FIY fTfeRr 1 72 qifer denaast Mawar siv = f&3awor 1 e g1 @l
hiee Tt § qagr THATH, O T, TRgMA HIT THATHRT 3T TTRTLTAT
frgroor ertfarer 2 =H-grs| TEYevr MECL ¥ 30 starfeh smedt st fagoor (external check
analyses) STUAUSAES S| (JNARDDC) &RT TrEM S Fawor & qavreas eqae 2q
e T

1.5.2 -AE=ET 144 73 AT e § 1 B < 1 Tt Rie somelt & wreaw & o @
qTTh THTT FALS AT gl AT Fils 2T Sqad 7 gl Fieg AT T qATaaE, =T,
gfasr sufafa siv s fRorvarst #1 afveres fBFFam g9e @95 (litho-contacts) 3T §rer
T (rock attitudes) T AT Fwa g sfrug siw Fvam wmaw fro o) e 6
AT I TATRATSEH TAA TeAT, AT T T, AT TAA T, A3

ST #he 9 (conglomerate) | FT g, FoTFH FETIATST AT FT IATRMTS(CH T TeAT

THE gFe U® & &7 § ST 81 @ THT (exposures) X aA1F H 3@ 0, gz
FHT, LT, AW, SaA, TE, TR, FLRTATE ST FlgAa & q19|

1.53%0e = § q@ET T fF iEErEies a9em TR FEE TE |thd sEad
(discontinuous) &, FSH®T SATATHT ITWIT = (outcrop density) FHIT 50% g1 AT
T T ST gAY T/ T, ST TT: AexTze Arawo (laterite-capped) & & I 8, AT
MIH: ®T | IMC I gl a4 feoaforat &7 whiga Feh ATATw [T A=
(interpreted geological map) FATT AT 2T, /W ToxeT 3T AqHTHT AR AT EF TqT
FAT FATT TN THT e 92 o, BT o foeqa T9Amhar & FsET a91e T 9

-
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MECL

THATH (bedrock sampling) H HAg & 19N, IR g2 (unweathered fragments) TTE
T qTTh TR ST Y T (S u g STaiier 997 39eded gil

1.5.4 T 121 9 T 10 10 ¥ 397 38w K0, Si02, ALOs 3T Fe.0s & T & mm)
TAH T 21 AT H >1% K0 ITAT 3T, AT 719 2.15% T 9Tl T8 g 97 22 fie
AT FA T I@AAT § ATAT IATRATS (e T T fafast (horizons) IWR U 10|
O 7 T 9T 2.0 . x 2.0 #T. 3T Tgars 1.5-2.0 9. wn 22 e agqai # ¥ 6 4 >1%
K0 =T, ST 1.06% & 6.44% T TTAT 4TI T2 TTH 6.44% FIorT & 99 FOq [We-09 &
e

1.5.53 T & o1 228 Hiex #i Fx BT o= @&ree agrar (MPN-01 §f MPN-05) ® #7 %,
S Aqe! oY e TgAT % TGREeHs TROTHT & LT 98 9497 TAT| TG AR §
YA, GvEATHE AT @b "eey fFEeor @ o o et gdt aRge #@
AR AT (e T3 TedT AT TATDHIATS (6 A ITT | THATHR Tgel &l dg il | T
1 HTex e 9 ST 49 i | 2 #Hiex staare a2 o w1 G & F2 K0 993 &=
T Fohe [HAT| SR & fAgeris WGS-84 2w 7 DGPS g1 fHertfa oo o

1.5.6 TXgrr MNP-01 ® 39.90 Y. HI=TS &1 &= 9T 14T, S|H >4% K0 (91 4.36% —
7.20% K20) BITEI MNP-02 § 24.50 Y. AT #T &7 9137 747, ™rad >4% K.0
(6.21% K20) ZI1FZ e MNP-03 & 31.50 HT. HIeTs &7 &5 9197 737, ™| >4% K0 (HHT
4.68% — 6.98% K20) g1 MNP-04 | 44 HY. Hiere &7 &= 917 3T, SEH >4% K0
(FET 5.32% — 6.11% K.0) 1T MNP-05 H 36 . Hlers &7 &= 9T 1471, Fres
>4% KoO (T 4.13% — 6.03% Ko0) 81T Iformd sat® Hi HH1e AT (resource

estimation) 3T I FATTAT AT (economic potential evaluation) foro ESEG
ATYTT T F4d g

1.5.77A TS e Fal Tea< o Aagl 3 HIT A1 & K0 AT § T AFAEAT 975 TE| 22
o TIAT F7 T K20 TT9 1.08% g, STateh qi= TG & 9T oied Ko0 7T 5.36% &

6.21% TF 3| T AT T9Aq: (i) Td! Tq&7T ST A=, e foe 9941 § K0 =27 &;
TAT (ii) e T¢ K I<F G911 dga¥ 9 3iT aqfs, F F10r g1 306 AT,
TATHIATEE F TATAT 7T TR I AGEATU, STH HoeeqTL (AT /ATShHIFATSA),
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TATZE/ATT, TAT SASHIEH ®T § TRATAT (Ser3ed @, €T F K0 AT § TR

T THA Bl

1.5.8fF off, Segrer AT § 90 U Ig Ko0 A TH & § IA(RMISER T TAT i
IqfRAT T THT T2l gl FEE SO T FETITST FHIT H WiwETee fit Uit
AT T 9T A=E ALg TATGd g ST TATRATSIER asl TeqT T SAATASATAE Helg
(lithological association) TH THTS T HERTA TALIHLINT FA 8| THT, AT B <& T
K.O WTHT § TAHMIEE T T TG (AT TIfqUTH Ih daeqret ff Iqeafa %
FU TRATTT g ThaT &, Thq THTT T3 T8 €9 § = ATEAT & 97T F2dm § &

A TIT ATHT | TATRATSEH TS T FTeqd | A== gl

1.5.992RITIT STEATAT | Tohd THAAT g T Wi MTEe ATeHha A H-aMar aoel Tead i
qAT H ITAT STAT &, FAI1h Il M-S0l ATATal TREIAIT T AR fiT §2eqr &
T ST Il 81 39 0T, A | et (finer facies) H SHAET HhaOT IS a3 TN %1

1.5.10% 1 FTF TATH ATEd T ITATS FT AT qTferawt-1.3 H &7 737 8

TTHET-AATIT[ET -4 ATH (VAT e Sl T gq), e — aretre, sxhemg &

TAAT H T Zrav 2

qrfersr — 1.3

MECL 33T T&15d FT13 a0 Jreaias ST e

#.9. w1 7% TS SER SRKIE:]
1| g-wre =T (1:12500 F9T) glﬁ 144 144
ddgl H-UHTHdh qHAh{Y] .
2 (935/#%@/%? d*idl;i e 200 121
3 | sreamor g (fafdr) a7 H . | 150 125.5
4 | B (@) . 250 228
5 | FHAT TAEY ST e S
A. | Al A (9T o)
. 220 133
e (200+20) | (121+12)
B. |Meaga
&7 165 24 (22+2)
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MEC
#.9. T A THIS SER SRKIE:]
(150+15)
C. | AR T4
. 110 154
e (100+10) | (140+14)
6 | TSI ST T 10 14
7 | wHE-¥ feFd sreaae (XRD Study) T 5 5
8 | uTe Fqed AT (Bulk Density) T 2 2
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GEOLOGICAL REPORT ON RECONNAISSANCE SURVEY (G-4 STAGE) FOR
GLAUCONITIC SANDSTONE IN PARSADA-NAWAPARA-GURUR BLOCK
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(144 Sq Km) DISTRICT-BALOD, CHHATTISGARH

CHAPTER-1

EXECUTIVE SUMMARY

1.1.0 INTRODUCTION

1.1.1

Potassium, alongside nitrogen and phosphorus, forms the trio of primary macronutrients
essential for plant health and agricultural productivity. It plays a vital role in various
physiological processes; including enzyme activation, water regulation, photosynthesis,
and protein synthesis. Due to its significant contribution to crop yield and quality,
potassium is required in substantial quantities for sustainable agricultural practices.

The growing awareness of potassium's critical role in plant nutrition spurred the
emergence and rapid development of the global potash industry—a key supplier of
potassium-based fertilizers. Historical records indicate that global potash production
reached approximately 1 million tonnes by 1921. Since then, production has witnessed a
steady and robust upward trajectory.

According to data from the United States Geological Survey (USGS, 2013a; 2013b),
global potassium production soared to nearly 34.6 million tonnes in 2013. This growth
trend has continued, with estimates suggesting production levels were estimated to reach
around 37.8 million tonnes by 2022, reflecting a compound annual growth rate (CAGR)
of approximately 2.9% (Rawashdeh et al., 2016). This rising demand underscores the
strategic importance of potassium in meeting global food security challenges and has
further intensified exploration efforts for alternative potash sources, including glauconitic
sandstone.

At present, the overwhelming majority of global potash demand is fulfilled through the
exploitation of bedded marine evaporite deposits and potash-rich brine sources. These
natural deposits comprise a suite of water-soluble potassium-bearing minerals such as
sylvite (KCl), carnallite (KMgCls-6H20), kainite (KMg(SO4)CI-3H20), and polyhalite
(K2Ca:Mg(SO4)4:2H20). They occur either as stratified mineral beds or in the form of

sub-surface and surface brine reservoirs and are predominantly processed to extract
1
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potassium chloride (Muriate of Potash i. ¢ MOP) and sulfate of potassium (SOP)—the
two most widely used potash fertilizers.

Globally, the distribution of these high-grade conventional potash resources is highly
localized, with over 90% of production concentrated in just a few countries—notably
Canada, Russia, Belarus, Brazil, China, Chile, Germany, and the United States
(Anderson, 1985; The New York Times Editorial Board, 2013; Rawashdeh & Maxwell,
2014). These nations not only control large reserves but also dominate the global export
markets, creating supply dependence for the rest of the world, especially in potash-

importing countries like India.

(Source-https://natural-resources.canada.ca/minerals-mining/mining-data-statistics-

analysis/minerals-metals-facts/potash-facts,

https://www.vantagemarketresearch.com/industry-report/potash-market-2565?,

www.nytimes.com/2013/07/12/editorial/global-outlook-on-fertilizer-markets.html)

This geopolitical concentration of supply, coupled with rising global demand, price
volatility, and the need for supply diversification, has prompted several nations to explore
non-traditional and indigenous potassium sources, including glauconitic sandstone,
feldspathic rocks, and glauconitic sandstones, to ensure long-term nutrient security and
fertilizer self-reliance.

To sustain long-term agricultural productivity and reduce dependence on imports, it is
essential to explore alternative potassium resources, particularly in countries lacking
conventional potash reserves. One such promising avenue is the investigation of K-
bearing silicate and non-silicate minerals, which, though not readily soluble like
evaporite minerals, can be processed to release potassium through suitable extraction
technologies.Recent research suggests that potassium-bearing aluminosilicates—such as
feldspar, glauconite, and mica—could serve as viable sources of potash under the right
geochemical and technological conditions (Manning, 2010; 2012; Ciceri et al., 2015).
These alternative sources offer a potential pathway to potash independence for countries
with limited access to high-grade evaporite deposits.

India, despite being one of the world’s largest consumers of potash fertilizers, does not
possess any economically viable, mineable evaporite potash deposits. This supply gap
has necessitated the strategic exploration of non-conventional, indigenous potash sources,
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including glauconitic sandstone, potash-rich shales, feldspathoids, and glauconitic
sandstones. Globally, several countries lacking conventional evaporite resources have
already demonstrated the potential of such alternatives. For instance, in Bulla Dealah,
New South Wales (Australia), alunite deposits containing 5-10% KO were
commercially exploited as a potash source. Similarly, Everest et al. (1964) documented
successful efforts to extract potassium from shales, while in the former USSR, glauconite
was actively used as a natural potassium fertilizer (GSI, CGPB Report, 1978, p. 94).
These global precedents reinforce the feasibility of using glauconitic sandstone as a
supplementary or substitute source of potash in India. Given its widespread occurrence in
various sedimentary basins, glauconite-rich formations represent a strategically
significant indigenous resource that could support national efforts toward nutrient
security and import substitution.

Glauconitic sandstone is a type of sedimentary rock enriched in the mineral glauconite—
a greenish iron potassium phyllosilicate typically formed in marine shelf environments
under low sedimentation and mildly reducing conditions. Geologically, glauconitic
sandstone plays a key role in stratigraphic correlation, paleoenvironmental
reconstruction, and petroleum reservoir studies. However, its economic potential has
gained renewed attention in recent years, particularly for its use as a non-conventional
source of potassium fertilizer.

Among various indigenous alternatives to conventional evaporite potash, glauconitic
sandstone is emerging as one of the most promising and abundantly available resources
in India. Extensive reserves—estimated at over 3,000 million tonnes—have been
identified, with potassium oxide (K2O) content ranging from 4% to 8%, making it a
potential substitute for imported potash fertilizers.

Significant deposits are reported from the states of Uttar Pradesh, Bihar, Chhattisgarh,
Rajasthan, and Gujarat, where glauconite occurs in various sedimentary basins as part of
Cretaceous to Paleogene formations (Kumar and Bakliwal, 2005). These reserves not
only offer a sustainable solution for addressing India's potassium deficiency in agriculture
but also support the vision of achieving nutrient self-reliance and import substitution
through the utilization of strategically important indigenous mineral resources.

Under the Mines and Minerals (Development and Regulation) Act, 1957 (MMDR Act), a
new Section 1D was introduced via the MMDR Amendment Act, 2023, to address the
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strategic and economic importance of critical minerals in India’s development
framework. Section 1D empowers the Central Government to Identify, notify auctioning
the critical minerals, which are essential for the country’s economic development and
national security.

In recognition of its strategic importance, glauconite has been included in the list of
critical minerals under the National Critical Mineral Mission, launched by the
Government of India. This mission aims to ensure the secure, sustainable, and self-reliant
supply of minerals that are essential for agriculture, clean energy, electronics, space,
defense, and industrial growth.

As a non-conventional, indigenous source of potash (K20), glauconite holds immense
potential to reduce India’s dependence on potash imports, thereby supporting national
goals of nutrient security and Atmanirbhar Bharat (self-reliant India). Its inclusion under
the mission underscores the Government's focus on diversifying supply sources and
accelerating domestic exploration, development, and beneficiation of such minerals.

The National Critical Mineral Mission promotes targeted exploration programs, funding
support through NMET, and facilitation of block auctioning for commercial utilization of
glauconite-bearing formations across states like Chhattisgarh, Rajasthan, Uttar Pradesh,
Bihar, and Gujarat.

The Government of India has undertaken the systematic auctioning of critical and
strategic mineral blocks through a tranche-based approach to secure the nation's mineral
requirements for clean energy transition, industrial growth, and national security.As of
date, auctions have been successfully conducted in five tranches, while the 6th tranche is
currently underway. These auctions include mineral blocks containing lithium, REEs
(Rare Earth Elements), glauconite, graphite, vanadium, nickel, cobalt, phosphorite, and
others—critical for the development of battery storage, electric mobility, renewable
energy technologies, and fertilizer security.This initiative is an integral part of India’s
broader commitment to achieving its Net-Zero Emission Target by 2070. The transition
to a low-carbon economy hinges upon the availability of critical minerals, which are
essential inputs for solar panels, wind turbines, electric vehicles (EVs), energy storage
systems, and green hydrogen production.

By enabling transparent allocation, private sector participation, and accelerated resource

development, the auctioning process strengthens India's pathway toward:
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Decarbonization of energy systems

Self-reliance in mineral supply chains

Resilient and sustainable economic development

The role of designated agencies such as MECL, along with support from NMET, is

pivotal in preparing mineral blocks, conducting reconnaissance and exploration, and

facilitating informed auction processes.

The Parsada-Nawapara-Gurur block area consist of Meso-Neo Proterozoic age lito-units
of Kansapathar and Lohardih formations of Chandarpur Group of the Chhattisgarh
Supergroup of rocks which is known for its mineral potentiality for glauconitic
sandstone and phosphorites.GSI during systematic geological mapping on 1:50000 scale
during 1987-88, observed the occurence of glauconitic sandstone in the Kharra, Darra,
Narbada, Diyabati, Thekwadhi and Usarwara villages which are located in the central and
eastern part of the present exploration block. Parsada-Nawapara-Gurur block is in the SE
of GSI’s Kotera-Reghai G-4 block (FSP 2023-24) for Glauconite, where the Glauconite
bearing sandstone of Lohardih formation is found to be present.Apart from that several
blocks of GSI for phosphorite are present in the north and NE of the proposed block
including Sambalpur G-2 block (F.S 2022-23), Nawagaon G-4 block (F.S. 2023-24),
Latabor G-4 block (F.S. 2023-24) and Nipani Kharra G-4 block (F.S. 2024-25). It
suggests that the area is very much suitable for the exploration of fertilizer minerals.

In view of that, MECL had conducted desktop studies with the help of the available
geoscience data and found the area in and around Balod district known for glauconites
and phosphorites. This paved the way for the formulation of proposal for reconnaissance
(G4) survey for glauconitic sandstone in the Parsada-Nawapara-Gurur Block, District
Balod of Chhattisgarh This exploration proposal was submitted to 64™ TCC of NMET for
discussion, aims to assess the glauconitic mineralisation in the area.

The Reconnaissance Survey for Glauconitic sandstone in Parsada-Nawapara-Gurur
block, Balod, Chhattisgarh was recommended in 64™ TCC held on 29"-30™ April, 2024
and was subsequently approved in 35" EC held on 16.05.2024. MECL has received
approval from the 35" Executive Committee of NMET through letter no. 23/457/2024-
NMET/120, dated 10" June 2024, with the designated time duration of 12 months. The
area of the exploration block is 144sq. km, However the OM received has a typographic
error and it is showing as 146.27 sq. km. Field operation was initiated by MECL on 16"

5




A

June 2024, carried out Geological Mapping on 1:12,500 scale, bedrock sampling, pitting
and drilling and the Geological Report is being submitted in September 2025.

1.2.0 LOCATION AND ACCESSIBILITY

1.2.1 The Parsada—Nawapara—Gurur G4 exploration block lies in parts of Survey of India
Toposheet No. 64H06, between latitudes 20°39'25.931" N to 20°44'59.276" N and
longitudes 81°15'00.000" E to 81°30'00.000" E. It covers an area of 144.0 sq. km,
encompassing several villages including Parsada, Belmand, Karahibhadar, Chichbor,
Chirchori, Karkabhat, Khairwahi, Nawapara, Mujgahan, Dhobanpur, Dhanora, Gurur,
Thekwadih, and Chitod, located in Gurur and Balod tehsils of Balod district,

Chbhattisgarh.

1.2.2 The block forms part of the Balod glauconitic sandstone belt in the eastern part of Balod
district. It is accessible from Durg via the Durg-Balod Road (NH-7) and is traversed
east—west by a road connecting Balod to Dhamtari, passing through Karahibhadar, Gurur,
and Anandpur via NH-930. Dhamtari railway station, located 16 km to the northeast on
the Raipur—Dhamtari branch line of the Bilaspur—Nagpur section, is the nearest railhead,

while the nearest airport is at Raipur, about 80 km to the north-northeast.

1.2.3 The co-ordinates of the cardinal points of the block area both in geodetic and in UTM are
given in Table No. 1.1.

Table No.-1.1

Co-ordinates of Cardinal Points of Block Boundary of Parsada-Nawapara-Gurur
G-4 Block for Glauconitic Sandstone, District-Balod, Chhattisgarh

CARDINAL UTM (ZONE- 44) DDMMSS (WGS84)
POINTS EASTING (m) | NORTHING (m) LATITUDE LONGITUDE
A 526025.32 2294477.70 20°44'59.276" N | 81°15'0.000" E
B 529697.91 2294129.72 20°44'47.758" N | 81°17'6.982"E
C 535133.69 2293304.52 20°44'20.575" N | 81°20'14.895"E
D 547734.89 2288583.86 20°41'46.011" N | 81°27'30.163"E
E 552073.2 2287347.84 20°41'5.389" N 81°30'0.000" E
F 552082.63 2284290.31 20°39'25.931"N | 81°30'0.000" E
G 526035.84 2287663.51 20°41'17.616" N | 81°15'0.000" E
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GEOLOGY AND STRUCTURE OF THE BLOCK

The Parsada—Nawapara—Gurur G4 exploration block lies in the southern part of the
Chhattisgarh Basin and forms part of the Raipur and Chandarpur Groups of the
Chhattisgarh Supergroup, belonging to the Meso—Neoproterozoic age. This basin is a
major Proterozoic sedimentary basin in central India, preserving a long geological history
and hosting economically important minerals, including glauconite, recently recognized
as a critical mineral. Within the block, the litho-units belong mainly to the Chandarpur
Group, which is composed of siliciclastic sedimentary rocks deposited in environments
ranging from fluvial to marine. The two main formations in the area are the younger
Kansapathar Formation and the older Lohardih Formation, representing distinct episodes

of basin evolution.

The Kansapathar Formation, the uppermost unit of the Chandarpur Group, exhibits a
transgressive—regressive sequence with fining-upward strata at the base (indicating
marine transgression) and coarsening-upward cycles at the top (reflecting prograding
shallow marine to coastal deposition). It is composed mainly of well-sorted, medium- to
coarse-grained quartz arenite, indicative of high-energy settings. Of particular economic
interest is the occurrence of glauconite in this formation, both as pellets and coatings on
detrital grains, formed in low-energy, anoxic marine conditions during the transgressive

phase.

Beneath the Kansapathar Formation lies the Lohardih Formation, the basal unit of the
Chandarpur Group, comprising ferruginous feldspathic sandstones, shale partings, and
polymictic conglomerates resting unconformably on the Archean basement. The
conglomerates reflect high-energy deposition in alluvial fan to fan-delta environments,
later transitioning to shallow marine shoal-bar systems during transgression. Shale layers,
although not observed at the surface, occur as intercalations in borehole cores between
sandstone units. Lateritic cappings are also locally developed. The block area has
subdued, nearly flat topography with strata striking ENE-WSW to E-W and dipping
gently (2-5°) towards NNW. The tentative srtratigraphic sequence of litho units exposed
in the Block area (After GSI) is given in Table 1.2.
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Table 1.2
Stratigraphic sequence of the Parsada-Nawapara-Gurur G4 Block
(After Das et.al, 1992, GSI)

Age Super Group Formation Lithology
Group
Laterite
Kansapathar | Glauconitic Sandstone
Protgzi(c))ic ~ | Chhattisgarh Chandarpur | Chaporadih | Shale / Quartz arenite
Neo Proterozoic Ferruginous Sandstone
Lohardih /Sandstone .
Subarkose with basal
conglomerate

1.4.0 MINERALIZATION

1.4.1

In Parsada—Nawapa—Gurur G-4 block, glauconite is primarily hosted within the
Kansapathar Sandstone of the Chandarpur Group, forming distinctive greenish to olive-
grey horizons that can be traced in both outcrops and borehole cores. The sandstone is
medium- to fine-grained, moderately to well-sorted, and composed of sub-rounded quartz
grains within a glauconite-rich matrix or interspersed with discrete glauconite pellets.
Glauconite content ranges from about 1% to more than 8% in enriched layers, imparting

the characteristic green colour that weathers to a dull olive-brown.

1.4.2 Texturally, glauconite appears as ovoid to sub-elliptical pellets (0.1-1 mm) and thin

1.4.3

laminae, sometimes clustered, showing various maturity stages from friable, micaceous
forms to well-crystallised, lustrous varieties. It occurs as intergranular fillings or coatings
on quartz grains and, under thin-section analysis, displays granular to vermicular textures
with typical green birefringence. Associated minerals include minor mica, feldspar, and

heavy minerals.

Sedimentologically, glauconitic layers are interbedded with ferruginous sandstone and
shale, displaying features such as low-angle cross-bedding, ripple marks, and planar
lamination. These indicate formation in a shallow marine shelf environment with slow
sedimentation, under mildly reducing to slightly oxidising conditions conducive to
glauconite authigenesis. The persistence of glauconitic beds across the block points to
laterally extensive marine transgressions during Kansapathar deposition. Economically,
these zones are noteworthy for potassium-rich fertiliser potential, with preliminary
beneficiation studies suggesting possible agricultural and industrial applications.

8
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EXPLORATION UNDERTAKEN DURING CURRENT INVESTIGATION

Exploration in the Parsada—Nawapara—Gurur G-4 block began on 16 June 2024 with
geological mapping at a 1:12,500 scale, accompanied by surface bedrock sampling to
assess lithology and mineralisation. The results identified glauconite-enriched zones,
which guided further work, including pitting in selected areas and core drilling in five
boreholes to evaluate subsurface continuity and grade distribution. Field activities such as
surface sampling, pit sampling, borehole core sampling, and laboratory analyses were
carried out, with MECL handling in-house testing and JNARDDC conducting external

check analyses for comparative study of the chemical analysis.

1.5.2 Geological mapping covered the entire 144 sq. km block using a systematic 1 km % 1 km

1.53

1.5.4

grid approach to ensure uniform coverage and avoid data gaps. Field teams recorded
lithology, structures, mineral occurrences, and other features, while GPS and compass
measurements were used to map litho-contacts and rock attitudes. The area’s geology is
dominated by glauconitic sandstone, ferruginous sandstone, grey sandstone, laterite, and
conglomerate, with glauconitic sandstone of the Kansapathar Formation serving as the
main host rock. Major exposures occur across the block, notably near Kuliya, Kaneri,

Nawagaon, Dhobanpur, Gurur, Dhanora, Karkabhat, and Karahibhadar.

Field investigations showed glauconitic sandstone bodies to be prominent but
discontinuous, with an estimated outcrop density of around 50%. Ferruginous sandstone
and grey sandstone, often laterite-capped, are also widespread. Observations were
integrated to produce an interpreted geological map showing both observed and inferred
glauconitic horizons, which served as the base for planning pitting, drilling, and detailed
sampling. Bedrock sampling involved chipping fresh, unweathered fragments from
exposed glauconitic sandstone, ensuring representative samples for petrographic studies

and chemical analysis.

A total of 121 bedrock samples were collected and analysed for K.O, Si0O2, Al.Os, and
Fe.0s. Twenty-one samples contained >1% KO, with values up to 2.15%, leading to the
selection of 22 pit locations. Excavations exposed fresh glauconitic sandstone horizons

for sampling, with pit dimensions generally 2.0 m x 2.0 m and depths of 1.5-2.0 m. Of
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the 22 pit samples, six had >1% K.O, ranging from 1.06% to 6.44%, the highest value
being from Pit-09 near Kuliya.

1.5.5 Drilling comprised 228 m in 5 scout boreholes (MPN-01 to MPN-05), selected on the
basis of positive surface and pit sample results. Borehole logging recorded lithological,
structural, and mineralogical details, with glauconitic sandstone and glauconitic shale
encountered in almost all the boreholes. Sampling was generally done at 1 m intervals in
the first two boreholes and 2 m intervals in the remaining three. Analytical results

indicated multiple K,O enriched zones, and the borehole coordinates were determined

using DGPS in WGS-84 Datum.

1.5.6 In borehole MNP-01, zone of 39.90m thickness with >4% K20% (Range 4.36% - 7.20%
K20) has been found. In borehole MNP-02, a zone of 24.50m thickness with >4%
K20% (6.21% K20) has been found. In borehole MNP-03, zone of 31.50m thickness
with >4% K20% (Range 4.68% - 6.98% K20) has been found. In borehole MNP-04,
zone of 44m thickness with >4% K20% (Range 5.32% - 6.11% K20) has been found. In
borehole MNP-05, zone of 36m thickness with >4% K20% (Range 4.13% - 6.03% K20)
has been found. These results provided a robust basis for subsequent resource estimation

and evaluation of the block’s economic potential.

1.5.7 A distinct disparity is observed in the K.O content of surface and core samples of
glauconitic sandstone. The average K>O content of 22 pit samples is 1.08%, whereas the
weighted average of K2O content from five boreholes ranges between 5.36% and 6.21%.
This difference may be attributed to (i) surface weathering and leaching, which reduce
K-0O in pit samples, and (ii) better preservation and enrichment of K-bearing minerals at
depth. Additionally, apart from glauconite, other potassium-bearing phases such as
feldspar (orthoclase/microcline), illite/mica, and diagenetically altered detrital minerals

may also contribute to the overall K-O content.

1.5.8 Nevertheless, the elevated K»O values observed in the borehole samples do not negate the
occurrence of glauconitic sandstone in the area. The Kansapathar Formation of the
Chhattisgarh Basin is regionally well documented for its glauconite content, and the
characteristic lithological association of glauconitic sandstone is a consistent stratigraphic

feature of this unit. Therefore, while the precise contribution of glauconite to the

10




ﬂé

observed K.O values may vary due to the presence of additional potassium-bearing
phases, the geological context strongly supports the interpretation that glauconitic

sandstone is indeed present within the explored sequence.

1.5.9 Petrographic studies suggest glauconite is more common in fine-grained sandstones and
shales, as their low-energy depositional conditions favor its growth and preservation,

leading to higher concentrations in finer facies than in coarser sandstones.

1.5.10 The details of the nature and quantum of work approved vs actual achievement is given
in Table-1.3.

Table — 1.3
Approved Quantum of Work vs. Actual achievement by MECL in Parsada-Nawapara-
Gurur G-4 Block for Glauconitic Sandstone, District: Balod, Chhattisgarh

I\SI:; Item of Work Unit Target Achievement
1 Geological Mapping (1:12500 scale) Sq. Km 144 144
Surface Geochemical sampling (Bed 121
2 Rock/Channel/Chip Sample) Nos. 200
3 Exploratory Mining (Piting) Cu M. 150 125.5
4 Drilling (Core) m. 250 228
5 Sample Preparation & Chemical Analysis
A. Surface samples (Bedrock/ Chip etc)
1) Primary, & 10% External check for 4 Nos. | 220(200+20) | 133(121+12)
radicals viz. K,O, SiO,, ALO; &
FCQO3
B. Pit Samples
1) Primary, & 10% External check for 4 Nos. 165 24 (22+2)
radicals viz. K,O, Si0,, ALO; & (150+15)
FCQO3
C. BH samples
1) Primary, & 10% External check for 4 Nos. 110 154 (140+14)
radicals viz. K,O, SiO,, ALO; & (100+10)
F€203
6 Petrographic Studies Nos 10 14
7 XRD Study Nos. 5 5
8 Determination of Bulk Density Nos. 2 2
9 Geological Report preparaton Nos. 1 1
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ESTIMATION OF RESOURCE AND GRADE
The resource estimation has been conducted using two methods: the Cross-Sectional
Method as the principal method and the Polygonal Method as a check method.
In calculating resources, a deduction of 20% from the gross in-situ figures was applied to
account for unseen geological factors such as core recovery limitations, cavities, caverns,
and other structural irregularities.
A total of 104.53 million tonnes of Net in-situ Reconnaissance Resources (334 category)
with average grade of 6.11% K,O has been estimated by cross-sectional method.
However, total of 105.28 million tonnes of Net in-situ Reconnaissance Resources (334
category) with average grade of 6.05% K,O has been estimated by polygonal method.
The difference between the two estimates—104.53 Mt (cross-sectional) and 105.28 Mt
(polygonal)—represents a variation of 0.75 million tonnes, or roughly 0.71% higher in
the polygonal method. This variance falls within the permissible limits, confirming the

reliability and accuracy of the resource estimation.
RECOMMENDATION

Five substantial glauconite potential zones have been delineated based on the exploration

data generated during the G4 stage exploration work carried out in the block.

To establish strike continuity and to assess the depth and grade continuity of the above-
mentioned potential areas, systematic drilling operations may be undertaken to upgrade

the block to the G-3 level.

SEM-EDS studies are recommended in future work to validate presence of glauconite vs

feldspar/mica in the area.
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CHAPTER-2

2.0.0 DETAILS OF THE QUALIFIED PERSON(S) / EXPLORATION AGENCY
2.1.0 MINERAL EXPLORATION AND CONSULTANCY LIMITED

(Formerly Mineral Exploration Corporation Limited)
A Govt. of India Enterprise; A Miniratna-I CPSE
Ministry of Mines, Govt. of India
Dr. Babasaheb Ambedkar Bhawan, High Land Drive Road,
Seminary Hills, Nagpur-440006
Maharashtra, India

2.2.0 QUALIFIED PERSONS
Exploration agency: Mineral Exploration and Consultancy Limited
Experience: 52 Years, Since 1972

Email: cmd@mecl.gov.in; gm-exploration@mecl.gov.in

Table 2.1
List of qualified persons involved in exploration of the block
S1 No. Name
1 Shri P. Ravindran, Ex. GM (Exploration )
2 Shri Shrikant Sharma, HoD (Exploration )
3 Vikash Kumar, Sr. Manager (Geology)
4 Shri K.M Ram Pramod, Manager (Geology)
5 Sri Omkar Narayan Behera, Geologist
6 Shri Deepesh Rawat, Manager (Drilling)
7 Shri Mitesh Kumar, Manager (Drilling)
8 Shri Rohit Sharma, Manager (Chemical lab)
9 Shri Sayantan Pal, Manager (Geology)
10 Ms. Rajanya Roy, Assistant Manager (Geology)
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CHAPTER-3

3.0.0 TITLE AND OWNERSHIP
3.1.0 TITLE OF THE REPORT

“GEOLOGICAL REPORT ON RECONNAISSANCE SURVEY (G-4 STAGE) FOR
GLAUCONITIC SANDSTONE IN PARSADA-NAWAPARA-GURUR BLOCK
(144 Sq Km) DISTRICT-BALOD, CHHATTISGARH”
Ownership: Government of Chhattisgarh
Name of Prospector: MINERAL EXPLORATION AND CONSULTANCY LIMITED
(Formerly Mineral Exploration Corporation Limited)
A Govt. of India Enterprise; A Miniratna-I CPSE
Ministry of Mines, Govt. of India
Address of Prospector: Dr. Babasaheb Ambedkar Bhavan, High Land Drive Road,
Seminary Hills, Nagpur, Pin- 440006, Maharashtra, India

E-mail of Prospector: cmd@mecl.gov.in; gm-exploration@mecl.gov.in

Telephone numbers of Prospector: 0712-2510289; 0712-2511829
3.2.0 DETAILS ABOUT PERIOD OF PROSPECTING

The Reconnaissance Survey for glauconitic sandstone in Parsada-Nawapara-Gurur block,
Balod, Chhattisgarh was recommended in 64™ TCC held on 29™-30™ April, 2024 and was
subsequently approved in 35M EC held on 16.05.2024. MECL has received approval from
the 35" Executive Committee of NMET through letter no. 23/457/2024-NMET/120,
dated 10™ June 2024, with the designated time duration of 12 months. The area of the
exploration blockis 144sq. km, However the OM received has a typographic error and it
is showing as 146.27 sq. km. Field operation was initiated by MECL on 16" June 2024,
carried out Geological Mapping on 1:12,500 scale, bedrock sampling, pitting and drilling
and the Geological Report is being submitted in September 2025.
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DETAILS OF EXPLORATION AGENCY, QUALIFICATION, AND
EXPERIENCE OF ASSOCIATED TECHNICAL PERSONS ENGAGED IN
EXPLORATION
Exploration Agency: Mineral Exploration and Consultancy Limited

(Formerly Mineral Exploration Corporation Limited)

A Govt. of India Enterprise-A Miniratna-ICPSE
Qualification: M.Sc./ M. Sc. Tech. (Geology)
Experience:

Experience: 52 Years, Since 1972

Exploration agency: Mineral Exploration and Consultancy Limited
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CHAPTER-4

DETAILS OF THE AREA

LOCATION AND ACCESSIBILITY OF THE BLOCK

The Parsada-Nawapara-Gurur G-4 exploration block falls in parts of the Survey of India
Toposheet No. 64H06 and it lies between 20° 39' 25.931" N to 20° 44' 59.276" N
latitudes and 81° 15' 0.000" E to 81° 30' 0.000" E longitudes.

The exploration block covers an area of 144.0 sq. km, situated in and around the villages
of Parsada, Belmand, Karahibhadar, Chichbor, Chirchori, Karkabhat, Khairwabhi,
Nawapara, Mujgahan, Dhobanpur, Dhanora, Gurur, Thekwadih, Chitod, and adjoining
settlements. These villages fall within Gurur and Balod tehsils of Balod district, in the
state of Chhattisgarh. The location map of the exploration block is presented in PLATE-I
for spatial reference. The coordinates of the cardinal points defining the block boundary,
provided in both geodetic and UTM formats, are compiled in Table 4.1 and detailed
further in Annexure—I.
Table No.-4.1

Co-ordinates of Cardinal Points of Block Boundary of Parsada-Nawapara-Gurur
G-4 Block for Glauconitic Sandstone, District-Balod, Chhattisgarh

CARDINAL
POINTS

UTM (ZONE- 44) DDMMSS (WGS84)

EASTING (m) | NORTHING (m) LATITUDE LONGITUDE

>y

-

A

526025.32

2294477.70

20° 44'59.276" N

81°15'0.000" E

529697.91

2294129.72

20°44'47.758" N

81°17'6.982" E

535133.69

2293304.52

20° 44'20.575" N

81°20'14.895" E

547734.89

2288583.86

20°41'46.011" N

81°27"'30.163" E

552073.2

2287347.84

20°41'5.389" N

81°30'0.000" E

552082.63

2284290.31

20°39'25.931"N

81°30'0.000" E

Qoo W

526035.84

2287663.51

20°41'17.616" N

81°15'0.000" E

The Parsada-Nawapara-Gurur block is a part of Balod glauconitic sandstone belt and it is
situated in the eastern part of the Balod Distt., Chhattisgarh. It falls in the Survey of India
toposheet no. 64H06. The exploration block can be reached from Durg via Durg-Balod
Road through NH-7. The road connects Balod to Dhamtari and passes throughout the
block in east-west direction and passes through Karahibhadar, Gurur, and Anandpur via

NH-930. Dhamtari railway station is the nearest railway station from the block located 16
16




>

=
m
1]
=

Km away in NE direction on Raipur—-Dhamtari branch line of Bilaspur—Nagpur section.
Raipur is the nearest airport from the block which is 80 km in NNE direction from the
block. The location Map of the exploration block is also provided as Text Figure- 4.1.
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Text Figure-4.1: Location Map of Parsada-Nawapara-Gurur (G-4 stage) Block for Glauconitic Sandstone, District- Balod, Chhattisgarh

MECL




4.2.0 DETAILS OF THE AREA WITH LAND USE

4.2.1  Southern part of the block partially falls in Forest area (Protected Forest, Durg
Circle, Balod Division Forest) and some parts falls under revenue land. Block is
free from ESZ and Wildlife Sanctuary area. The exploration block is free from

minor or major mineral leases.
4.2.2  The cadastral details of the area are not acquired.
4.3.0 MINERAL(S) UNDER INVESTIGATION

4.3.1  The block has been explored for glauconitic sandstone.
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CHAPTER-5

PHYSIOGRAPHY AND ENVIRONMENT

5.1.0 RELIEF OF THE AREA WITH MINIMUM AND MAXIMUM ELEVATION,
DRAINAGE PATTERN, NATURAL WATER COURSES, RESERVOIRS,
ETC.

5.1.1 The topography of the area exhibits flat topography with slight wvariations.
Exploration block falls in the southern part of Chhattisgarh basin and
lithostratigraphically covers sandstone of two different formations. The regional
slope of the area is towards north and northeast. The highest elevation of the area is
338m in the southern part of the block. The lowest elevation of the area is 319m in
the western and eastern part of the block. Map showing Geomorphological features
in and around the block is presented in Text figure 5.1. Major part of the block is
Pediment Pediplain Complex reprented in green colour in the map while moderately
dissected structural lower plateau is represented in pink colour is present near the

southern margin of the block

[] state Boundary

/" Structural lineaments

B Active Flood Plain

[] Dam and Reservoir

[] Low Dissected Denudationg

[ Low Dissected Structural L{
[ Moderately Dissected Denu
[ Moderately Dissected Strud
[ order Flood Plain

[] Pediment Pediplain Comple

b

Text Figure 5.1 Map showing Geomorphological features in and around the Parsada-

Nawapara-Gurur G-4 block (Source : NGDR Portal)

5.1.2 The drainage pattern in the area is of dendritic type. No significant stream is present
in the area. Mahanadi River passes about 8 km in the east from the eastern margin of

the block. Map showing distribution river tributaries/canal in and around the Parsada-
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Nawapara-Gurur G-4 block is presented as Text figure 5.2. River tributaries

(skyblue colour), Canal (blue lines) passing through the block. Nearby reservoir is

/ CANAL = River §

Tandula Reservoir.

L

Text Figure 5.2 Map showing distribution river tributaries/canal in and around the Parsada-

5.13

5.14

Nawapara-Gurur G-4 block (Source : PM Gatishakti Portal)

The drainage pattern in the area is of dedritic type and it is mainly lithologically
controlled. It varies from sub-parallel to dendritic and radial drainage. In the
westernpart of the block, a significant nala flows in south to north direction and
passes through Jamurawa in the south, Parsada (central part ) and Chichbor(north)
villages. In the central part of the block, Choraha Nala flows in south to north
direction and and passes through Kaparmeta in the southern part and crosses near to
Khairwahi, Tarri and Ghopuri in the north. Another significant Nala which is named
as Devrani-Jethani Nala enters into the block near to Darghan in the south and flows
in south to north direction and passes through Bohardih and Kharra villages. Banas
river flows north to south in the west from of the block. All these three traverse the

block from south to north and are more or less parallel to each other.

Block area is primarily characterized by its rural and forest landscape. Water
resources play a crucial role in the lives of its residents for various purposes,
including agriculture, drinking water supply and industrial use. Groundwater is an
essential source of water for both agricultural and domestic purposes in the area. The

area has few wells, hand pumps, and tube wells that tap into the groundwater
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5.3.1

reserves. The area has few water bodies, some of which are natural, while several
canals have been created for water storage and irrigation purposes. Tandula canal is
the major canal present in the western part of the block. These water bodies
contribute to local water availability which is used for irrigation and livestock.
Irrigation canals, often derived from the rivers/streamlets, are used to distribute water

to agricultural fields across the area.

ROADS, RAILWAY TRACK, ELECTRIC TRANSMISSION LINE,
TELEPHONE LINE, ETC.

The exploration block can be approached from Durg via Durg-Balod Road through
NH-7. From Balod to Dhamtari, the route travels east-west across the block, passing

through Karahibhadar, Gurur, and Anandpur on NH-930.

The closest train station from the block is Dhamtari, which is 16 kilometers away in a
northeastern direction on the Raipur—Dhamtari branch line of the Bilaspur—Nagpur
section. The closest airport to the block is Raipur, which is located 80 kilometers to

the northeast.

There are good networks of power transmission lines are available in the block.
There is a major power line connecting Sohapur to Balod traverses the block in
north-south direction via Bharda, Kaparmeta, Barpara etc. One of them connectes
Barpara-Gurur-Kuliya-Purur, passes through the south central to eastern part of the
block. Another one connects Balod to Kuliya passes through South of Gurur in
SW-NE alignment, present in the south central part to eastern part of the block.
Another significant power lines present in the block are Jamgaon-Sankra-
Karkabhat-Dhanorapara-Kolhiyamata and Nawapara-Sorai-Chirchari-Bharda-Tarri
having West-East alignment. Telephone and Internet line network is well

developed in Balod district.

HOST POPULATION (LOCAL TRIBES), HUMAN SETTLEMENTS
WITHIN AND NEARBY THE AREA

Balod district comprises of 7 tehsils - Balod, Dondi, Dondilohara, Marri Bangla-
Devri, Arjunda, Gunderdehi and Gurur. The Parsada-Nawapara-Gurur (G-4 stage)
block lies in the Balod and Gurur Tehsil, Balod district Chhattisgarh. There are 704
villages in Balod District. As per the Census India 2011, Balod district has 175469
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households, population of 826,165, of which 105,498 (12.77%) live in urban areas.
Balod has a sex ratio of 1022 females per 1000 males. Scheduled Castes and
Scheduled Tribes make up 8.28% and 31.36% of the population respectively The
total area of Balod district is 3527 sq.km with population density of 233 per sq.km.

Balod Tehsil of Durg district has a total population of 125,407 as per the Census
2011. Out of which 62,058 are males while 63,349 are females. In 2011 there were
a total 27,370 families residing in Balod Tehsil. The Average Sex Ratio of Balod
Tehsil is 1,021.

5.3.3 As per Census 2011 out of total population, 18.9% people live in Urban areas while

81.1% live in the Rural areas. The average literacy rate in urban areas is 88.1%
while that in rural areas is 80.5%. Also the Sex Ratio of Urban areas in Balod

Tehsil is 1,004 while that of Rural areas is 1,025.

5.3.4 The population of Children of age 0-6 years in Balod Tehsil is 14078 which is 11%

of the total population. There are 7082 male children and 6996 female children
between the age 0-6 years. Thus as per the Census 2011 the Child Sex Ratio of
Balod Tehsil is 988 which is less than Average Sex Ratio ( 1,021 ) of Balod
Tehsil.The details of the Population Census 2011, of Balod Tehsil are given in
Table-5.1.

Table-5.1
Census Data of Balod Tehsil, Balod district, Chhattisgarh

Description Total Urban Rural
Number of households
Population 125407 23,648 101,759
Population (%) 100% 18.86% 81.14%
Children (0 - 6 years) 14,078 2,536 11,542
Schedule Caste 8,019 1,830 6,789
Schedule Tribe 32,740 2,733 30,007
Literacy 81.95% 88.06% 80.52%
Sex Ratio 1,021 1004 1025

533

Source: https://www.censusindia.co.in/subdistrict/balod-tehsil-balod-

chhattisgarh-3321

Balod District in the state of Chhattisgarh has a significant tribal population.
According to the 2011 Census of India (which is the most recent district-level

detailed demographic source), here’s the status for Balod district, Chhattisgarh:
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Total population: 826,165
Scheduled Tribe (ST) population: 259,043 [ 31.36% of the district population
For Balod Tehsil (a sub-division within Balod district):
Total population: 125,407
ST population: 32,740 [ 26.11% of the tehsil’s total
SOCIO DEMOGRAPHIC PROFILE OF THE AREA AND NEARBY

Based on the 2011 Census data, Balod district in Chhattisgarh presents the

following socio-demographic profile:

Total Population: 826,165.

Urban Population: 105,498 (12.77%).

SC Population: 68,431 (8.28%).

ST Population: 259,043 (31.35%).

Literacy Rate: 80.28%.

Sex Ratio: 1022 females per 1000 males.
Child Sex Ratio: 983 females per 1000 males.
Number of Households: 175,469.

Work Participation Rate: 51.5%.

Population Density: 233 people per square kilometer.
Number of Villages: 704.

Number of Village Panchayats: 437.

Number of Subdivisions: 5.

Number of Tehsils: 7.

Number of Blocks: 5.

5.4.2 Economic characteristics —

» Agriculture: Balod is known for its production of paddy, grams, sugarcane,
and wheat. The Tandula, Kharkhara, and Gondli dams are the main sources
of irrigation in the district, according to the Balod District Administration.

This suggests a strong agro-industrial potential in the area.
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» Minerals: Balod has rich mineral resources, contributing approximately 78%

of the district's revenue, according to the Balod District Administration.

In town, public facilities are easily available like auto rickshaw, bus, taxi. Dhamtari
railway station is the nearest railway station from the block located 16 Km away in
NE direction on Raipur—Dhamtari branch line of Bilaspur—Nagpur section. Balod
district has witnessed significant improvements in road infrastructure, especially
through the Pradhan Mantri Gram Sadak Yojana (PMGSY), under which over 270
km of rural roads and several key bridges have been constructed or upgraded. The
district is also connected by National Highway NH-930, enhancing regional
mobility toward Maharashtra and neighboring districts. State Public Works
Department (PWD) initiatives have further improved intra-district link roads,
including resurfacing and last-mile access to essential services. However, seasonal
challenges like monsoon-related damage, including bridge collapses, continue to
affect connectivity in certain areas, highlighting the need for more resilient and

climate-proof infrastructure.

Balod district, located in the Durg division of Chhattisgarh, has a fairly well-
distributed but basic educational infrastructure. According to government data,
there are around 1,500-1,600 schools operating in the district across all levels, with
a significant majority being government-run. These include primary, upper
primary, secondary, and higher secondary schools. Most villages in the district
have access to at least one primary school, while upper and higher secondary
schools are more centralized in larger villages or block headquarters. The literacy
rate stands at 80.28%, which is higher than the state average, though disparities
remain—especially between urban and rural areas and between male and female

literacy rates.

Several CBSE-affiliated institutions operate in Balod, including Jawahar Navodaya
Vidyalaya, DAV Ispat Public School, and Eklavya Model Residential School
(serving tribal populations). These schools cater to students from across the district
and nearby areas, offering relatively better academic and extracurricular
infrastructure. However, in most government schools, especially in remote areas,
the availability of modern amenities like computer labs, science laboratories, and

digital classrooms remains limited. Teacher absenteeism and infrastructure gaps in
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rural schools have been noted in anecdotal accounts, though exact district-level

statistics on these issues are scarce.

5.4.5 At the higher education level, Balod district houses several government degree

54.6

5.5.0

5.5.1

colleges offering undergraduate programs in arts, science, and commerce. These
include Government College Balod, Government Eklavya College in Dondi
Lohara, and others in Arjunda, Gurur, and Armarikala. However, the district lacks
professional or technical institutions, such as engineering or medical colleges.
Students aspiring for such careers typically move to Bhilai, Durg, or Raipur, where

universities like Hemchand Yadav Vishwavidyalaya and CSVTU are located.

In summary, while the basic schooling network is relatively widespread in Balod,
there is still a need for improved infrastructure, teacher availability, and access to
quality education, especially in tribal and remote areas. For higher education and
professional studies, students must rely on nearby urban centers. Continued efforts
toward upgrading facilities, digital access, and skill-based education will be crucial

for balanced educational development in the district.

HISTORICAL SITES AND ARCHAEOLOGICAL MONUMENTS, PLACES
OF WORSHIP, PUBLIC UTILITIES ETC.

Balod district of Chhattisgarh is rich in cultural heritage and religious architecture,
featuring several ancient temples and archaeological sites. Among the most notable
are the Kapileshwar group of Shiva temples, known for their stone carvings and
traditional temple design, and believed to date back centuries. Other significant
heritage temples include those at Jagannathpur, Khapari (Kukur Dev Temple), and
Dondi Lohara, reflecting the district's long-standing association with Shaivism and

Hindu temple traditions.

5.5.2 The district also hosts several revered places of worship, attracting pilgrims and

tourists alike. The Ganga Maiya Temple at Jhalmala is a prominent shrine dedicated
to Goddess Durga and becomes a hub of activity during Navratri. Similarly, the
Jaleshwar Mahadev Temple, located on the banks of Dasoundi Pond near Balod
town, features a submerged Shiva Linga and is considered spiritually significant.

The Siya Devi Temple, nestled in a forest near Naragaon, combines mythology with
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natural beauty, being linked to the Ramayana era and surrounded by scenic

waterfalls.

5.5.3 In terms of public infrastructure and recreational utilities, the Tandula Dam stands out
as both a vital water resource and a tourist attraction. Constructed in the early 20th
century on the Tandula and Sukha rivers, it supplies drinking water to nearby cities
like Bhilai and Durg while also serving as a popular picnic and nature spot for
locals. Overall, Balod’s mix of heritage temples, religious destinations, and natural

sites offers both cultural depth and community utility.Block is free from any ASI

monuments.
5.6.0 FORESTS, SANCTUARIES, NATIONAL PARK AND WILD LIFE
SANCTUARIES ETC.

5.6.1 The Parsada—Nawapara—Gurur G-4 exploration block is free from any Eco-
Sensitive Zones (ESZ) and Wildlife Sanctuary limits, making it environmentally
permissible for mineral exploration without violating protected ecological
regulations. However, a portion in the southern part of the block falls within
Protected Forest areas, governed by the Durg Forest Circle under the Balod

Forest Division.

Gati hakti = Ministry of Mines

Latitude 207783 Longitude :81.2392

‘ - Forest Area ‘

Block Boundary

Text Figure 5.3 Map showing Forest area in and around Parsada-Nawapara-Gurur

G-4 block

5.7.00 FLORA AND FAUNA WITHIN AND NEARBY

5.7.1  Balod district lies at the confluence of tropical dry and moist deciduous forest
ecoregions, creating a rich natural mosaic of flora and fauna. Forest surveys
highlight dominant tree species—including Sal (Shorea robusta), Teak (Tectona

grandis), Arjun (Terminalia arjuna), Saja (Terminalia tomentosa), Bija, Haldu,
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Mahua, Tendu and other hardwoods frequently found in traditional agroforestry
systems across villages in Dondi and Dondi Lohara blocks (Source:Forest
Clearancekrishikosh.egranth.ac.in). These are complemented by a host of medicinal

and non-timber plants common to Chhattisgarh’s woodlands, such as Neem, Imli,

Mahua, Giloy, Aswagandha, and Aloe Vera (Source :enviscecb.org).

Photo 5.1 Mahua tree, Dauri Fruit and Tendu Tree (Local Names) near Dhanora Village

5.7.2 The district supports a range of wildlife typical of central Indian forests. Mammalian
fauna reportedly include nilgai, sambar, chital, sloth bears, leopards, wild boar,
monkeys, hyenas, jackals, jungle cats, and smaller mammals such as porcupines,
civets, and hares (Source : enviscecb.org). More recently, a pangolin—a rare and
threatened mammal—was rescued in a village in Balod, underscoring the district’s

wildlife significance beyond protected areas

5.7.3 Avian diversity in Balod is promising: eBird records from 2025 include sightings of
Common Myna, Spilopelia doves, Large Grey Cuckoo (Centropus), Oriental
Magpie-Robin (Copsychus), and Pagoda Starling (Sturnia), especially around water
bodies like Tandula, Gondli, and Kharkhara dams (Source : ebird.org).
Conservation initiatives are underway, such as a 2025 CAMPA-sponsored
biodiversity restoration program planting over 1.16 lakh saplings across 171
hectares using scientific methods, as well as efforts to cover open wells in the
Balod forest division to prevent wildlife accidents.Together, these diverse forest
types, agroforestry landscapes, and growing conservation measures offer a robust

basis for biodiversity in Balod.
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WATER BODIES SUCH AS RIVER, STREAM, RESERVOIR, ETC

The Parsada—Nawapara—Gurur G-4 exploration block in Balod district exhibits a
predominantly flat terrain, with a gentle regional slope towards the north and
northeast. Elevations in the block range from 338 meters in the south to 319 meters
in the western and eastern margins. The drainage pattern is dendritic, typical of
uniform lithology and moderate slopes, though no prominent perennial streams
exist within the block itself. Notably, the Mahanadi River—a major regional
watercourse—flows approximately 8 kilometers east of the block and contributes to

the broader hydrological framework of the area.

5.8.2 Hydrologically, the Kharun River is the primary surface water system in the region,

5.83

5.84

flowing from south to north through the Gurur block before merging with the
Shivnath River. It is sustained by tributaries like Ama Nala and Choraha Nala,
which facilitate local watershed drainage, support agriculture, and contribute to

groundwater recharge.

Under the Narwa Vikas Yojana, a major watershed rejuvenation initiative by the

Chhattisgarh government, over 40 sq. km of catchment—including Kharun Nala—
was treated using 406 micro-structures like check dams, contour trenches, and
percolation pits. These interventions have significantly improved soil moisture,
increased water availability, and enhanced agricultural productivity and livestock

sustainability, particularly during dry periods.

Tandula Dam located about 2 km from Balod town, serves as a crucial reservoir.
Tandula Dam is constructed on the Tandula River, which is a tributary of the
Shivnath River (part of the Mahanadi basin) in Chhattisgarh with a catchment area
of 827 sq. km and a storage capacity of 302 million cubic meters, it provides
drinking water to Durg and Bhilai, and supports irrigation and industrial supply.
Other small reservoirs such as Gondli and Kharkhara (in Dondi Lohara block) also
contribute to seasonal irrigation and biodiversity conservation. The Kharkhara
Dam, with its picturesque waterfall and reservoir setting, plays an additional role in

promoting local ecotourism, especially during the monsoon.

5.8.5 Refer to Text Figure 5.2 showing distribution river tributaries/canal in and around the

Parsada-Nawapara-Gurur G-4 block.
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5.9.0 CLIMATIC CONDITIONS

5.9.1 The area has a moderate semi-arid / sub-tropical climate. It experiences a tropical
climate, characterized by three distinct seasons: summer, monsoon, and
winter.(Source:https://www.worldweatheronline.com/Balod-weather-

averages/chhattisgarh/in.aspx).

5.9.2 The climate of Balod district is classified as tropical monsoon type, characterized by
three distinct seasons—summer, monsoon, and winter. The cold season typically
spans from mid-November to the first week of February, lasting about 2.7 months.
During this period, average daytime temperatures remain below 29°C, with
December being the coldest month, witnessing average lows of 15°C and highs

around 26°C.

5.9.3 The hot season occurs between mid-April and mid-June, lasting approximately 2
months, and is marked by intense heat and dry conditions. May is the hottest
month, with average day time highs reaching around 40°C and night time lows

averaging 28°C, often accompanied by hot winds and dry spells.

5.9.4 The monsoon season arrives by late June, bringing the bulk of the district’s average
annual rainfall of about 1090 mm, primarily concentrated in July and August. This
seasonal rainfall is crucial for recharging groundwater, sustaining agriculture, and

supporting the natural vegetation in the region.

5.9.5 Overall, Balod’s climatic conditions are typical of central India, with moderate
winters, scorching summers, and a rain-fed agricultural dependency during the
monsoon. The variability in rainfall and temperature also influences land use

patterns, cropping cycles, and water resource management across the district.
5.10.0 OTHER PHYSIOGRAPHIC, SOCIAL AND ENVIRONMENTAL FACTOR

5.10.1 Various physiographic, social, and environmental factors play a significant role in

shaping the region. Here are some of the key factors in each of these categories:
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5.10.2 Physiographic Factors:

1. Topography: Balod district lies predominantly within the Central Chhattisgarh
Plain, a gently undulating terrain formed over Proterozoic sedimentary rock, with
an average elevation of 324 m above sea level. The land features structural plains

and occasional floodplains along river courses.

2. Soil: Typical soils include Entisols, Alfisols, Inceptisols, and Vertisols, with
Alluvium saturating about 3-5 % of the total area, particularly near major rivers.
This geological and soil mosaic provides relatively fertile conditions and

moderate agricultural productivity

3. Rivers and Water Bodies: From a physiographic and hydrological standpoint, the
district is drained by tributaries of the Mahanadi River, particularly the Tandula
River, which is impounded by the Tandula Dam near Balod town. Additional
sources of irrigation include the Kharkhara and Gondli dams, while smaller water
retention structures under the Narwa Vikas Yojana have significantly enhanced

water availability for agriculture in blocks like Gurur and Gunderdehi.

4. Forests and Natural Resources: Environmentally, Balod supports mixed dry
deciduous forests, albeit with relatively modest forest cover compared to districts
in Bastar. Dominant species include Sal (Shorea robusta) as part of the state’s
emblem, along with Teak, Mahua, and Terminalia species. These forests are
important habitats for wildlife, but density is lower than in core forest districts of

Chhattisgarh
5.11.0 Social Factors:

1. Demographics: The district has a diverse population comprising various ethnic
groups, including indigenous communities. The demographic composition affects
cultural practices, languages spoken, and social dynamics. Socially, Balod is a
predominantly rural district, with over 87% of its population residing in village
areas. Scheduled Tribes (31%) and Scheduled Castes (8%) contribute significantly
to the demographic mix, and tribal cultural practices, languages, and festivals

strongly influence community life across both tribal and non-tribal populations.
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2. Education: Access to quality education is a critical social factor. The literacy rate

and educational infrastructure in Balod impact the overall development of the
region.Balod district has a fairly robust educational infrastructure with over 1,650
schools serving nearly 1.86 lakh students, primarily through government
institutions. Primary and secondary schooling is widespread, and literacy rates are
relatively high—about 81.95% overall, with male literacy at 90.5% and female
literacy at 73.6%. Initiatives like the Swami Atmanand English Medium Schools
(SAGES) have expanded access to quality English-medium education, especially
benefiting rural and tribal populations. However, some rural schools still face
challenges such as limited digital infrastructure and uneven teacher distribution,
which the Chhattisgarh government is addressing through a large-scale
recruitment and rationalization drive. At the higher education level, the district
hosts several general degree colleges affiliated with Hemchand Yadav
Vishwavidyalaya, offering undergraduate courses in arts, science, and commerce.
Vocational training institutes like the Bharat Institute of Nursing add to the
district's educational options, though there remains a lack of in-district
professional institutions for engineering, medicine, or management. Students often
migrate to urban centers like Durg and Raipur for advanced studies. District
Mineral Foundation (DMF) funds and state programs are also being leveraged to
improve infrastructure and promote educational inclusion among Scheduled
Tribes and Scheduled Castes, which form a significant portion of the local

population.

. Healthcare: Healthcare facilities and access to healthcare services play a crucial
role in the well-being of the population. Availability of hospitals and healthcare
professionals is an important social consideration. Balod district has a structured
public healthcare system comprising a District Hospital, Community Health
Centres (CHCs), Primary Health Centres (PHCs), and Sub Centres, many of which
are empanelled under the Ayushman Bharat scheme offering cashless treatment.
Despite this infrastructure, challenges such as shortages of medical specialists and
uneven service delivery in rural areas persist. Mobile medical units under the
Mukhyamantri Haat Bazaar Clinic Programme have improved outreach in remote
and tribal regions. The district has demonstrated effective emergency responses,

such as during bird flu and diarrheal outbreaks, but continues to face public health
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issues related to water quality, sanitation, and equitable access for vulnerable

populations.

. Cultural Diversity: Balod is known for its rich cultural heritage, with various
festivals, traditions, and art forms that reflects the diversity of its residents. Balod
district showcases rich cultural diversity, deeply rooted in Chhattisgarh’s tribal
and folk traditions. The region is home to various tribal communities like Gond
and Halba, who contribute to a vibrant cultural landscape through their distinct
languages, customs, festivals, and crafts. Local celebrations such as Hareli, Pola,
and Matar attract widespread participation and are marked by folk dances like
Panthi and Raut Nacha. Traditional art forms, music, and cuisine reflect a
harmonious blend of tribal heritage and rural agrarian life. Despite modern
influences, Balod continues to preserve its indigenous identity, with cultural
programs and state-sponsored initiatives promoting local traditions and inter-

community cohesion.

5. Livelihood:

a) Livelihood in Balod district is deeply rooted in agriculture-based subsistence
farming, which continues to sustain the majority of rural families. Traditional
agroforestry systems—such as agrisilviculture, homestead mixed cropping,
agri-horti-silvipasture, and silvipasture—contribute additional income, though
often less than 5% of annual earnings. In blocks like Dondi and
Dondi Lohara, agriculture provides between 65-97% of household income,
and average annual income ranges from 80,000 to 2.5 lakh per household.
Cultivated crops typically include rice, wheat, chickpeas, sugarcane, and
lentils, often grown under rainfed conditions on small landholdings (mostly
under 2 hectares), which defines an agrarian livelihood closely tied to the

monsoon cycle BalodKrishikoshJPDS.

b) Complementary livelihoods are shaped by animal husbandry and cheaper to
adopt forest-based resources. Livestock—such as poultry, goats, cattle,
buffaloes, and pigs—serves as a buffer income source against crop failures,
and acts as draught power or manure providers. Non-timber forest products
(NTFPs) supplement household earnings, especially in tribal blocks, albeit

modestly. Around 80% of rural households engage in some form of livestock
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d)

rearing, as agriculture alone often yields low returns. State schemes and new
interventions aim to strengthen livestock productivity through better

veterinary support and breed improvement.

The district’s prosperity is further shaped by mineral wealth, particularly iron
ore deposits mined at Dalli Rajhara, which feed the Bhilai Steel Plant. Mining
provides alternative livelihood opportunities to tribal and non-farming
communities through wage labor, although most of the economic benefits
flow outwards due to external company ownership and limited local value
addition https://mpcg.ndtv.in/Reddit. Meanwhile, government initiatives like
PM-Kisan Samman Nidhi and District Project Livelihood College training
programs offer financial support and vocational training to enhance farm
incomes, diversify skills, and build resilience among rural households Sakshi

PostBalod.

Overall, the livelihood tapestry in Balod reflects a dual economy: rainfed
agriculture backed by agroforestry and livestock, and mining-based wage
employment, intertwined with modern social protection instruments and skill

development schemes to stabilize incomes and reduce rural poverty.

5.12.0 Environmental Factors:

1. Biodiversity: The district's diverse ecosystem supports a variety of flora and fauna.

Conservation efforts are essential to protect the region's biodiversity.

2. Agriculture: Agriculture is a major source of livelihood in Balod. Environmental

factors such as rainfall, soil quality, and irrigation infrastructure influence the crop

production.

3. Environmental Conservation: Issues like deforestation, soil erosion, and water

pollution are environmental challenges that need attention to ensure sustainable

development.

4. Climate: The district's climate, influenced by its geographical location, impacts

agricultural practices, water resources, and the overall environment. Climate change

concerns also need to be addressed.
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5. Pollution: As industrialization and urbanization increase, issues related to air and

water pollution may arise, affecting the health and well-being of the population.

6. Water Resources: Managing water resources is crucial for agriculture, drinking water
supply, and overall sustainability. Reservoirs, Rivers and other Groundwater

Resources in the region are essential for water management.

5.13.0 These factors interact in complex ways to shape the physiographic, social, and
environmental landscape of region. Sustainable development and improving the
quality of life in the district require a comprehensive understanding of these factors

and their interplay.
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CHAPTER-6

INFRASTRUCTURE AND ENVIRONMENT

6.1.0 LOCAL INFRASTRUCTURE, HOST POPULATION, HISTORICAL SITES,
FORESTS, SANCTUARIES, NATIONAL PARK AND ENVIRONMENTAL
SETTING OF THE AREA.

6.1.1 Parsada-Nawapara-Gurur G-4 stage block lies in the vicinity of Parsada, Belmand,
Karahibhadar, Chichbor, Chirchori, Karkabhat, Khairwahi, Nawapara, Mujgahan,
Dhobanpur, Dhanora, Gurur, Thekwadih, Chitod etc villages in Gurur and Balod
tehsil of Balod district in State of Chhattisgarh. There are no any major or minor
mining leases present inside and outside of the block. Block is free from ESZ and
Wildlife Sanctuary area. Southern part of the block partially falls in Forest area
(Protected Forest, Durg Circle, Balod Division Forest).Block is free from any ASI

monuments.
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Text Figure 6.1 Map showing villages in and around Parsada-Nawapara-Gurur G-4
block

6.1.2 In Balod, educational infrastructure includes one general college, a government
training center, and a health-care-associated polytechnic. The district as a whole,
encompassing Balod and Gurur Tehsil, hosts several institutions—including
Government Shri Ghanshyam Singh Gupt College, Government Engineering and
Polytechnic colleges, and the established Government Shaheed Kaushal Yadav
College. Schools in Gurur and surrounding blocks offer considerable coverage with
numerous government schools along with several private and English-medium

schools, improving reach of secondary education in rural cluster.
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6.1.3

Balod town maintains a strong network of nationalized and private banks (Axis
Bank, Bank of Baroda, HDFC, among others), ensuring robust access to financial
services in and around Balod town — encompassing both urban and peri-urban
populations. Gurur Tehsil relies on these branches for banking needs, with scope
remaining to bring in agent-based or micro-banking units to remote villages for

inclusion.

Tandula Dam, completed in 1921/23, lies approximately 2—5 km from Balod. Beyond
its vital role supplying drinking and industrial water (e.g., Bhilai Steel Plant), the
dam’s slowly rippling reservoir environs and nearby tourist resort (managed by state
tourism) are favored by locals and visitors.Other scenic reservoirs—Gondli Dam and

Matiyamoti Dam—within 5—10 km of Balod offer tranquil settings.

While the district does not yet have a formal museum or heritage interpretive centre,
many historic and geological sites (temples, rock-art caves, megaliths, dams) are
used informally as living museums. Local civic spaces such as parks are minimal,
most recreational green zones occur organically around water bodies (Tandula, Siya

Devi reservoir) rather than purpose-built urban parks.

6.1.4  The details of host population, historical sites, forests and environmental setting of

the area has been described in Chapter-5 (Physiography and Environment).
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CHAPTER-7

GEOLOGY OF THE AREA

7.1.0 REGIONAL GEOLOGY

7.1.1 Regionally, the present exploration block falls in the southern part of Chhattisgarh
basin and lithostratigraphically forms part of Raipur Group and Chandarpur Group
of Chhattisgarh Supergroup belonging to Meso-Neo proterozoic age. The
Chhattisgarh Basin is a major sedimentary basin located in central India.
Geologically significant, it preserves an extensive record of Proterozoic
sedimentation and is notable for hosting economically viable minerals, including

glauconite, which has recently garnered attention due to its classification as a critical

mineral.
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A generalized geological map of the Chhattisgarh Basin showing various lithalogical units of the Chhattisgarh
Supergroup, modified after Mukherjee et al. (2014) and Saha and Patranabis-Deb (2014).

Text Figure 7.1 A generalized Geological Map of the Chhattisgarh Basin showing various
lithological units of the Chhattisgarh Supergroup, modified after Mukherjee et. al. (2014) and
Saha and Patranabis Deb (2014)

7.1.2 The basin is crescent-shaped, covering approximately 33,000 square kilometers
across several districts—namely Raipur, Durg, Balod, Rajnandgaon, Bilaspur, and

Raigarh in Chhattisgarh, with extensions into parts of Odisha and Maharashtra. Its
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7.1.3

7.1.4

7.1.5

7.1.6

7.1.7

7.1.8

spatial extent and stratigraphic integrity make it a key target for both academic
research and mineral exploration.

The Chhattisgarh Basin is categorized as an intracratonic basin, which means it
developed within the stable interior of a continental crust. It exhibits minimal
deformation and low-grade metamorphism, making it an ideal repository for

preserved sedimentary sequences.

Tectonically, the basin lies over a Precambrian basement. The Bastar Craton forms
its southern floor and is composed of Archaean to Lower Proterozoic granite-gneiss,
greenstone belts, and supracrustal rocks. In contrast, the northern margin interfaces
with the Satpura Mobile Belt, comprising high-grade metamorphics of the Bilaspur-
Raigarh-Sarguja group.

The basin is bounded by significant geological formations and lineaments. On the
western side, it is constrained by the Dongargarh Supergroup volcanics, exhibiting
faulted margins. The Mahanadi Lineament defines the northeast boundary, while the
Eastern Ghats Mobile Belt (EGMB) borders it to the southeast. These structural

features played a crucial role in basin subsidence and sediment accumulation.

Stratigraphically, the Chhattisgarh Basin is divided into two primary groups: the
Chandarpur Group (older) and the Raipur Group (younger). These groups
encompass various formations that represent distinct depositional environments,

ranging from fluvial to shallow marine.

The Chandarpur Group, found at the base of the basin’s sedimentary sequence,
consists primarily of sandstones, ferruginous beds, and glauconitic sandstones. It
records the initial transgressive marine phase and includes formations like Lohardih,
Kansapathar, and Chaporadih. These formations are significant for both their

stratigraphic and mineral potential.

Overlying the Chandarpur Group is the Raipur Group, composed predominantly of
stromatolitic limestones and dolostones. Formations such as Charmuria and
Gunderdehi suggest a stable, shallow marine platform environment. These
carbonates provide insights into Proterozoic biogenic activity and basin-wide

transgression events.
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7.1.9

7.1.10

7.1.11

7.1.12

7.1.13

7.1.14

In a typical exploration block within Balod or Gurur tehsils, distinct litho-units of the
Chhattisgarh Supergroup can be traced spatially. These include Charmuria cherty
limestone in the north, Kansapathar glauconitic sandstone in the east, Lohardih
ferruginous sandstone in the center, and exposures of Dongargarh Granite in the

south.

The Kansapathar Formation of the Chandarpur Group hosts glauconitic sandstone
and is of immense geological and economic interest. Glauconite here appears as
fine-grained, greenish, friable sandstone enriched with glauconite pellets, indicative

of deposition in a marine shelf environment.

The glauconitic sandstones represent sedimentation under slow sedimentation rates,
low oxygen conditions, and transgressive marine settings, where chemical conditions
favored the authigenesis of glauconite minerals. These conditions prevailed during

the Meso-Neoproterozoic and align with the glauconite-forming periods.

Glauconite is rich in potassium (K20), often ranging from 6% to 10% in
Chhattisgarh samples. This makes it a potential alternative source of potash, which is
crucial for fertilizers. India's current reliance on imports for potash makes glauconite
a mineral of strategic importance.Due to its potassium content and applicability in
green technologies (like CO: capture and slow-release fertilizers), glauconite has
been designated as a critical and strategic mineral by the Government of India. Its
extraction could help reduce dependence on imported resources and support

sustainable agriculture.

Exploration studies by MECL and GSI have confirmed glauconite presence in Balod
and Gurur tehsils, particularly in the eastern sectors where Kansapathar Formation is
well exposed. These findings have encouraged state-level initiatives to auction
glauconite blocks under critical mineral exploration. The Lohardih Formation,
comprising ferruginous sandstone, lies centrally in the block and may host iron
enrichment. To the north, the Charmuria Formation consists of cherty limestones and
represents a more stable carbonate platform. These units provide stratigraphic

markers and context for glauconite distribution.

The Dongargarh Granite, exposed in the southwestern and southeastern parts of the

region, represents the basement complex. These coarse pink granites form the
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structural and chronological floor over which the Chhattisgarh sediments were

deposited. Their uplift and erosion also influenced sediment supply.

7.1.15 Regional geology map (Plate-II and Text Figure 7.2) show distinct zoning of
lithologies and structural patterns. The overall dip of formations is gentle, and the

region is marked by lineaments, fracture zones, and minor faulting.

7.1.16 Regional stratigraphic succession of the litho-units after Das et. al (1992), GSI is
illustrated in the Table 7.1

Table 7.1
Regional Stratigraphic sequence of Litho units (After Das et. al, 1992, GSI)
Age Super Group Formation Lithology
Group
Late Proterozoic | Dongargarh Dongargarh Granite
Raipur Charmuria | Purple limestone
(phosphatic), Dark grey
bedded limestone with
Meso shale intercalations,
Proterozoic — | Chhattisgarh cherty limestone.
Neo Proterozoic | | @ mmemmemmemem—eee Gradational contact------------------
Kansapathar | Glauconitic Sandstone
Chandarpur Chaporadih | Shale / Quartz arenite
Lohardih Ferruginous Sandstone
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Text Figure 7.2: Regional Geology map showing the Parsada-Nawapara-Gurur (G-4 stage) block
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7.2.0

7.2.1

7.2.2

7.2.3

7.2.4

REGIONAL STRUCTURE

The Chandarpur Group of the Chhattisgarh Basin exhibits a predominantly stable
and gently deformed structural setting, which plays a crucial role in the deposition
and preservation of glauconitic sandstone, particularly in the Kansapathar Formation.
The Chhattisgarh Basin, being an intracratonic sag basin, experienced limited
tectonism during sedimentation. This relative tectonic stability allowed for the
accumulation of glauconite—a green, iron-rich, authigenic mineral—under marine
conditions with slow sedimentation and low oxygen levels. The Kansapathar
Formation lies conformably over the ferruginous sandstone of the Lohardih
Formation and underlies finer siliciclastic sediments of the Gunderdehi Formation,

forming a continuous stratigraphic sequence with little structural disruption.

Structurally, the Chandarpur Group is characterized by gentle dips (3°-10°), with
broad open folds and shallow synclines and anticlines developed over the basement
topography. The glauconitic sandstone horizons are largely undeformed and
maintain good lateral continuity across the basin. However, local thickness
variations within the Kansapathar Formation suggest minor structural influences
such as differential subsidence, basement undulations, and syn-sedimentary faulting,
which may have created localized accommodation space for glauconite-bearing
sediments. The central and eastern parts of districts like Balod and Durg host better-
developed glauconitic sequences, likely reflecting structural lows or depositional

troughs.

The regional structure also includes a few normal faults and fractures, often aligned
along NE-SW and NW-SE directions, which may represent minor tectonic
reactivation post-deposition. These features generally do not disrupt the glauconitic
unit but may have contributed to post-depositional fluid movement, influencing the
diagenesis and iron content of the sandstone. In some zones, joints and fractures
have facilitated lateritization and surface weathering, potentially altering the

glauconite mineralogy.

In conclusion, the regional structure of the Chandarpur Group—marked by broad,
gentle folds and minimal faulting—has preserved the glauconitic sandstone in

relatively pristine condition. The basin’s tectonic quiescence, combined with
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favorable depositional environments, made it ideal for glauconite formation.
Understanding these structural features is essential not only for geological mapping

but also for mineral exploration and resource assessment of this strategic mineral.
REGIONAL MINERALIZATION

The Chandarpur Group of the Chhattisgarh Basin hosts notable occurrences of
glauconitic sandstone, particularly within the Kansapathar Formation, which is
emerging as a key target for strategic mineral exploration in India. Regional
mineralization within this unit is characterized primarily by the presence of
glauconite, an iron-potassium silicate mineral of sedimentary origin. Glauconite
forms under specific geochemical and sedimentary conditions, and its occurrence in
the Chandarpur Group signifies significant paleoenvironmental and mineral

potential.
Nature of Mineralization

The glauconitic mineralization in the Chandarpur Group is stratabound and conforms

to the sedimentary bedding within the Kansapathar Formation. The glauconite occurs

as:

> Greenish, friable to compact sandstone beds,

> Pellets and coatings over detrital grains,

> Dispersed fine particles and lenses within sandstone and siltstone layers.

The mineralization is typically confined to the lower to middle sections of the
Kansapathar Formation, where the conditions were most favorable for glauconite
formation: low sedimentation rate, shallow marine reducing environment, and slow
burial. The concentration of glauconite varies across different parts of the basin,

influenced by facies variation, sedimentary energy, and basement topography.
Regional Distribution

Significant glauconitic sandstone horizons have been identified in the Balod, Durg,
and Rajnandgaon districts of Chhattisgarh. These areas correspond to structurally
controlled basinal lows or synclinal zones, where relatively thick sediment packages
were deposited during the Proterozoic. The Balod-Gunderdehi region, in particular,

exhibits thick sequences of glauconitic-bearing sandstone, with concentrations often
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exceeding 10-20% glauconite in some zones, as per exploration reports.These
occurrences are continuous over several kilometers, showing promising potential for
bulk mining. Regional exploration efforts, including geological mapping, trenching,
and drilling, have confirmed the lateral persistence and uniformity of glauconitic

mineralization.
Mineralogical and Chemical Features

Glauconite in the Chandarpur Group is green to dark green in color and commonly

shows:

> Botryoidal or pellet-shaped textures,

> Association with quartz, feldspar, and mica,

> Enrichment in Fe (iron), K (potassium), Al (aluminum) and trace elements

like REEs (rare earth elements) in some zones.

The chemical composition of glauconite renders it valuable for multiple applications:

> As a potassium-bearing fertilizer,
> As a natural pigment and industrial filler,
> As a source of critical minerals such as potash and iron.

Genesis and Paleo-environmental Significance

The mineralization of glauconite within the Chandarpur Group points to deposition
in a shallow marine, low-energy shelf environment, where reducing conditions,
organic-rich sediments, and microbial activity promoted glauconite authigenesis.
These factors are typically found in transgressive systems tracts, where marine
transgression leads to condensation and reduced clastic influx—ideal for glauconite
formation.The glauconite beds also serve as paleoenvironmental markers, indicating
marine incursions, eustatic sea-level changes, and sediment starvation—all critical
parameters for understanding basin evolution and guiding further mineral

exploration.

Economic and Strategic Importance

Given India’s thrust on critical and strategic mineral development, glauconite-
bearing rocks of the Chandarpur Group are receiving renewed attention. The mineral

is being considered a domestic substitute for potash imports, which are otherwise
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heavily dependent on foreign sources. Moreover, with the growing global interest in
green fertilizers and eco-friendly mineral products, glauconite holds significant
promise.The regional mineralization in the Kansapathar Formation positions
Chhattisgarh as a future hub for glauconite-based mineral industries, especially in

the Balod-Gurur-Gunderdehi belt.
BLOCK GEOLOGY

Parsada-Nawapara-Gurur G-4 block lies within the southern sector of the
Chhattisgarh Basin, hosting Meso- to Neoproterozoic litho-units belonging to the
Chandarpur Group of the Chhattisgarh Supergroup. This sequence comprises
predominantly siliciclastic sedimentary rocks and records significant transitions in
depositional settings, from fluvial to marine environments. The two prominent
formations occurring in the area are the Kansapathar Formation (younger) and the
Lohardih Formation (older), representing distinct geological episodes and

sedimentary processes within the basin.

The Kansapathar Formation, being the uppermost unit of the Chandarpur Group,
displays classic features of a transgressive-regressive sequence. The lower part of
this formation consists of fining-upward strata, suggesting a marine transgression
over an older fluvial plain, while the upper part shows a coarsening-upward pattern,
indicative of prograding shallow marine to coastal settings. Lithologically, the
Kansapathar Formation is dominated by well-sorted, medium- to coarse-grained
quartz arenite, signifying high-energy depositional conditions. One of the most
economically significant aspects of this formation is the presence of glauconite,

often occurring in variable concentrations throughout the sandstone beds.

The glauconitic sandstones of the Kansapathar Formation represent strategic
mineralization within the explored block. Glauconite typically forms under marine,
low-energy, anoxic conditions, which correspond to the transgressive phase observed
in the Kansapathar sequence. The presence of glauconite is critical not just for its use
as a potash alternative in fertilizers but also due to the complexity of extracting
it.The glauconite occurs in pellet form and as coatings on detrital grains, with
thickness and concentration varying across facies belts. These glauconitic horizons

are being explored actively for their economic and strategic value.
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The Lohardih Formation, underlying the Kansapathar Formation, marks the basal
unit of the Chandarpur Group and represents the earliest stage of siliciclastic
deposition in the Chhattisgarh Supergroup. This formation is predominantly
composed of ferruginous sandstone, which is feldspathic and medium- to coarse-
grained, and often includes shale partings and polymictic conglomerates at the base.
The conglomerates signify high-energy depositional episodes—possibly from
braided fluvial systems and alluvial fans—that reflect the tectonic rejuvenation and

erosion of the surrounding Archaean-Proterozoic basement.

The depositional regime of the Lohardih Formation suggests a transition from
continental to shallow marine conditions. The lower conglomeratic facies indicate
proximal alluvial fan settings, possibly developed adjacent to active basement highs
or uplifted blocks. This is followed by a more mature marine transgression, resulting
in the development of wave- and tide-influenced shoal-bar systems. These bars
likely reworked earlier fluvial sediments, forming hybrid arenites enriched in iron
oxides, which give the rocks their characteristic ferruginous hue. This vertical facies

transition captures a significant part of the early basin evolution.

Shale has not been observed on the surface within the block area, but inaviably
found in the boreholes as intercalation with sandstone, sandwiched between the

Kansapathar sandstone below and other overlying units

The conglomerate of the Lohardih Formation in the block, marks the basal unit of
the Chandarpur Group, comprising poorly sorted, matrix-supported clasts deposited
in a high-energy alluvial fan to fan-delta setting. It rests unconformably over the
Archean basement and signifies the onset of sedimentation in the Chhattisgarh

Basin.
Apart from these, laterites also observed in the area at places.

The topography of the area is subdued and bears almost flat topgrpahy and the
general strike ENE-WSW to E-W with sub horizontal dipping (2-5") towards NNW
direction.The tentative srtratigraphic sequence of litho units exposed in the block

area (After GSI) is given in Table 7.2.
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Table 7.2

Stratigraphic sequence of the Parsada-Nawapara-Gurur G4 Block (After Das et.
al, 1992, GSI)

Age Super Group Formation Lithology
Group
Laterite
Kansapathar | Glauconitic Sandstone
Pro tlg(e)i(c))ic _ | Chhattisgarh Chandarpur | Chaporadih | Shale / Quartz arenite
Neo Proterozoic Ferruginous Sandstone
Lohardih /Sandstone

Subarkose with basal
conglomerate

7.4.10 The block geology map is represented on 1:12,500 scale as Plate-III and as Text

figure. - 7.3.
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Text Figure 7.3: Block Geology Map of Parsada-Nawapara-Gurur (G-4) Block for Glauconitic Sandstone, Distt.- Balod, Chhattisgarh
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7.5.0 DESCRIPTION OF ROCK TYPES

Various lithounits exposed in the Parsada-Nawapara-Gurur (G-4 stage) block are

described as follows-
7.5.1 Laterite:

7.5.1.1 Laterite capping, ranging in thickness from approximately 1.2m to 3m, is
extensively developed over the outcrop in the southern part of the block, around
Karkabhat, village and ajoining area. The laterite comprises hematite, goethite, and
clays of varying colors. In several locations, lateritic murrum soils exhibit
concentric, celloform banding, indicative of advanced lateritization processes.

Additionally, well-rounded iron-rich pebbles are exposed intermittently, further

confirming the ferruginous nature of the capping.(Photo 7.1 and 7.2).

Laterite-— ==&

('(

Photo 7.1 Photograph showing laterite capping over Sandstone near arkabheit village
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Laterite capping over -
dstone Near Bharda village:

Photo 7.2 Photograph showing Laterite capping over Sandstone near Bharda village

7.5.2 Glauconitic Sandsone:

7.5.2.1 The glauconitic sandstone in Balod District is predominantly medium-to fine-
grained, becoming coarser in places, and exhibits a greenish to olive-grey coloration
due to the presence of glauconite, a potassium-iron silicate mineral indicative of a
marine depositional environment. The unit occurs as massive to distinctly ub-
horizontally bedded sandstone with moderate dip towards NNW, conformably and

gradationally overlying the underlying white subarkosic sandstone.

7.5.2.2 The sandstone is moderately cemented and displays prominent sedimentary
structures such as cross-bedding, ripple marks, and fine laminations of alternating
ferruginous and non-ferruginous bands, typically 2—4 mm thick. These features

collectively suggest deposition in a shallow marine to intertidal setting.

7.5.2.3 The glauconitic sandstone is well exposed from the eastern to western parts of the
block, with notable occurrences near Kuliya, Kaneri, Nawagaon, Dhobanpur, Gurur,

Dhanora, Karkabhat, and Karahibhadar villages.
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Photo 7.3 Glauconitic sandstone near Nawagaon
village

Photo 7.4 BH core (MPN-02) of glauconitic
sandstone, Depth 10.0-10.10m, K,0-5.86%

Photo 7.5 Glauconitic sandstone near Karkabhat
village

Photo 7.6 Flow bending in Glauconitic sandstone
near Kuliya village
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MECL

Bottom
Rippled
Glauconitic
Layer

Photo 7.7 Glauconitic sandstone showing current ripples trending 105°/5° with
wavelength 1m and amplitude 10cm(@ Dhobanpuri Village(536627.66432N
2287995.6862E )

7.5.2.4 One of the specimen for petrography study is found to be thinly laminated fine
grained rock showing granular texture. Quartz occurs as fine subrounded to
subangular grains showing compact contacts. Grains are well sorted and tightly
packed. Glauconite occurs as fine subrounded pellets/ patches in dissemination.
Ferruginous matter/ opaques are present as very fine aggregates, anhedral patches
and fillings. Feldspar occurs as fine subangular to subrounded grains, mostly
microcline in nature. Lithic fragments are also noted in areas. Sericite/ muscovite
occur as very fine disseminated flakes. Tourmaline is seen present as very fine

prismatic grains in accessories.(Pmg 7.1)
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Glauconite

Pmg 7.1 Photomicrograph showing presence of fine to medium subrounded pellets/
patches of glauconite in dissemination within quartz arenite as seen under plane
polarized light.

Specimen No. : MPNG/P3 Magnification :100X

7.5.2.5 Another specimen for petrography study is found to be a fine to medium grained
rock showing granular texture.Quartz occurs as fine to medium subrounded grains
showing well sorting and tight packing. Glauconite occurs as fine to medium
subrounded pellets/ patches in dissemination. Ferruginous matter/ opaques occur as
very fine aggregates and fillings along intergranular spaces of quartz. Opaques are
also seen present as medium to fine anhedral patches in pockets.Lithic fragments are
present as fine to medium subrounded grains comprising very fine quartz aggregates.

Tourmaline is noted as very fine prismatic grains in accessories.
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Pmg 7.2 Photomicrograph showing presence of fine to medium subrounded pellets
within quartz areniteas seen under crossed nicols.
Specimen No. : MPNG/P6 Magnification :100X

7.5.2.6 An Another specimen for petrography study is found to be a fine to medium grained
rock showing granular texture.The specimen is mostly composed of quartz,
occurring as fine to medium subrounded grains showing compact contacts.
Glauconite is present as fine to medium subrounded grains. Ferruginous matter/
opaques occur as very fine aggregates and fillings along intergranular spaces of
quartz. Opaques are also seen present as fine to very fine anhedral grains and specks.
Lithic fragments are present as fine subrounded grains, mostly quartzitic in nature.
Tourmaline is noted as fine subrounded grains in accessories. Calcite occurs as very

fine fillings in accessories.

55




Pmg 7.3 Photomicrograph showing presence of fine subrounded glauconite grains
within quartz arenite as seen under crossed nicols.

Specimen No. : MPNG/P9

7.5.3

Ferruginous Sandstone:

7.5.3.1 In the Parsada—Nawapa—Gurur area of Balod District, the ferruginous sandstone

occurs as medium- to coarse-grained, moderately to well-sorted reddish-brown to
purple-coloured beds, the hue imparted by pervasive iron-oxide (hematite/goethite)
cement and grain coatings. It is dominantly composed of sub-rounded quartz with
minor feldspar, rare glauconite, and locally abundant micaceous minerals
concentrated along intrastratal surfaces. Bedding styles range from massive to well-
developed planar stratification, with low-angle planar and trough cross-stratification,
ripple marks, and occasional ferruginous pisolitic concentrations. Iron oxides occur
as both pore-filling and lamina-bound cement, with weathering altering hematite to

limonite, producing softer crumbly surfaces.

7.5.3.2 The facies comprises medium- to fine-grained, very well-sorted quartzose sandstone

that occurs as laterally persistent tabular beds, 40—90 cm thick, with laminae 1-2 mm
thick. Planar bedding is dominant, but cross-bedding is also present, particularly in
the western and eastern parts of the block around Jagtara, Nawagaon, Parsada and
Purur villages. In hand specimen, beds often display a thin, coarser-grained layer

above the medium- to fine-grained strata, and occasional ripples.
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7.5.3.3 Field evidence suggests deposition in a shallow marine to marginal-marine setting
under oxidizing conditions, with episodic higher-energy events producing the coarse
interbeds and ripple structures. The lateral persistence of tabular beds, high sorting,
and well-developed planar stratification indicate sustained tractional currents,
possibly in a shoreface or tidal flat environment. Early diagenetic precipitation of

iron oxides imparted the ferruginous character, while later surficial weathering

enhanced limonite staining.

Photo 7.9. Photograph showing contact between feebly glauconitic sandstone and
ferruginous sandstone near Kuliya village
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Photo .7-..10 Photograph shownlng iron nodules in the ferruginous sandstone near
Karkabhat village

Lateritic Top capping

Bottom Block
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Photo 7.11. Photograph showing open folds(Hindge Line-190°/10°) of sandstone layer with
lateritic capping near Dhanora Village (538091.5309N 2287705.64E ) sandtone bottom-
90cm , Middle Soil- 40cm and top lateritic cover( 1-1.5m)
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ng structure in ferlrugmos sandstone at
Karkabhat village (533018.0592N 2286935.7675E )

7.5.4 Shale:

7.5.4.1 In the Parsada—Nawapa—Gurur block, shale were not observed on surface but
invariably recorded in boreholes. It occurs as thinly laminated to fissile, dark grey to
black, locally greenish-grey intervals, oftenly interbedded with medium to fine
grained sandstone. The lithology is dominated by compacted clay minerals with silt-
sized quartz and scattered mica flakes, giving a slight micaceous lustre on fresh
surfaces. Core samples show well-developed bedding planes with thin laminations.
On weathered surfaces, the shale turns yellowish-brown to olive-grey, with iron
staining along fractures. Most of the shales encountered in boreholes are showing

good concentration of glauconites.(Photo 7.13)

Photo 7.13 BH core of Glauconitic bearing shale in BH No.MPN-02, Depth 24.15-24.25m,
K,0-7.15%

59




7.5.4.2 The specimen for petrography study is found to be dark grey coloured very fine
grained massive glauconite bearing shale. Under microscope,, Quartz and feldspar
are present as very fine silt sized clasts, where feldspar is seen altering to sericite/
clay minerals. Sericite/ clay mineralsoccur as cloudy patches comprising very fine
flaky aggregates and mostly seen developing after feldspar alterations. Biotite and
muscovite are present as very fine disseminated flakes showing parallel alignment.
Carbonates are present as fine subrounded, lensoidal and elongated clasts.
Glauconite occurs as fine subrounded grains in pockets. Opaques are noted as very

fine specks in dissemination and also occur as fine fillings and patches.
7.5.5 Sandstone/ Grey Sandstone

7.5.4.1 These are non-ferrous, non-glauconitic sandstones, the most dominant lithology in
the present exploration block. The facies is represented by mature, medium to coarse-
grained quartzose sandstone that occurs as extensive sheets in Lohardih Formation. The
beds are about 10-20 cm thick, laterally persistent and tabular with planar bounding
surfaces. They often amalgamate to form up to 2m-4m thick units. Successive beds,
when not amalgamated, are separated by thin concentrates of micaceous minerals. The
beds consist of ~ Smm thick planar strata, characterized by high grain-size sorting. Most
of the beds exhibit multiple lamina-sets, generally between 4 and 10 cm in thickness,
with slightly discordant, very low angle planar erosional surfaces between them. The
majority of the lamina-sets are gently inclined between 2mm and 4mm towards the basal
contact, though a few sets are inclined in the opposite direction. Strong segregation of
grains according to size, with a clear cut limit at coarse sand, within the lamina-sets is
the hallmark of this facies. Oval shaped cavities are formed in the grey sandstones due to

water action and eventually replaced by semi-consolidated quartz rocks.
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Photo 7.14 Longitudinal bars in grey sandstone trending 235°N & regional dip is 5°
towards 255°N near Dhobanpuri Village (534022.26982N 2288382.0102E)

ear Karah ibhadar Health Centre

Photo 7.15 Massive sandstone exposure near Karahibhadar village
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7.5.5 Conglomerate

7.5.5.1 Conglomerates occur as coarse-grained, clast-supported units within the Lohardih

Formation, typically forming lenticular bodies have been observed at places
Conglomerates has been reported in the west of Bheja village as confirmed by the
petrography analysis of thesample number MPNG/P-07. It consist of sub-rounded
pebbles and cobbles of quartz, chert, and occasional ferruginous clasts, set in a
medium- to coarse-grained sandy matrix. Clasts are generally in the range from 2 to

3 cm in size.

7.5.5.2 Under microscope, Quartz occurs as granule to coarse sand sized well rounded

7.6.0
7.6.1

7.6.2

grains. Grains are moderately sorted and tightly packed. Minor recrystallization in
noted in areas. Lithic fragments are noted as well rounded grains, mostly cherty and
quartzitic in nature. Ferruginous matter/ opaques occur as very fine aggregates,
anhedral grains/ patches and as fillings. Tourmaline is seen present as fine subhedral

prismatic grains in accessories.

PETROGRAPHIC STUDIES:

A total of 14 nos of surface and BH samples of various litho-units collected during
geological mapping and field traverses in Parsada-Nawapara-Gurur G-4 block, were
subjected to petrographic studies at Petrology Laboratory, MECL Nagpur. The

results are furnished as Annexure-V.

The detailed petrographic studies indicate that glauconite occurance is more inclined
in fine-grained sandstones and is even prominently developed within associated
shale units. The finer grain size of these sediments might be providing favorable
conditions for the authigenic growth and preservation of glauconite, as the relatively
low-energy depositional environment promotes slow sedimentation rates and
extended residence time of detrital material on the sea floor—factors considered
essential for glauconitization. Consequently, glauconite tends to be better

concentrated in finer clastic facies rather than in coarser sandstones.

7.6.3 Summary of the petrographic study done by Petrology Laboratory, MECL is displayed

in Table 7.3.
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Table No. 7.3
Summary of the petrographic study done by Petrology Laboratory, MECL for
Parsada-Nawapara-Gurur G-4 block

MECL

SL. | SAMPLE UTM (Zone-44) ROCK TYPE CONFIRMED BY PETRO
NO | NO. EASTING | NORTHING/ | LAB
/BH Depth BH Depth
(m) (m)

1 | MPNG/P-01 539354 2290269 Quartz Arenite

2 | MPNG/P-02 550586 2285493 Glauconite rich ferruginous claystone, Pmg 7.4

3 | MPNG/P-03 550956 2284984 Glauconite rich quartz arenite, Pmg 7.1

4 | MPNG/P-04 551258 2285068 Quartz Arenite

5 MPNG/P-05 546655 2285390 Quartz Arenite

6 | MPNG/P-06 533632 2287520 Glauconite rich quartz arenite, , Pmg 7.2

7 | MPNG/P-07 546390 2285081 Conglomerate

8 | MPNG/P-08 545540 2285441 altered Amphibolite

9 | MPNG/P-09 535723 2286994 Glauconite rich quartz arenite, Pmg 7.3

10 | MPNG/P-10 526206 2290127 Quartz Arenite

11 | MPN-02/P1 24.10 24.20 Glauconite bearing shale

12 | MPN-03/P1 04.70 04.80 Glauconite rich quartz arenite

13 | MPN-04/P1 42.25 42.50 feldspathic wacke

14 | MPN-05/P1 08.70 08.80 Glauconite bearing shale.

Pmg 7.4: Photomicrograph showing presence of fine to medium subrounded pellets/ patches
of glauconite in dissemination within ferruginous claystone as seen under plane polarized

light.

Specimen No. : MPNG/P2
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7.7.2

7.7.3

7.7.4

MINERALISATION IN THE BLOCK

In the Parsada—Nawapa—Gurur G-4 block, glauconite occurs chiefly within the
Kansapathar Sandstone of the Chandarpur Group, forming distinct greenish to olive-
grey horizons that are observed in outcrops and borehole cores. The glauconitic
sandstone is generally medium- to fine-grained, moderately to well-sorted, with sub-
rounded quartz grains set in a glauconite-rich matrix or with discrete glauconite
pellets disseminated between framework grains. Glauconite content varies from 1%
to over 8% in enriched layers, giving the rock its characteristic greenish tint, which

weathers to dull olive-brown.

Texturally, glauconite occurs as well-formed, ovoid to sub-elliptical pellets (0.1-1
mm in size), and thin lamination occasionally aggregated into clusters. Pellets display
varying degrees of maturity — from loosely compacted, micaceous, friable forms to
well-crystallised, dark green, lustrous varieties — indicating different stages of in-
situ marine authigenesis. The mineral commonly fills intergranular spaces or coats
quartz grains, and in thin sections, exhibits a granular to vermicular habit with
characteristic green birefringence under plane-polarised light. Associated minerals

include subordinate mica, feldspar, and heavy minerals.

Sedimentologically, the glauconitic horizons are interbedded with ferruginous
sandstone and shale, often associated with low-angle cross-bedding, ripple marks,
and planar lamination. The mineralisation is interpreted to have developed under
slow sedimentation rates in a shallow marine, shelf-like environment, under mildly
reducing to slightly oxidising conditions that favoured the authigenic transformation
of biotite/illite precursors into glauconite. The persistence of glauconite-bearing beds
across the Parsada, Nawapa, and Gurur block suggests laterally extensive marine

transgressive phases during Kansapathar deposition.

From an economic perspective, the glauconite-bearing zones in this area are
significant for their potential as a source of potassium-bearing fertiliser, given their
thickness, lateral continuity, and moderate to high glauconite content. Preliminary
beneficiation studies suggest that physical separation can yield enriched glauconite
concentrates suitable for agricultural and industrial applications, though further
mineralogical characterisation and resource estimation are necessary for economic

viability assessment.
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7.8.0 X-RAY DIFFRACTION STUDIES

7.8.1 A total of 5 nos. of composite borehole samples from selected zones of boreholes
were subjected to X-Ray diffraction studies at Physical Laboratory of MECL. Only
crystalline phases of the samples have been recorded. Amorphous phases are out of
the scope of XRD and hence excluded. XRD analysis results have confirmed the
presence of glauconite but in traces.Major minerals were notedas Quartz, Muscovite,

Illite, Microcline etc.The results are furnished as Annexure-VI.
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8.1.0

8.1.1

CHAPTER-8
PREVIOUS WORK

DETAILS OF PREVIOUS EXPLORATION CARRIED OUT BY OTHER
AGENCIES/PARTIES

Pioneering geological work in the Chhattisgarh basin was carried out by V. Ball
(1877), W. King(1885-90) and Fermor (1919), followed by Narayana Murthy (1955,
1960), Narayana Murthy and Radhakrishna (1961), N.V.B.S. Dutt (1964), W.A.
Schnitzer (1971), Murti (1996), Das et al. (1992). Chaudhari et al. (2002) and Deb

(2004) provided recent geological summaries of the basin.

H.B. Medlicott (1866—67) and W.T. Blanford (1869—70) conducted traverses in the
Chhattisgarh Basin, noting quartzites and limestones and correlating them with the
Cuddapah Supergroup. P.N. Bose (1898-99) described the sequence as the
“Chhattisgarh Plain Series,” comprising lower Chandarpur Sandstone and upper
Raipur shales and limestones, correlating them with the Lower Vindhyans. D.
Bhattacharjee (1936-38) mapped western Durg district and correlated the formations
with the Cuddapahs, listing the sequence as: Raipur limestones, shales and phyllites,
Chandarpur sandstone, and Khairagarh sandstone. Later, Sen (1963-64), Sen &
Satyanarayanan (1964—65), Satyanarayanan (1965-67), and Murti (1967-72)
undertook systematic mapping in Raipur, Durg, and Bilaspur districts, identifying
rock phosphate-bearing clay pockets in the upper Chandarpur Sandstone and at the

base of the Charmuria Limestone.

Dutt (1964) studied the southwestern Chhattisgarh Basin and classified the
succession into five wunits: Chandarpur Sandstone, Charmuria Limestone,
Gunderdehi Shale, Khairagarh Sandstone, and Raipur Shale-Limestone. Schnitzer
(1969—71) identified five sedimentation cycles, separated by unconformities, in the
east-central basin. Murti (1987) assigned “Supergroup” status to the succession,
dividing it into two unconformity-bounded groups: the lower Chandarpur Group and
the upper Raipur Group, each comprising multiple formations. Das et al. (1992)
further recognized the Singhora Group as the lowermost unit of the Chhattisgarh
Supergroup, lying between the basement granite gneissic complex and the

Chandarpur Group.
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8.1.5

N.V.B.S. Dutt, K.S. Murti, and several GSI geologists made significant contributions
to understanding the stratigraphy and structure of the Chhattisgarh Basin. Dutt
(1963), through traverse mapping in the southern basin, proposed the following
succession:

Raipur Shale and Limestone — 450 m
Khairagarh Sandstone — variable thickness
Gunderdehi Shale — 180 m

Charmuria Limestone — 300 m
Chandarpur Sandstone — 300 m

— Unconformity —

Archean Granitoids

During phosphorite investigations U.S. Vatsa et al. in 1972-73, identified three
lithological members within the Chandarpur Formation in the southern Chhattisgarh
Basin: ferruginous sandstone, feldspathic sandstone, and orthoquartzite. They also
reported phosphate occurrences with P.Os content reaching up to 29% in certain clay

samples within the cherty-limestone of the Charmuria Formation.

Bhattacharya et al. (1987-88), during 1:50,000 scale mapping of toposheets 64H10
and 64HO06, documented glauconitic sandstone in the western part of the mapped
area near Kharra, Darra, Narbada, and Diyabati villages (within the proposed block).
This sandstone is deep green, medium- to coarse-grained, laminated, and often
pyritiferous, with green and white laminae. At Thekwadhi, grey finely laminated
micaceous shale overlies the glauconitic sandstone, while at Usarwara, a thin band of

very coarse, granular subarkosic sandstone occurs below the shale horizon.

Studies at Bhalukona and Chhuipali (Das et al., 1992; 2003), along with work by
Patranabis-Deb (2004) and Patranabis-Deb & Chaudhuri (2008), proposed a
threefold classification for the succession in the eastern part of the basin: Chandarpur
Group, Raipur Group, and Kharsiya Group. Later, Chakraborty et al. (2015)
introduced a four-tier lithostratigraphy for the Chhattisgarh Supergroup, comprising
the Singhora, Chandarpur, Raipur, and Kharsiya Groups.

Das et al. (1992) subdivided the Chhattisgarh Basin into the Hirri and Baradwar sub-
basins, and the Singhora and Barapahar protobasins. They classified the Chhattisgarh
Supergroup into three unconformity-bounded groups, in ascending order: Singhora

Group, Chandarpur Group, and Raipur Group.

67

a
) 4

3

E
L




8.1.9

8.1.10

The present reconnaissance survey in the Parsada—Nawapara—Gurur block, located
southeast of GSI’s Kotera—Reghai G-4 block (FSP 2023-24), targets glauconite-
bearing sandstone of the Lohardih Formation. Several phosphorite exploration
blocks lie to the north and northeast, including Sambalpur G-2 (FSP 2022-23),
Nawagaon G-4 (FSP 2023-24), Latabor G-4 (FSP 2023-24), and Nipani Kharra G-4
(FSP 2024-25), indicating high potential for fertilizer mineral exploration in the

arca.

NGCM Investigation : As part of the National Geochemical Mapping (NGCM)
programme, the Geological Survey of India conducted systematic stream sediment
sampling in the study area using a 1 x 1 km grid pattern. A total of 35 stream
sediment samples were collected within the proposed block, showing K.O values
ranging from 1.00% to 1.92% (Text Figure 8.1). A similar range of K:O values is
recorded in the adjacent northern area, which contains a GSI block for glauconitic

sandstone.

K20 Anomaly Map showing Parsada Nawapara Gurur Block, Balod District, Chhattisgarh.
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Text Figure 8.1- K,O Anamoly Map for StreamSediment Samples as per NGCM
data for Toposheet No. 64H06 alongwith Parsada-Nawapara-Gurur G-4 block

68




8.1.11 A total of 2 soil samples from C horizon and 2 soil regolith samples falls within the
present ex-ploration block for which values of K,O are 1.24% , 2.05% and 1.38% ,
1.89% respectively.(Text Figure. 8.2).

MAP showing NGCM valuesin Parsada-Nawapara-GururG-4 block.
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CHAPTER-9

GEOPHYSICAL SURVEY

A

2

9.1.0 Ground geophysical surveys were not envisaged as an input in to the pesent G-4

investigations.
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CHAPTER-10

EXPLORATION UNDERTAKEN DURING CURRENT INVESTIGATION

10.1.0

10.1.1

10.2.0

10.2.1

10.3.0

10.3.1

INTRODUCTION

The Parsada-Nawapara-Gurur (G-4 stage) block over an area of 144sq. km.lies in the
Balod and Gurur tehsil of Balod district in Chhattisgarh. The exploration block is
covered in Survey of India Toposheet no. 64H06. The current investigation was

aimed to find out the potentiality for glauconitic sandstone in the block.
OBJECTIVES OF INVESTIGATION

The exploration programme in Parsada-Nawapara-Gurur G-4 block has been

formulated to fulfil the following objectives:

. To carry out Geological & structural mapping on 1:12,500 scale for demarcation of

glauconitic sandstone with the structural features to identify the surface

manifestations and lateral and vertical disposition of the mineralized zones.

To collect surface samples including bedrock, bedrock and pit samples & to analyze

for glauconite to shape up for further course of exploration program.
To carry out pitting to expose the concealed host rock and mineralization.

If phase-I exploration data gives anamolous values, 05 Nos. of scout boreholes may

be drilled.

To estimate resources as per UNFC norms Minerals (Evidence of Mineral Contents)

Amendment Rules 2021.

To upgrade the block to the higher level of exploration.

DETAILS OF EXPLORATION ACTIVITIES TAKEN UP

The Exploratory operations in the block commenced on 16.06.2024 with geological
mapping on 1:12,500 scale. Simultaneously, surface bedrock sampling was initiated

at strategically selected locations to assess lithological and mineralogical
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10.3.2

10.3.3
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characteristics. Based on the results of surface sampling, zones of glauconite
enrichment were delineated, guiding the next phase of exploration.Subsequently,
pitting was undertaken in target areas, followed by core drilling in five boreholes to
evaluate subsurface continuity and grade distribution of glauconite-bearing horizons.
Allied field activities—including surface sampling, pit sampling, borehole core
sampling, and sample preparation—were carried out.Analytical and laboratory
studies on the collected samples were performed at MECL laboratories, while
external check analyses were conducted at the Jawaharlal Nehru Aluminium
Research Development and Design Centre (JNARDDC), Nagpur, ensuring reliability

and accuracy of the results.

Geological Mapping: Geological mapping has been carried out in the block for the
entire area of 144 sq. km depicting the lithology, structure and mineralization
signatures. Geological mapping is carried out in the area by dividing the area into 1
km x 1 km grids as a systematic approach to ensure uniform coverage and avoid
both data gaps and excessive data clustering. In this method, the entire study area
was overlaid with a grid network on a base map over GIS platform, with each grid
treated as a separate mapping unit. Field geologists then traversed each grid
systematically, recording lithology, structures, mineral occurrences, and other
geological features, while ensuring representative sampling and observation points
were evenly distributed. This grid-based approach improved spatial accuracy,
maintained consistent observation density, facilitated data integration, and helped in
identifying subtle geological variations that might otherwise have been overlooked.
It also enabled efficient planning, monitoring, and progress tracking of mapping

activities.

Identification and demarcation of mineralised zones, thus helped in marking the
geochemical sampling locales for bedrock sampling and further pitting. Lithological
units and litho-contacts have been mapped with the help of handheld GPS. Attitude
and structural features of rocks like bedding, foliation and joints has been recorded
by Brunton Compass. General Strike of the litho-units is ENE-WSW to E-W with
sub horizontal dipping (2-5") towards NNW direction.. The readings recorded in the

field were plotted and produced in the form of geological map given as Plate III.
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Photo 10.1 Photograph showing geologist involved in geological mapping in the block

10.3.4 The Parsada—Nawapara—Gurur area is characterized by predominantly flat
topography. The major lithological units identified during geological investigations
include glauconitic sandstone, ferruginous sandstone, grey sandstone, laterite, and
conglomerate. Glauconitic sandstone of the Kansapathar Formation serves as the
primary host rock for glauconite mineralization in the area. These sandstones are
extensively exposed from the eastern to western parts of the block, with prominent
occurrences near Kuliya, Kaneri, Nawagaon, Dhobanpur, Gurur, Dhanora,

Karkabhat, and Karahibhadar villages.

MIASSIVE -«
SANDSTONE

Photo 10.2 Photograph showing three distinct sandstone layers near Chitaud village
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10.3.5

10.3.6
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Geological investigations in the Parsada—Nawapara—Gurur area revealed the
presence of prominent yet discontinuous bodies of glauconitic sandstone. Apart from
that, the area is predominantly coverd by ferrugineous sanstone and grey sanstone
with laterite capping at places. These occurrences are well distributed across the
block, with an estimated outcrop density of approximately 50%. However,
systematic field mapping and surface observations were integrated to prepare an
interpreted geological map. This map incorporates both observed outcrops and
inferred subsurface continuity, thereby providing a comprehensive representation of
the glauconitic sandstone distribution. The interpreted geological map subsequently
served as a fundamental base document for planning and executing further stages of

exploration, including pitting, drilling, and detailed sampling in the area.

Surface / Bedrock sampling During geological traverses, exposures with
glauconitic mineralisation were identified and bedrock sampling carried out by
systematically chipping fresh, unweathered rock fragments from exposed glauconitic
sandstone across a representative section of the outcrop to avoid localized bias.
Using a geological hammer, the weathered surface was removed to reveal the
greenish to olive-grey fresh glauconite horizons, from which chips are collected all
along the exposure. This method ensures that the sample captures the average
glauconite content, texture, and mineral distribution within the bedrock, providing a
reliable basis for subsequent petrographic, mineralogical, and chemical analysis to

assess glauconite grade and resource potential of the area.
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Photo 10.3 Photograph showing team involved in bedrock sampling in the block

10.3.7 During, geological traverses, MECL has carried out surface sampling and collected a
total of 121 bedrock samples for the analysis of K,O, SiO, AlLO; and Fe;Os;
(Annexure-IIA). Out of 121 bedrock samples, 21 no. of samples are showing > 1%
K50 content with K,O values ranging between 1.00% - 2.15%. On the basis of the
analytical results 5-6 target exposure were identified. Bedrock sample location are

displayed on the geological map in Plate-III.

10.3.8 On, the basis of bedrock sample analysis, 22 locations were identified for pitting to

locate lateral and subsurface continuity of the mineralsied bodies.

10.3.9 Pitting A total of 22 nos. of pits have been excavated (125.5 cu. m) at 22 locations
demarcated on the basis of the results of bedrock samples. Pitting for glauconitic
sandstone in the Parsada—Nawapara—Gurur block was undertaken to evaluate the
distribution, thickness, and quality of near-surface glauconitic horizons. Pit locations
were selected based on prior surface sampling, reconnaissance mapping, with infill
pits in anomalous zones. Each site was recorded using GPS, and pits were excavated

to expose fresh, unweathered bedrock, with dimensions typically around 2.0 m in
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length and width, and up to 1.5m to 2.0m deep. All the pit locations are marked on

the geological Map (Plate-III).

A total of 22 nos. pit samples from 22 pits have been collected and analysed for

K0, Si0,, Al,0O3 and Fe;O3 (Annexure-1IB). Pit sample analysis from the Parsada—

Nawapara—Gurur block shows that a total of 6 out of 22 samples contain more than

1% K-0, indicating moderate to high glauconite enrichment in several locations.

K20 values range from 1.06% to 6.44%. Pit no. 9 has resulted the grade of 6.44%

K20. The enriched horizons likely representing primary glauconite concentrations in

less-weathered sandstone making them prime exploration targets.

10.3.11 The details of pit samples sample values for K,0% are tabulated below in Table

10.1.

Table 10.1.

Details of pit samples sample values for K;O0% in Parsada-Nawapara-Gurur (G-4
stage) block, Balod, Chhattisgarh.

Primar . .

;‘(’) Pit No. Sz;r;plz Ez}f:l‘)“g N"(r;lh)‘“g RL (m) | K>O(%)
1| PIT-01 | MPNG/PIT-01 | 549169 | 2285152 334 0.69
2 | PIT-02 | MPNG/PIT-02 | 549091 | 2284875 336
3 | PIT-03 | MPNG/PIT-03 | 548876 | 2284744 325 0.56
4 | PIT-04 | MPNG/PIT-04 | 548925 | 2284891 328
5 | PIT-05 | MPNG/PIT-05 | 545608 | 2285184 326 0.92
6 | PIT-06 | MPNG/PIT-06 | 545578 | 2285258 327 0.88
7 | PIT-07 | MPNG/PIT-07 | 545410 | 2285234 322 0.82
8 | PIT-08 | MPNG/PIT-08 | 545245 | 2285365 325 ORI
9 | PIT-09 | MPNG/PIT-09 | 545430 | 2285365 326 6.44
10 | PIT-10 | MPNG/PIT-10 | 545419 | 2285509 326 1.54
11| PIT-11 | MPNG/PIT-11 | 545628 | 2285382 329 0.50
12 | PIT-12 | MPNG/PIT-12 | 545869 | 2285830 333 0.48
13 | PIT-13 | MPNG/PIT-13 | 538098 | 2288214 333 0.81
14 | PIT-14 | MPNG/PIT-14 | 538238 | 2288237 325 0.58
15 | PIT-15 | MPNG/PIT-15 | 538291 | 2287912 332 1.74
16 | PIT-16 | MPNG/PIT-16 | 538073 | 2287911 337 0.64
17 | PIT-17 | MPNG/PIT-17 | 537909 | 2287675 333 0.47
18 | PIT-18 | MPNG/PIT-18 | 538048 | 2287359 330 0.80
19 | PIT-19 | MPNG/PIT-19 | 536288 | 2287441 340 0.39
20 | PIT-20 | MPNG/PIT-20 | 527902 | 2288665 334 0.73
21 | PIT-21 | MPNG/PIT-21 | 528127 | 2288686 330 0.56
22 | PIT-22 | MPNG/PIT-22 | 542431 | 2287689 325 0.99
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Photo 10.4 Photograph showing Pitting and | Photo 10.5 Photograph showing Pitting at
sampling in Pit-09 near South of Pit-15 near village Dhanora (KO-
village Kuliya (K,0-6.44%) 1.74%)

10.3.12 Drilling MECL executed a total of 228.0 m of exploratory drilling in five boreholes
(against the approved meterage of 250.0 m). As evident from Annexures IIA and
IIB, several surface and pit samples from the block recorded positive K-O values.
Based on these results, five scout boreholes (designated MPN-01 to MPN-05) were
planned and executed within the block. The coordinates and Reduced Levels (RLs)
of all boreholes were determined using DGPS in the WGS-84 Datum. The borehole
locations along with section lines over the block’s geological map (Annexure-IB) are
presented in PLATE-IIIL. Detailed borehole specifications and drilling particulars are
provided in Table 10.2.

Table- 10.2

Details of Boreholes in Parsada-Nawapara-Gurur G-4 block for glauconitic
sandstone, District-Balod, Chhattisgarh

Total
UTM (Zone- 44
I\SI:). BH No. (Zone- 44) RL (m) | Depth | Angle
' Easting | Northing (m)

1 MPN-01 545431.93 | 2285340.58 | 328.114 | 50.00 | 90°
2 MPN-02 543013.28 | 2287203.39 | 327.551 | 28.00 | 90°
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10.3.13

10.3.14

Total
13:)'. BH No. UTM (Zone- 44) RL (m) | Depth | Angle
Easting | Northing (m)
3 MPN-03 536093.64 | 2287107.23 | 338.495 | 50.00 | 90°
4 MPN-04 528092.24 | 2288517.40 | 328.664 | 50.00 | 90°
5 MPN-05 537846.54 | 2287420.23 | 338.073 | 50.00 | 90°

Geological logging of borehole cores were properly done alongwith all the
structural, lithological and mineralogical observations.(Annexure IIIA and IIIB).
Sampling in boreholes has been carried for 1m length with slight variations at places
in first two boreholes while sampling in boreholes has been carried for 2m length
with slight variations at places in rest of the three boreholes. In almost all the
boreholes, we have encountered glauconitic sandstone and glauconitic shale. The
associated laboratory studies have been completed simultaneously. Results of the

chemical analysis of borehole samples have been provided in Annexure IVA.

The following table 10.3 presents the delineated mineralisation zones identified
within the Parsada—Nawapara—Gurur G-4 block, Balod District, Chhattisgarh, based
on subsurface exploration through boreholes. It summarises the depth intervals
where glauconitic sandstone with significant K-O enrichment has been encountered,
along with the calculated average K.O grades for each mineralised zone. This data
provides a concise overview of the spatial distribution, thickness, and quality of
glauconite-bearing horizons within the explored block
Table- 10.3

Table showing mineralisation zone and average grade for K20 encountered in
boreholes, Parsada-Nawapara-Gurur G-4 block, Balod, C.G..

From | To | Thickness | Average K,;O
BHNS T ) | @) [ (m) %
3.00 | 8.00 5.00 6.96
MPN-01 9.00 | 12.00 3.00 5.82
14.00 | 17.00 3.00 4.36
21.10 | 50.00 28.90 7.20
MPN-02 | 3.50 | 28.00 24.50 6.21
3.00 | 7.00 4.00 5.15
8.50 | 14.00 5.50 5.80
MPN-03 | 16.00 | 18.00 2.00 4.68
24.00 | 28.00 4.00 6.98
34.00 | 50.00 16.00 4.94
MPN-04 4.00 | 38.00 34.00 6.11
40.00 | 50.00 10.00 5.32
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10.3.15

10.3.16

10.3.17

From | To | Thickness | Average K,O
BH No. (m) (m) (m) 0%0

6.00 | 28.00 22.00 6.03
MPN-05 | 32.00 | 44.00 12.00 5.65

48.00 | 50.00 2.00 4.13

The borehole data from Parsada—Nawapara—Gurur, G-4 Block, Balod, C.G., reveals
multiple K:O-bearing zones across five boreholes (MPN-01 to MPN-05). In
borehole MNP-01, zone of 39.90m thickness with >4% K20% (Range 4.36% -
7.20% K20) has been found. In borehole MNP-02, a zone of 24.50m thickness with
>4% K20% (6.21% K20) has been found. In borehole MNP-03, zone of 31.50m
thickness with >4% K20% (Range 4.68% - 6.98% K20O) has been found. In
borehole MNP-04, zone of 44m thickness with >4% K20% (Range 5.32% - 6.11%
K20) has been found. In borehole MNP-05, zone of 36m thickness with >4% K20%
(Range 4.13% - 6.03% K20) has been found. These results provided a robust basis

for subsequent resource estimation and evaluation of the block’s economic potential.

Most boreholes display several mineralised intervals at varying depths, indicating a

consistent presence of potash mineralisation across the area.

Photo 10.6 Photograph showing drilling at borehole no.MPN-03

A distinct disparity is observed in the KO content of surface and core samples of
glauconitic sandstone. The average K>O content of 22 pit samples is 1.08%, whereas
the weighted average of K-O content from five boreholes ranges between 5.36% and
6.21%. This difference may be attributed to (i) surface weathering and leaching,
which reduce K-O in pit samples, and (ii) better preservation and enrichment of K-
bearing minerals at depth. Additionally, apart from glauconite, other potassium-
bearing phases such as feldspar (orthoclase/microcline), illite/mica, and
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diagenetically altered detrital minerals may also contribute to the overall K.O

content.

10.3.18 Nevertheless, the elevated K.O values observed in the borehole samples do not
negate the occurrence of glauconitic sandstone in the area. The Kansapathar
Formation of the Chhattisgarh Basin is regionally well documented for its glauconite
content, and the characteristic lithological association of glauconitic sandstone is a
consistent stratigraphic feature of this unit. Therefore, while the precise contribution
of glauconite to the observed K20 values may vary due to the presence of additional
potassium-bearing phases, the geological context strongly supports the interpretation

that glauconitic sandstone is indeed present within the explored sequence.

10.3.19 Petrographic studies suggest glauconite is more common in fine-grained sandstones
and shales, as their low-energy depositional conditions favour its growth and
preservation, leading to higher concentrations in finer facies than in coarser

sandstones.

10.3.20 The details of the nature and quantum of work approved vs actual achievement is
given in Table-10.4.

Table — 10.4
Approved Quantum of Work vs. Actual achievement by MECL in Parsada-Nawapara-
Gurur G-4 Block for Glauconitic Sandstone, District:Balod, Chhattisgarh

13:)’ Item of Work Unit Target Achievement
1 Geological Mapping (1:12500 scale) Sq. Km 144 144
Surface Geochemical sampling (Bed 121
2 Rock/Channel/Chip Sample) Nos. 200
3 Exploratory Mining (Piting) CuM. 150 125.5
4 Drilling (Core) m. 250 228
5 Sample Preparation & Chemical Analysis
A. Surface samples (Bedrock/ Chip etc)
1) Primary, & 10% External check for 4 Nos. | 220(200+20) | 133(121+12)
radicals viz. K,O, SiO,, ALO; &
F€203
B. Pit Samples
1) Primary, & 10% External check for 4 Nos. 165 24 (22+2)
radicals viz. K;O, SiO,, ALO; & (150+15)
F6203
C. BH samples
1) Primary, & 10% External check for 4 Nos. 110 154 (140+14)
radicals viz. K,O, SiO,, ALO; & (100+10)
F€203
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13:)' Item of Work Unit Target Achievement
6 Petrographic Studies Nos 10 14

7 XRD Study Nos. 5 5

8 Determination of Bulk Density Nos. 2 2

9 Geological Report preparaton Nos. 1 1
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CHAPTER-11

LOCATION OF DATA POINTS

11.1.0 ACCURACY AND QUALITY OF SURVEY USED TO LOCATE DRILL
HOLES

11.1.1  The survey of boreholes drilled in the block has been carried out by the DGPS
(Make-Trimble GNSS System, Model-R8s) (Annexure-IB). The photograph of
DGPS is given in Photo-11.1.

FET

U §* A

Photo-11.1: DGPS (Make-Trimble GNSS System, Model-R8s)
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11.1.2 The base station has been utilised for fixing of the boreholes position on the ground

ﬁé

as well as for reduced levels of the boreholes. The base station was set up away

from any disturbances. The coordinates of base station is given in Table-11.1.
Table-11.1

Co-ordinates of the Base Point for DGPS survey of
Parsada-Nawapara-Gurur G-4 Block for Glauconitic Sandstone, District:Balod,
Chhattisgarh

MECL

Base Easting Northing
Station

Latitude Longitude
8 (m) (m) RL (m)

PGN-1 20°40'01.02989" | 81°26'12.41055" | 545494.366 | 2285350.306 | 333.232

NPG-2 20°41'17.93027" | 81°19'19.71587" | 533549.115 | 2287686.439 | 337.947

11.2.0 TECHNICAL SPECIFICATION OF DGPS

MAKE | TRIMBLE DGPS
MODEL | R8-S
YEAR 2017

a) MEASUREMENT ACCURACY:

Static Mode
Horizontal — 10 mm +0.1 ppm or better.
Vertical — 20 mm +0.4 ppm or better.
b) BASE LINE ACCURACY:
a. Accuracy Horizontal shall not be more than 4 mm for 10 km baseline with
occupation line of 10 minutes or less.
b. Accuracy vertical shall not be more than 7.5 mm for 10 km baseline for with
occupation of 10 minutes or less.
c) FAST STATIC:
a. Horizontal — 3mm +0.5 ppm
b. Vertical — 5 mm +0.5 ppm
GNSS RECEIVER:
Trimble R8s Multiple frequency GNSS Receiver has internal on board memory via
SD card or internal memory.
Trimble R8s has 440 channels (GPS + GLONASS +GAGAN) and should be capable
of tracking.
GPS: LIC/A, L2C, LIC, L2E,L5
GLONASS: LIC/A, L2C/A, LIP, L2P, & L3
Beidou : B 1 complete with(phase 2) & B2
SBAS: LIC/A,LS
Galileo: E1, ESA, E5B
Systems: EGNOS, QZSS, SBAS, WAAS, GAGAN, (MUST take correction from
GAGAN)) etc.
R8s is water proof, shock proof, dust proof, humidity proof, and condensation proof.
IP 67 with temporary submission in water up to 1 m.
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SOFTWARE & COMMUNICATION: Fully functional and Trimble business
centre office post processing software.

CONTROLLER:

Trimble TSC 3 windows based controller for base and 02 nos. Rovers should be
provided.

Alpha numeric hard QWERTY keyboard for Base and 02 no’s Rover should be
provided.

Internal Memory — 256 MB RAM & 8 GB Non Volatile memories should be
provided.

Integrated camera for Geo Tagging Must with inbuilt GPS, Compass and
Accelerometer should be provided.

CO-ORDINATE SYSTEM MANAGER: Should have datum and projection
support & should support Grid coordinates.
COGO: support COGO functionality & able to Key in lines, Sub-divide lines and

creating parallel lines for staking out purpose.

TRANSFER DATA BETWEEN FIELD AND OFFICE: Should be capable of e-
mail data collected in the field, should be able import and export DXF files in the
field for effective GIS support.

BACKGROUND MAP: Able to accept background maps in CAD format.
OPERATING SYSTEMS: Windows 6.5 should be provided.

EXPORT: Able to exporting the data in RINEX format as well in CAD format.
REPORTING: Software should be capable of generating reports directly from the
surveyed data.

POST PROCESSING SOFTWARE ADVANCE CAPABILITY: Trimble
Business Centre Post Processing software capable of processing Base line with IGS
station and processing drawing including engineering application such as contouring,
Cross section & L section etc. All software shall be same OEM make.
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12.1.0

12.1.1

12.1.2

12.1.3

CHAPTER-12

SAMPLING TECHNIQUE

NATURE AND QUALITY OF SAMPLING AND MEASURES TAKEN TO
ENSURE SAMPLE REPRESENTATIVITY

In the geochemical sampling programme, representative bedrock samples were
systematically collected from glauconite-bearing formations, with particular
emphasis on glauconitic sandstone units exposed in the field. To maintain the
integrity of the samples, all visibly weathered and altered surfaces were removed
prior to sampling, ensuring that only fresh, unaltered portions of the outcrop or
bedrock were used. Sampling was carried out by chipping evenly across the
exposure to obtain a representative composition, while taking care to avoid
contamination and inadvertent mixing with adjoining lithologies. Each sample
weighed approximately 2.0-2.5 kg and was immediately placed in clean, high-
quality cotton bags, which were securely tied and appropriately labelled to maintain

proper sample identification and traceability

During sample preparation, strict adherence to standard operating procedures (SOPs)
was maintained to ensure data reliability and analytical accuracy. Glauconite-bearing
rock samples were initially reduced in size using a sample crusher, followed by fine
grinding in a pulveriser and further homogenisation with a mortar and pestle until a
uniform powder of -200 mesh size was obtained. After processing each sample, all
equipment—including the crusher, pulveriser, mortar, pestle, sample trays, brushes,
and associated tools—was thoroughly cleaned to prevent cross-contamination. This
rigorous cleaning protocol was applied consistently, thereby ensuring the integrity of

the geochemical data generated from the prepared samples.

Following the initial crushing and homogenisation, representative portions of
approximately 100 g were obtained through successive reduction by the coning and
quartering method. In this procedure, the bulk powdered sample was poured onto a
clean, flat surface to form a conical heap, which was then flattened and divided into
four equal quadrants. Two diagonally opposite quadrants were retained for further
processing, while the others were discarded. This process was repeated until the

desired sample weight was achieved, ensuring statistical representativity of the final
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sample. Approximately 300 g of prepared sample was then divided into three equal
packets of 100 g each—one for primary analysis, one for check analysis, and one for
laboratory reference. The surplus powdered sample was securely stored in sealed,
labelled containers under controlled conditions to prevent mixing or degradation. All

tools and accessories used during sampling, reduction, and packaging were

thoroughly cleaned between samples to eliminate any risk of cross-contamination.

[

Photo-12.1 Photograph showing sample sample crusher used in sample processing

Photo-12.2: Photograph showing pulveriser used in sample processing
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Photo-12.3: Photograph showing coning-qurtering equipment used in sample processing

12.2.0 PRIMARY AND CHECK SAMPLE STUDIES OF BEDROCK AND PIT

12.2.1

SAMPLING

The present work was undertaken to carry out a Reconnaissance Survey (G-4 stage)
for glauconitic sandstone in the Parsada—Nawapara—Gurur block, based on the
occurrence of mineralised bodies reported in earlier investigations by the
Geological Survey of India (GSI) and supported by preliminary field and laboratory
studies conducted by MECL. During the exploration programme, systematic
sampling was carried out, comprising surface/bedrock sampling, pit sampling, and

collection of samples for petrographic studies.

12.2.2 During geological traverses, specific locations were identified for surface/bedrock

sampling. A total of 121 surface bedrock chip samples were collected and analysed
for K20, Si02, AL:Os, and Fe:0s; (Annexure-IIA). The samples were obtained by
chipping across the bedrock exposure using a hammer and chisel, ensuring that the
surface was properly cleaned prior to collection. Each sample was placed in a
separate labelled plastic bag. All tools were thoroughly cleaned after collecting

each sample to maintain quality control and prevent cross-contamination
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12.2.3

Further, at twenty two identified locations, pitting was carried out and sampling
from pits was done. From pits, one repsentative samples from the pit were taken.
pit sampling was carried out by excavating pits to expose fresh glauconitic
sandstone beneath the weathered zone, typically upto the depths of 1.5-2.0 m. The
pit walls were cleaned, and representative samples were collected. About 3—4 kg of
fresh sample was taken from each pit, placed in clean, labelled bags, and recorded
with pit coordinates, depth, and lithological details. All tools were thoroughly
cleaned before each sample to prevent cross-contamination, ensuring the reliability

of subsequent analyses.

12.2.4 During the present exploration, a total of 121 nos. of primary bedrock chip samples

and 22 pit samples for the analysis of K20, SiO2, Al-Os, and Fe:Os were collected,
accordingly, 15 nos. of external check samples were prepared and analysed for
surface andpit samples. The primary samples have been analysed at Chemical
Laboratory of MECL, Nagpur. The, external check samples have been analysed at
Jawaharlal Nehru Aluminium Research Development and Design Centre,
(JNARDDC) Nagpur (A NABL accridited Laboratory). The details of analysis
done for primary bedrock samples, primary pit samples and external check
bedrock+pit samples are given in Annexure-IIA, and Annexure-I1IB respectively.
Comparison of primary and external check bedrock sample analysis has been given

in Annexure-IIC.

CHECK VALUES (%)

Primary vs External Check sample analysis of Bedrock+Pit
samples (K20)%)
6.00 y=0.895x- 0.311
5.00 Fi"z =0 QR':: /.
4.00
3.00
2.00 .
1.00
000 T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
PRIMARY VALUES (%)

Text Figure 12.1 Scatter Plot of Primary vs Check (External) sample analysis of Bedrock

and Pit samples
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12.2.5 Scatter plot of primary vs external check analysis for bedrock samples for K,0% is
provided in the Text figure-12.1. Correlation Coefficient is 0.993, which is near to
1, suggests repeatability and reliability of the analysis and homogeneity of the
prepared samples.The detail of all the statistical parameters pertaining to radicals

for K,O values in bedrock+pit samples are provided in Table-12.1.

Table-12.1
Statistical comparison of Primary and External Check sample analysis for K,O
(Bedrock+Pit samples)
Comparision of Primary v/s External Check sample analysis (Bedrock+Pit
Samples)
Comparision Index Total Fixed K,0%
Primary Check
No. of sample pairs 15
Arithmetic mean 1.588 1.110
Standard Deviation 0.382 0.245
Standard error of mean 0.099 0.063
Variance 0.146 0.060
Mean of deviation 0.478
Standard Deviation (Error) 0.202
Correlation Co-efficient 0.993
Mean absolute error 0.478
Mean relative random error 35.788
Paired T-value 9.159
F- test value 2.433

&9

i




13.1.0

13.1.1

13.1.2

13.1.3

13.1.4

13.1.5

CHAPTER-13

DRILLING TECHNIQUES AND DRILL SAMPLING EMPLOYED

DRILLING TYPES AND DETAILS

MECL executed a total of five (05) scout boreholes, cumulatively involving 228.00
m of vertical core drilling, as part of the subsurface exploration programme in the
block. These boreholes were strategically positioned based on surface geological
mapping, sampling results, and interpreted glauconite mineralisation trends, with
the objective of assessing subsurface lithology, thickness, grade continuity, and

depth persistence of glauconitic sandstone horizons.

The drilling programme in the block was executed in two distinct phases. In the first
phase, two scout boreholes—MPN-01 and MPN-02—were drilled in accordance
with the recommendations of the NMET Technical Coordination Committee (TCC).
The primary objective of this phase was to obtain preliminary subsurface geological
data, confirm the occurrence of glauconitic sandstone horizons, and assess their

thickness, grade, and continuity.

Following the completion of the first phase, the drilling results were reviewed in
detail during the 77th TCC meeting. Based on the encouraging geological and
analytical outcomes, and in line with the committee’s recommendations, the second
phase of drilling was undertaken. In this phase, the remaining three scout
boreholes—MPN-03, MPN-04, and MPN-05—were drilled to further delineate the

glauconite-bearing zones.

The first-phase drilling operation in the block was carried out using a Hydrostatic
Drill Rig MEC-371 (KDR-1000) Core Drilling Rig. All boreholes were drilled in NO
size with a single-barrel wire-line wet core drilling method. Initially, HW casing was
set from 0.00 m to 6.00 m to cover the surface layer, followed by NW casing from
0.00 m to 18.00 m to stabilize loose strata. After casing, drilling progressed in NQO
size. Borehole MPN-01 was drilled to a depth of 50.00 m and MPN-02 to 28.00 m,
both completed with CMC-made NQ diamond bits.

Only one rig (MEC-371, KDR-1000), with an ideal capacity of 1,000 m in NQ size,

was deployed. Polymer-based drilling fluid was used to flush cuttings, stabilize
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13.1.6

13.1.7

13.1.8

borehole walls, and cool drill bits. Core recovery exceeded 90% in glauconitic
sandstone, though it was lower in weathered, loose, or fractured zones, and in
solution cavities. In such cases, the grade of recovered portions was extrapolated
over non-recovered sections. Drilling quality was ensured by regulating water
pressure, using proper liners, applying optimum head pressure, and relying on skilled
drilling technicians. Core recovery details for each borehole are detailed in the

lithologs provided in Annexure-IIIA.

The second-phase drilling operation in the block was also executed using
Hydrostatic Core Drilling Rig, KDR-1000. All 3 boreholes of ond phase were drilled
in NQ size employing a single-barrel wire-line wet core drilling method. To stabilise
the upper loose strata, HW casing was set from 0.00 m to 6.00 m in each borehole.
After casing installation, drilling progressed in NQ size to the target depths, with
operations continuing until borehole closure. Drilling was conducted using CMC-
manufactured NQ diamond bits to ensure efficient penetration in glauconitic

sandstone formations.

Only one rig—MEC-396 (KDR-1000)—was deployed for the programme, having an
ideal drilling capacity of 600.00 m in NQ size under favourable conditions. Polymer-
based drilling fluid was used to facilitate cuttings removal, stabilise borehole walls,

and act as a coolant to prevent drill bit overheating.

Overall, core recovery exceeded 90% in glauconitic sandstone horizons. Reduced
recovery was encountered in weathered, loose, and fractured zones, as well as in
solution cavities. In such cases, the grade of the recovered portion was extrapolated
over the non-recovered intervals. To ensure drilling quality and maximise recovery,
operational precautions included regulating water pressure, using proper liners,
maintaining optimum head pressure, and employing experienced drilling technicians.
Core recovery details for each borehole are detailed in the lithologs provided in

Annexure-IIIA.
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Photo-13.1 Photograph of KDR-1000 drill Rig under of)ératlon drfg day shift at MPN-01

Photo-13.2 Photograph of KDR-1000 drill Rig under operation in night shift at MPN-05
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13.1.3 All the boreholes are vertical boreholes. The quality of drilling was ensured during
the operation. After closure, all the boreholes have been properly plugged and
sealed with cement pillars. The details of all 05 boreholes with number, DGPS
coordinate details, RL, depth and section lines numbers etc are provided in

Annexure-1B.

13.2.0 DRILLING TECHNIQUE
13.2.1 Drill Rod & Casing Setup — First Phase

» Drilling Method: Single-barrel wire-line wet core drilling
» Core Size: NQ
» Initial Casing:

o HW Casing: 0.00 m to 6.00 m (surface layer support)

o NW Casing: 0.00 m to 18.00 m (loose strata stabilisation)
» Drill Rods: NQ rods used from end of NW casing to target depth
» Bit Type: CMC-made NQ diamond bit
» Drilling Depths:

o MPN-01: 50.00 m

o MPN-02: 28.00 m

13.2.2 Drill Rod & Casing Setup — 2nd Phase

Drilling Method: Single-barrel wire-line wet core drilling
Core Size: NQ

Initial Casing:

YV V V V

HW Casing: 0.00 m to 6.00 m (installed in each borehole to stabilise

upper loose strata)

> Drill Rods: NQ rods used for drilling from end of HW casing to target
depth

> Bit Type: CMC-made NQ diamond bit

> Drilling Depth: Advanced in NQ size to planned depth until borehole

closure
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13.2.3 Core Recovery Optimization

» Average Core Recovery: Maintained above 90% in glauconitic sandstone
horizons.

» Low Recovery Zones: Weathered, loose, and fractured strata, and solution

cavities.

Mitigation Measures:

Modulated (regulated) water pressure

Use of proper liners

Application of optimum head pressure

Deployment of skilled drilling technicians

YV V. V V V V

Drilling Fluid Role: Polymer-based drilling fluid used to flush cuttings,
stabilise borehole walls, and act as a coolant to prevent drill bit overheating.
» Data Handling: Grades from recovered core were extrapolated over non-

recovered intervals when necessary.

13.3.0 DRILLING TECHNIQUE

13.3.1 Here’s the table for Borehole & Core Diameters — Phase 1 & Phase 1I:

Table 13.1
showing Borehole & Core Diameters — Phase I & Phase 11, Parsada-
Nawapara-Gurur G-4 block, Balod, C.G.

- . Core
Phase Drlllmg/Casmg . Borehole Diameter Purpose/Remarks
Size Diameter (mm)
(mm)
Phase I [HW Casing ~114.3 ~71.6 Surface layer support (0.00-
6.00 m)
. Loose strata stabilisation
Phase I |[NW Casing ~88.9 ~54.7 (0.00-18.00 m)
Phase | o Main core drilling to target
& 11 NQ Drilling 75.7 47.6 depth
Phase II [HW Casing ~114.3 ~71.6 Surface layer support (0.00-
6.00 m)

13.4.0 DEVIATION SURVEY IN DRILLING

13.4.1 All the exploratory boreholes drilled in the block are vertical with depth ranging

from 28.00m to 50.00m. There is no issue of deviation for these vertical and
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13.5.0

13.5.1

13.5.2

13.5.3

13.5.4

shallow depth boreholes. Hence, no deviation survey has been done for the

boreholes in the block.

WHETHER CORE AND CHIP SAMPLE RECOVERIES HAVE BEEN
PROPERLY RECORDED AND RESULTS ASSAYED

On completion of each drilling run, the recovered core was carefully laid out on
corrugated GI sheets at the drill site and washed to remove drilling fluid and loose
cuttings. Initial field logging was then carried out by site geologists, which included
marking downhole indications, meterage intervals, fitting and aligning core pieces,
inspecting for lost intervals, and recording basic geotechnical parameters. Core
recovery was measured run-wise, with any zones of loss identified and documented

in detail.

The cleaned cores were placed in Wooden/GI core boxes with a storage capacity of
5 m per box, arranged in a systematic “book pattern” for ease of handling and
examination. Proper run-wise depth markings and directional arrows were provided
throughout to ensure accurate orientation and correlation during subsequent detailed

logging and analysis.

The core samples have been recorded properly and the detailed run wise litholog
and summarized litholog for boreholes are given in Annexure-IIIA and Annexure-
IIIB respectively. The logging of run wise borehole cores helped in deciphering the
physical characters like colour, shape, size and nature of the mineralisation as well

as texture, structural features etc. thereby identification of different litho units.

The mineralised zones / length recorded during the geological core logging have
been sampled and analysed for 4 radicals i.e., K20, SiO2, Al2Os, and Fe:0s. The
primary samples have been marked in the mineralized zones intersected in the
borehole based on ore type and concentration of mineralisation/lithology and in
general the sample length has been kept as 1.0 m in first phase and 2.0m in 2nd
phase asper the advice of NMET, TCC. However, length of the sample varied in
some instances because of variation in lithology and type and concentration of
mineralisation.The details of analysis of primary core samples are given in

Annexure-IVA.
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13.6.0 MEASURES TAKEN TO MAXIMIZE SAMPLE RECOVERY AND
ENSURE REPRESENTATIVE NATURE OF THE SAMPLES

e Optimized Drilling Parameters:

. Modulated water pressure to avoid washing away fine material.
. Maintained optimum head pressure to ensure smooth penetration and

minimal sample disturbance.

e Use of Proper Equipment:

Appropriate liners used to retain core integrity.

High-quality CMC-made diamond bits for efficient cutting.

Deployment of polymer-based drilling fluid to flush cuttings, stabilise

borehole walls, and cool the drill bits.

e Skilled Workforce:

. Experienced drilling technicians employed to adjust operational parameters

in challenging strata.

e Adaptation in Problematic Zones:

. Special care taken in weathered, loose, and fractured formations, and in
solution cavities.
. Where core recovery was low, the grade of recovered sections extrapolated to

non-recovered intervals based on geological continuity.

¢ Quality Control:

. Continuous monitoring of recovery percentage for each borehole.

. Detailed lithological logging for correlation and verification

13.70  WHETHER THE RELATIONSHIP EXISTS BETWEEN SAMPLE
RECOVERY AND GRADE

13.7.1 No such definite relation exists between sample recovery and grade.
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13.8.0 CORE LOGGING

13.8.1

The borehole cores were geologically logged in detail, recording textural,
lithological, mineralogical, and structural characteristics. Lithologies were
identified using standard nomenclature, with careful documentation of colour, grain
size, mineral variations, and lithological changes. Depth intervals of weathering,
oxidation, and fracturing were noted, along with delineation of mineralisation zones
and megascopic descriptions of identifiable ore minerals. Core recovery was
measured for each run, with variations linked to lithology and weathering features.
Mineralised zones were re-logged after core splitting to obtain additional geological

and mineralogical information in support of accurate resource estimation.

Photo-13.3: Photograph showing borehole core logging

13.7.2 In short, all relevant data that complements the resource estimation was collected

while logging. These data will also guide the future investigations that may follow-
up.All the cores were kept and preserved properly in the Wooden/GI core boxes of
specifications given by NMET following “book pattern”. The detailed run wise
litholog and summarized litholog for boreholes are given in Annexure- IIIA and

Annexure- IIIB respectively.
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Photo-13.4: Photograph showing preservation of borehole cores (MPN-04)

98

i




CHAPTER-14

SUB SAMPLING TECHNIQUES AND SAMPLE PREPARATION

14.1.0 WHETHER CUT OR DRAWN AND WHETHER QUARTER, HALF OR
ALL CORE TAKEN

14.1.1 Core sampling and analytical work were carried out for the entire mineralised
zones or lengths intersected in the drilled boreholes. Sampling was conducted
systematically to ensure complete and representative coverage of glauconite-
bearing horizons. Each sample was precisely marked on the core, with depth
intervals clearly indicated before extraction (Photo 14.1). Special emphasis was
given to glauconite-bearing sandstones and associated shale units, covering both
high-grade and marginal zones to evaluate vertical and lateral grade variations.
This ensured that all significant lithological variations within the mineralised

sequence were represented in the analytical dataset.

Photo-14.1: Photograph showing mineralized core sampling
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14.1.2 The mineralised core was split into two equal halves using a core splitter (Photo
14.2, Photo 14.3), ensuring uniform ore mineral distribution in both portions. One
half was crushed to (-) 200 mesh, and a ~500 g representative sample was obtained
by the coning and quartering method using a crusher and pulveriser (Photos 14.4
and 14.5). From this, two 100 g samples were prepared — one sent to MECL
Chemical Laboratory, Nagpur, for primary chemical analysis (K20, SiO2, Al:Os,
Fe:0s) and the other retained for check analysis. The remaining 300 g was

preserved for future studies.

T

——

Photo-14.3: Photograph of half splitted borehole cores of MPN-02
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14.1.2

During the present exploration, a total of 140 primary borehole (BH) core samples
and 14 external check samples were prepared for chemical analysis. The primary
BH core samples were analysed for K20, SiO2, Al-Os, and Fe:Os at the Chemical
Laboratory of MECL, Nagpur, following standard analytical procedures.

14.1.3 To ensure analytical accuracy and reproducibility, a set of 14 external check samples

14.1.4

14.2.0

14.2.1

— representing various lithologies and grade ranges — was sent to the Jawaharlal
Nehru Aluminium Research Development and Design Centre (JNARDDC),
Nagpur, a NABL-accredited laboratory. The comparative analysis of these check
samples provided an independent verification of the primary laboratory results,

thereby strengthening the reliability of the dataset.

The detailed analytical results of the primary BH core samples and the external

check samples are presented in Annexure-IVA and Annexure-IVB, respectively.

NATURE, QUALITY AND APPROPRIATENESS OF THE SAMPLE
PREPARATION TECHNIQUE

The sampling procedure for primary samples is described in detail in Para 14.1.0.
To maintain the quality and integrity of the samples, strict QA/QC protocols were
followed during preparation. All equipment used for crushing, sieving, and splitting
was thoroughly cleaned before and after processing each sample to prevent
contamination. Regular maintenance of the equipment was carried out to ensure

consistent performance.

14.2.2 Samples were reduced to the required size fraction using proper crushing and sieving

14.3.0

14.3.1

techniques, followed by the coning-and-quartering method to obtain representative
splits. These operations were performed by trained and experienced personnel,
ensuring that the prepared samples were homogeneous and free from bias. The
adherence to proper technique and procedural discipline throughout the preparation
process ensured that the samples remained representative of the in-situ material,

thereby enhancing the reliability of subsequent analytical results.
QUALITY CONTROL PROCEDURES ADOPTED

The primary core samples were collected from the entire mineralised zones or

lengths intersected in the drilled boreholes and subsequently prepared at the
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14.4.0

14.4.1

14.5.0

14.5.1

centralised mechanised sampling unit. Standardised sampling procedures, in
accordance with established protocols, were followed under the direct supervision
of qualified sampling technicians to ensure the quality and representativeness of the
samples. Similarly, the external check samples were prepared at the same facility,
also under the supervision of qualified sampling technicians, adhering strictly to the
standard sampling procedures to maintain consistency and reliability in the

analytical dataset.

MEASURES TAKEN TO  ENSURE THE SAMPLING IS
REPRESENTATIVE OF THE IN SITU MATERIAL COLLECTED

All primary samples were marked and prepared from mineralised cores. During
sample preparation, the cores were examined in detail, and sampling intervals were
accurately marked to ensure proper representation of the mineralised zones. The
preparation of primary samples followed the procedure outlined in Para 14.1.0,
ensuring uniformity and quality control. The combination of precise core marking
and adherence to standard preparation protocols ensured that the collected primary

samples were truly representative of the in-situ material.

WHETHER SAMPLE SIZES ARE APPROPRIATE TO THE GRAINSIZE
OF THE MATERIAL BEING SAMPLED

For the determination of K20, SiOz, Al-Os, and Fe.Os by X-ray fluorescence (XRF)
analysis, the core samples were first reduced to a particle size of (—)200 mesh to
ensure homogeneity and reproducibility of results. The fine pulverisation to this
size facilitates uniform mixing of mineral constituents, minimises analytical errors
caused by particle-size variation, and enhances the precision of XRF measurement.
The prepared powder was thoroughly homogenised before being used for pellet or
fused bead preparation, as per standard analytical protocols, to obtain accurate and

representative elemental concentrations.
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CHAPTER-15

QUALITY OF ASSAY DATA AND LABORATORY TESTS

15.1.0 THE NATURE, QUALITY AND APPROPRIATENESS OF THE ASSAYING

15.1.1

AND LABORATORY PROCEDURES

The Reconnaissance Survey (G-4 stage) for glauconitic sandstone in the Parsada—
Nawapara—Gurur Block, Balod District, Chhattisgarh, included comprehensive
laboratory analyses covering surface, pit, and borehole (BH) samples. These
samples were analysed for K.O, SiO., ALOs, and Fe:0s using wavelength
dispersive X-ray fluorescence (WD-XRF). In addition, X-ray diffraction (XRD)
studies were conducted on selected BH samples to determine mineralogical
composition. Detailed descriptions of the analytical methods adopted are provided

in the subsequent paragraphs.

15.2.0 ANALYSIS OF GLAUCONITE BEARING SAMPLES BY XRF

15.2.1

WD XRF (Wavelength Dispersive X-ray Fluorescence)

Wavelength Dispersive X-ray Fluorescence (WD-XRF) is a non-destructive
analytical technique employed for the determination of major oxides in glauconitic
samples. In the present study, WD-XRF was used to analyse four key oxides —
K-0, SiOz, Al:Os, and Fe:0s; — utilising a RIGAKU make ZSX Primus IV XRF
instrument. This method offers high precision and accuracy for elemental

quantification while preserving the integrity of the original sample.

- - "R n—
LN Y
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Photo 15.1 Photograph showing WD-XRF instrument (Rigaku, Japan) at Chemical Lab,

MECL, Nagpur
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15.2.2 PROCEDURE OF ANALYSIS BY WD XRF

Powdered samples were pelletised using a hydraulic press prior to analysis. The WD-
XRF instrument (RIGAKU ZSX Primus IV) was calibrated using matrix-matched
Certified Reference Materials (CRMs) to ensure accuracy and precision. After
calibration, samples were analysed for K.O, SiO2, Al2Os, and Fe20s, with oxide
concentrations computed using the ZSX software. Loss on Ignition (LOI) was
determined separately by heating the samples at 1000 °C in a muffle furnace and

recording the weight loss.

Analytical Procedure:

1. Calibrate the WD-XRF instrument using selected representative samples and
CRMs.

2. Verify that the instrument is set up according to standard operating

guidelines.

Place the prepared pellet securely in the sample holder.

Ensure correct positioning of the sample cup within the instrument.

Initiate the WD-XRF analysis through the ZSX software.

A

Allow the instrument to scan the sample, during which incident X-rays excite
atoms in the sample, causing emission of characteristic fluorescence.
7. Record and tabulate results, including oxide concentrations and relevant

analytical parameters.

15.3.0 XRD STUDIES

15.3.1 X-ray Diffraction (XRD) is a non-destructive analytical technique that utilises X-rays
to characterise the crystallographic properties of a material. In the present study,

XRD was employed for the following purposes:

e Crystal Structure: Determination of the degree of order in the atomic arrangement.

o Phase Composition: Identification of mineral phases present in the sample (e.g.,
quartz, feldspar, hematite, etc.).

o Crystallite Size: Estimation of crystallite size, particularly for nanomaterials, using
the Scherrer equation.

o Lattice Parameters: Measurement of unit cell dimensions, useful for distinguishing

polymorphs or solid-solution series.
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o Strain and Defects: Evaluation of micro-strain and detection of lattice defects

through peak broadening and analysis of preferred orientation.

xpert’ Powder

Photo 15.2 Photograph showing XRD instrument (PANalytical, Netherland) at Chemical
Lab, MECL, Nagpur

15.3.2 PRICIPLES OF XRD STUDIES
It works on the principle of Bragg's Law:
nA=2dsin® (n =1, 2, 3...... n)

Where:

A is the wavelength of the X-ray
d is the interplanar spacing

0 is the angle of incidence

n is an integer (order of reflection)
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15.3.3

15.4.0

15.4.1

Analyzingcrystal —@

Reflectionplane —. g

A

IncidentX-raydirection
Path lengths are difference between A and B.

Text figure 15.1 Diagramatic representation of the principles of XRD Studies

PROCEDURE OF XRD STUDIES

Prior to commencing sample analysis, the XRD instrument was calibrated using

silica Certified Reference Materials (CRMs) to ensure accuracy. The following

procedure was adopted for the analysis:

Sample Collection: Obtain a few tenths of a gram (or more) of the prepared sample.
Grinding: Pulverise the sample to a fine powder of less than ~200 mesh size to
minimise preferred orientation effects and achieve a random lattice orientation.

Pellet Preparation: Place the powdered sample into the sample holder to form a

pellet, ensuring a smooth, flat upper surface and a random particle orientation. Care

was taken to avoid introducing any texture unless an oriented mount was specifically

required.

Analysis: Run the prepared pellet in the XRD instrument to obtain raw diffraction

data.
Interpretation: Process and interpret the diffraction patterns using HighScore Plus

software to identify mineral phases and determine crystallographic parameters.

CHECK ANALYSIS FROM THIRD PARTY NABL ACCREDITED
LABORATORY

The third-party sample analyses were conducted at the Jawaharlal Nehru
Aluminium Research Development and Design Centre (JNARDDC), Nagpur — a
NABL-accredited laboratory. During the present exploration, a total of 15 external
check samples from surface and pit sampling, and 14 external check samples from

borehole (BH) cores, were analysed for K.O, SiO:, ALOs, and Fe.0s. A
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15.5.0

15.5.1

comparison of primary versus external check analyses for all four oxides, presented
in Annexures IIC and IVB respectively, shows a high degree of similarity. This
consistency demonstrates the repeatability and reliability of the analytical results,
the homogeneity of the prepared samples, and confirms that the primary laboratory

analyses are accurate and dependable.

SECURITY AND CHAIN OF CONTROL OF SAMPLES SHOULD BE
CLEARLY MENTIONED

The security and chain of custody for samples — from the field unit to the
sampling unit and subsequently to the chemical laboratory — were maintained
through a meticulous and well-organised process. All samples were prepared at the
centralised mechanised sampling unit under the supervision of qualified sampling
technicians. Each sample was carefully labelled and tagged prior to dispatch, and
transported to the chemical laboratory in securely sealed bags. The integrity of the

seals was verified at the sampling unit before opening.

15.5.2 Standard operating procedures and robust precautionary measures were strictly

followed to prevent any possibility of contamination, ensuring the reliability of
analytical results. The sampling unit operates independently from the chemical
laboratory, eliminating the risk of cross-contamination. Remaining sample portions
were properly preserved, labelled, and stored for future reference, ensuring a secure

and traceable chain of custody under the company’s control.

15.6.0 NATURE OF QUALITY CONTROL PROCEDURES ADOPTED

15.6.1

In order to ensure the accuracy of the analyzed samples, NCSDC-16006 has been
used as certified reference material. The Certified Reference Material (CRM) was

processed under similar conditions as samples and run after every 20 samples.

15.6.2. A total of 14 nos. of external check BH samples analyses has been carried out at

15.6.3

chemical laboratory of INARDDC, Nagpur. Details of external check borehole
sample results are furnished as Annexure-IVB.

Scatter plot of primary vs external check analysis for BH samples for K,0% is
provided in the Text figure-15.2. Correlation Coefficient is 0.995, which is near to

1, suggests repeatability and reliability of the analysis and homogeneity of the
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prepared samples.The detail of all the statistical parameters pertaining to radicals

for K,O values in bedrock-+pit samples are provided in Table-15.1.

Primary vs External Check sample analysis of BH samples
(K20%)
9.00 y=0.910x- 0.529
— 800 s
< S0 R?=0990 4
@ 6.00 e
wl .
= ss¥
= 5.00
< /‘
S 400
& 3.00 //
T 2.00
Y 100 e
0.00 | | | |
0.00 2.00 4.00 6.00 8.00
PRIMARY VALUES (%)

10.00

Text Figure 15.2 Scatter Plot of Primary vs Check (External) sample analysis of BH samples

Table-15.1
Statistical comparison of Primary and External Check sample analysis for K,O
(BH samples)
Comparision of Primary v/s External Check sample analysis (BH Samples)
Comparision Index Total Fixed K,0%
Primary ‘ Check
No. of sample pairs 14
Arithmetic mean 5.997 4.933
Standard Deviation 2.539 2.302
Standard error of mean 0.678 0.615
Variance 6.444 5.298
Mean of deviation 1.064
Standard Deviation (Error) 0.280
Correlation Co-efficient 0.995
Mean absolute error 1.064
Mean relative random error 19.887
Paired T-value 14.205
F- test value 1.216
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CHAPTER-16

MOISTURE

16.1.0 All the analysis has been carried out with natural moisture. However, Moisture

analysis has not been done at this stage. Hence, no information can be provided.
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17.1.0
17.1.1

17.2.0
17.2.1

17.2.2

17.2.3

17.2.4

17.2.5

CHAPTER-17

BULK DENSITY

BULK DENSITY ANALYSIS DETAILS

Bulk density (BD) is a critical parameter, along with volume, for accurately
estimating the tonnage of mineral resources and reserves. It depends on both the
density of individual particles and their spatial arrangement within the ore body.
Bulk density is defined as the ratio of the mass of a material to its volume,
including the contribution of inter-particulate void spaces. It is commonly

expressed in grams per cubic centimeter (g/cm?) or tonnes per cubic meter (T/m?).

BULK DENSITY DETERMINATION PROCEDURE

A total of two core samples were selected and subjected to bulk density
determination to assess the physical characteristics of the glauconitic sandstone. The
objective of this study was to obtain accurate bulk density values, which are essential
for resource estimation The detailed procedure adopted for bulk density

measurement is described below:

Applicability: This method shall be applicable in hard litho units, where regular solid
cylindrical drill cores are obtained during the course of drilling. The drill core

samples to be used for the study should be of NQ or larger diameter.

Sample Preparation:Take a full cylindrical drill core sample of minimum ten (10)
centimeters - length with both ends trimmed smoothly at right angle to the core axis

using a mechanical core cutter to form a regular cylinder.

Measurement:Measure the length of the sample, at-least at four locations along its
axis by suitably rotating the sample. Measure the diameter of the sample using a
calliper scale, at least at four locations, preferably at regular interval. Weigh the air-

dried sample in a platform balance.

Calculation: Take mean average of all the readings for length and diameter. Divide
the average mean value of diameter by two to arrive at the radius ofthe sample. The
volume of a core sample is obtained by using formulae: V = zr’h (where V =
volume, r = radius and h = height or length of the cylindrical core). The bulk
densityofthesample is determined byusingthe formula: B.D

=M/V where B. D= bulk density, M= mass (weight) of

the sample and V= volume of the sample.
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17.2.6 Number of Samples studied: A total of five observations are carried out for each
sample. The average of these observations results for each sample may be taken as
the final bulk density for the purpose of estimation of resources. Bulk density
determination results are mentioned below:

Table 17.1
Bulk density study results of glauconitic mineralisation for Parsada-Nawapara-
Gurur (G-4 stage) block,Balod, C.G.

Bulk
S1. No. Pit no. Borehole no. From (m) To (m) Density
(gm/cm’)
2 MPN02/BD?2 MPN-02 24.10 24.20 267
Average Bulk Density | 2.65
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CHAPTER-18

BENEFICIATION STUDIES

18.1.0 The present exploration is of Reconnaissance Survey (G-4 stage) category.

Beneficiation study has not been carried out at this reconnaissance stage.
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19.1.0

19.1.1

19.1.2

CHAPTER-19

RESOURCE ESTIMATION TECHNIQUE

GENERAL

MECL carried out a Reconnaissance Survey (G-4 stage) in the Parsada—Nawapara—
Gurur block targeting glauconitic sandstone. The exploration programme comprised
detailed geological mapping on a 1:12,500 scale, bedrock chip sampling, pitting, and
drilling through vertical boreholes. Through this integrated approach, MECL
thoroughly evaluated the exploration block, delineated zones of glauconite
mineralisation, and subsequently estimated the Reconnaissance Resource under

UNFC Category 334.

A total of five vertical scout boreholes (MPN-01 to MPN-05) were drilled along five
section lines, designated S1-S1’ to S5-S5'. Geological cross-sections were prepared
based on the interpretation of sub-surface borehole data, incorporating both the grade
of mineralisation and integrated surface—subsurface geological information.
Applying a cut-off grade of 4% K20, mineralised zones ranging in thickness from
2.00 m to 34.00 m were delineated and plotted on the geological cross-sections
(Plate-IV).
Table 19.1.

Table showing mineralisation zone and average grade for K,O encountered in
boreholes, Parsada-Nawapara-Gurur G-4 block, Balod, C.G.

From | To | Thickness | Average K,O
BHNO T ) | @) [ (m) %
3.00 8.00 5.00 6.96
MPN-01 9.00 | 12.00 3.00 5.82
14.00 | 17.00 3.00 4.36
21.10 | 50.00 28.90 7.20
MPN-02 3.50 | 28.00 24.50 6.21
3.00 7.00 4.00 5.15
8.50 | 14.00 5.50 5.80
MPN-03 | 16.00 | 18.00 2.00 4.68
24.00 | 28.00 4.00 6.98
34.00 | 50.00 16.00 4.94
MPN-04 4.00 | 38.00 34.00 6.11
40.00 | 50.00 10.00 5.32
6.00 | 28.00 22.00 6.03
MPN-05 | 32.00 | 44.00 12.00 5.65
48.00 | 50.00 2.00 4.13
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19.2.0

19.2.1

19.2.2

19.2.3

19.24

19.3.0

19.3.1

ASSUMPTIONS FOR RESOURCE ESTIMATION

The resource is estimated using both the Cross-sectional method and the Polygonal
method. While applying these techniques, certain axiomatic assumptions were
inherently considered to determine the overall grade and resource potential of the
deposit. These assumptions, which form the basis of the estimation process, are

outlined below:

The zones of K,O have been demarcated from the values of primary sample
analysis as per the commonly prescribed threshold value. It is to be noted that cut-
off grade of 4% K,O for estimating the resources has been takeninto the
consideration. The minimum thickness of 2.00m of K,O zone has been considered

for resource calculation in both methods.

A total of 2 nos.of BH core samples of glauconite horizon were analysed for bulk

density determination.

A deduction of 20% from Gross in-situ resources has been made to arrive at Net-in-
situ resources by geological cross-section and, polygon method for unseen
geological factors i.e. nature of core, recovery factor, cavities/caverns and other
structural features.

PARAMETERS FOR RESOURCE ESTIMATION

Sampling procedure

The core sampling methodology ensured accurate representation of the in-situ
formation, with borehole cores split into two equal halves—one powdered to (-)200
mesh size for chemical analysis and the other preserved for future studies.
Sampling was conducted at 1m interval for 1** two boreholes and at 2m interval in
the remaining boreholes as per the advice of the TCC committee of NMET.
Standardized sample preparation techniques were followed, including
contamination-free processing, rigorous cleaning of equipment, and adherence to
the coning and quartering method for sample reduction. Each final 300-gram
sample was divided into three equal portions for primary analysis, check analysis,
and future reference. The -200 mesh size ensured optimal fineness for laboratory
testing by XRF, while the sample size was appropriate for accurate chemical
analysis. In total, 140 primary samples and 14 external check samples were

generated.
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19.3.2

19.3.3

19.3.4

19.4.0

19.4.1

19.4.2

Chemical analysis

A total of 140 nos. of primary core samples in Parsada-Nawapara-Gurur (G-4
stage) block were analyzed by in-house chemical lab of MECL, Nagpur. For
reliability of the primary analysis, 10% of primary samples, i.e. 14 nos. of samples
have been analyzed in an NABL approved external chemical lab of INARDDC,
Nagpur.

Cut-off grade

The resource estimation for glauconitic sandstone in the Parsada-Nawapara-Gurur
block has been conducted based on the threshold values set by the IBM which is
under the Ministry of Mines. The minimum threshold value takeninto consideration

is 4% K,O.
Bulk density

A total of two borehole core samples from the K,O rich horizon were analysed to
determine bulk density. The measured values are considered representative of the
K,0O rich mineralization in the area, thereby enhancing the accuracy of resource
estimation and providing a reliable basis for tonnage calculations. The average bulk

density has been computed as 2.65 g/cm?.

METHODOLOGY ADOPTED FOR CROSS SECTIONAL METHOD FOR
RESOURCE ESTIMATION

In Parsada-Nawapara-Gurur G-4 blocks, drilling has been taken up in 05 prominent
glauconitic bodies. Geological cross-sections were prepared by correlating
lithology and K>O zones to delineate the shape of the mineralisation zone, with

profiles generated using GDM software.

For resource estimation, the sectional area of K,O rich zone corresponding to a
particular borehole was defined. Cross sectional area on each section has been
measured with the help of Auto CAD map 2025 software and recorded
systematically. The influence of each borehole is extended up to 400m on either

side or up to the limit of the boundary of the K,O rich mineralised body.
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19.4.3

19.4.4

To calculate the volume of the deposit, the sectional area corresponding to each
borehole was multiplied by the sectional influence. This method ensured an accurate
representation of the volume of mineralised body associated with each borehole.
Once the volume was determined, it was multiplied by the bulk density of the
corresponding borehole to derive the resource estimate. Bulk density values were

obtained through systematic measurements, ensuring reliable tonnage calculations.

Finally, the total in-situ geological resource was determined by summing the
individual resource estimates from all boreholes. This methodology ensures a
systematic and accurate assessment of the Glauconitic resource within the block,

providing a solid foundation for further geological and economic evaluations.

19.5.0 METHODOLOGY ADOPTED FOR POLYGONAL METHOD FOR

RESOURCE ESTIMATION

19.5.1 The resource estimation for K,O rich mineralisation in the Parsada-Nawapara-Gurur

block was also conducted using the Polygonal Method. These mineralised bodies
represent the mineralized zones within which resource calculations were performed.
The polygonal method involves defining individual borehole influence areas within
these mineralized zones, ensuring that the estimated resources are systematically

allocated based on spatial distribution and geological continuity.

19.5.2 The polygonal resource map, as depicted in Plate-V, provides a visual representation

of these borehole influences in each polygon. Area each polygon has been calculated

using Auto CAD.

19.5.3 Resource calculation polygons were generated using a 400 m influence radius from

19.5.4

each borehole. The aggregate resource area was subsequently constrained to the
mapped boundary of the mineralised body.The polygonal areas for each borehole
were precisely measured using AutoCAD Map 2025 software, allowing for accurate
delineation of mineralized zones. Once the polygonal area corresponding to each
borehole was determined, it was multiplied by the measured thickness of the
mineralised zone in that borehole to calculate the volume of the mineralisation. This
approach ensures that the volumetric estimation reflects both the areal extent and

stratigraphic thickness of the deposit.

Finally, the calculated volume for each borehole was multiplied by the respective

bulk density values obtained through systematic in-field measurements. This step
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converted the volume into tonnage, yielding the estimated K,O resource for each
borehole. The sum of resources from all boreholes provided the total in-situ
geological resource for the Parsada-Nawapara-Gurur block. This method ensures an
accurate and systematic assessment of the glauconite resource, facilitating further
economic evaluation and potential extraction planning.

Table- 19.2

Boreholes and corresponding Polygonal area in Parsada-Nawapara-Gurur G -4 block

S1.No. Borehole No. Area of golygon
(m°)
1 MPN-01 379336.7831
2 MPN-02 189368.4193
3 MPN-03 299986.1924
4 MPN-04 211286.8765
5 MPN-05 309416.6005
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CHAPTER-20

REPORTING OF RESOURCES

20.1.0 RESOURCE ESTIMATION

20.1.1 The resource estimation has been conducted using two methods: the Cross-Sectional

Method as the principal method and the Polygonal Method as a check method. In the
Cross-Sectional Method, resources were estimated on a borehole-wise and section-
wise basis, following the specifications and basic assumptions established earlier.
This method involved delineating geological cross-sections along designated section
lines, correlating lithology and K,O grade to define the mineralised body's shape and
volume. In the Polygonal Method, resources were estimated on a borehole-wise and
polygon-wise basis. Each borehole was assigned a specific polygonal area,
determined by spatial distribution within the mineralized glauconitic bodies. The
estimated resource for each borehole was calculated based on its corresponding
polygonal area, zone thickness, and bulk density, ensuring systematic and reliable
assessment. By comparing results from both methods, the accuracy and reliability of

the resource estimation were validated.

20.1.2 A deduction of 20% from Gross in-situ resources has been made to arrive at Net-in-

20.1.3

situ resources by geological cross-section and, polygon method for unseen
geological factors i.e. nature of core, recovery factor, cavities/caverns and other

structural features.

A total of 104.53 million tonnes of Net in-situ Reconnaissance Resources (334
category) with average grade of 6.11% K,O has been estimated by cross-sectional

method.

20.1.4 However, total of 105.28 million tonnes of Net in-situ Reconnaissance Resources

(334 category) with average grade of 6.05% K,O has been estimated by polygonal
method.
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Table 20.1
Summary and comparison of Reconnaissance Resources (334), Estimated by Cross Sectional
method and Polygonal method in Parsada-Nawapara-Gurur (G-4 stage) Block, Balod Distt.,
Chhattisgarh
Cross-Sectional Method Polygonal Method
Net in-situ Average Net in-situ Average R
Resources Grade Resources Grade ) Difference
Resource (million (K;0%) (million (K20%) in Resources
tonnes) 270 tonnes) 270
104.53 6.11 105.28 6.05 0.71

20.1.5 All estimated resources have been classified under the Reconnaissance Category
(334) as per the United Nations Framework Classification (UNFC) guidelines. The
details of estimation of resource by cross sectional method and polygonal method are

furnished at Annexure- VIII & XI respectively.

20.1.6 All calculations for grade estimation are made by weighted average method. The
sample interval was maintained at 1.00m and 2.00m with the exception of minor

variations or structural implications.

20.1.7 The resource estimates obtained through the Cross-Sectional Method and Polygonal
Method were compared to assess the confidence level of the estimation. The
polygonal Method, used as the check approach, yielded a resource estimate 0.71%
higher for K,O as compare to the Cross-Sectional Method which is principal method.
This variance falls within the permissible limits, confirming the reliability and

accuracy of the resource estimation.
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Text Figure-20.1: Representative cross section along S1-S1° and S4-S4° for Parsada-Nawapara-Gurur (G-4 stage) Block for Glauconitic Sandstone, District- Balod, Chhattisgarh
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21.1.0
21.1.1.

21.1.2.

21.1.3

CHAPTER-21

SUMMARY AND RECOMMENDATIONS

SUMMARY

The Parsada-Nawapara-Gurur exploration block (G-4 stage) for glauconitic sandstone
covers an area of 144.0 sq. km, encompassing parts of the villages Parsada,
Belmand, Karahibhadar, Chichbor, Chirchori, Karkabhat, Khairwahi, Nawapara,
Mujgahan, Dhobanpur, Dhanora, Gurur, Thekwadih, Chitod, and surrounding areas
in Gurur and Balod tehsils of Balod district. The exploration block falls in the
Survey of India toposheet no. 64H06. The exploration block can be reached from
Durg via Durg-Balod Road through NH-7.

The Parsada—Nawapara—Gurur G-4 block lies in the southern part of the
Chhattisgarh Basin and hosts Meso— to Neoproterozoic litho-units of the Chandarpur
Group, comprising the Kansapathar Formation (younger) and Lohardih Formation
(older). The Kansapathar Formation represents a transgressive—regressive sequence
with lower fining-upward marine-transgressive strata and upper coarsening-upward
shallow marine to coastal deposits. It is dominated by well-sorted, medium- to
coarse-grained quartz arenite and is economically significant for its glauconitic
sandstone horizons, which formed under marine, low-energy, anoxic conditions
during transgression. Glauconite occurs as pellets and coatings on detrital grains,
with variable thickness and concentration, and holds potential for potash and critical

element extraction.

The underlying Lohardih Formation marks the basal Chandarpur Group and records
the earliest siliciclastic deposition in the basin. It consists mainly of ferruginous
feldspathic sandstone with shale partings, polymictic conglomerates, and occasional
laterite. The conglomerates rest unconformably over the Archean basement, reflecting
high-energy alluvial fan to fan-delta settings during early sedimentation, followed by
marine shoal-bar systems enriched in iron oxides. Shale occurs only in borehole
intersections, intercalated with sandstone. The area exhibits subdued, nearly flat
topography, with strata striking ENE-WSW to E-W and dipping gently (2-5°)
towards the NNW.
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21.14

21.1.5

21.1.6

21.1.7

Exploration in the Parsada—Nawapara—Gurur G-4 block began on 16 June 2024 with
geological mapping at a 1:12,500 scale, followed by systematic surface bedrock
sampling to assess lithology and mineralization. Zones of glauconite enrichment
identified from these samples guided subsequent pitting and drilling activities.
Mapping covered the full 144 sq. km area using a 1 km x 1 km grid system, ensuring
uniform data coverage. Field observations recorded lithology, structures, and mineral
occurrences, with structural measurements taken by Brunton compass and coordinates
logged via GPS. Laboratory analyses were carried out at MECL facilities, with check
analyses performed at INARDDC, Nagpur.

Bedrock sampling during geological traverses involved collecting 121 samples, of
which 21 samples showed >1% K20 (1.00-2.15%), defining 5—6 target zones. Based
on these results, 22 pits were excavated (125.5 cu. m) at selected locations to evaluate
lateral and subsurface continuity of mineralized horizons. Pit samples revealed K.O
grades ranging from 0.39% to 6.44% (highest in Pit-09 near Kuliya village). Six pits
returned values above 1% KO, indicating moderate to high glauconite enrichment,

particularly in less-weathered sandstone.

Drilling comprised 228 m in 5 scout boreholes (MPN-01 to MPN-05), selected on the
basis of positive surface and pit sample results. Borehole logging recorded
lithological, structural, and mineralogical details, with glauconitic sandstone and
glauconitic shale encountered in almost all the boreholes. Sampling was generally
done at 1 m intervals in the first two boreholes and 2 m intervals in the remaining
three. Analytical results indicated multiple K,O enriched zones, and the borehole

coordinates were determined using DGPS in WGS-84 Datum.

In borehole MNP-01, zone of 39.90m thickness with >4% K20% (Range 4.36% -
7.20% K20) has been found. In borehole MNP-02, a zone of 24.50m thickness with
>4% K20% (6.21% K20) has been found. In borehole MNP-03, zone of 31.50m
thickness with >4% K20% (Range 4.68% - 6.98% K20) has been found. In borehole
MNP-04, zone of 44m thickness with >4% K20% (Range 5.32% - 6.11% K2O) has
been found. In borehole MNP-05, zone of 36m thickness with >4% K20% (Range
4.13% - 6.03% K20O) has been found. These results provided a robust basis for

subsequent resource estimation and evaluation of the block’s economic potential.
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21.1.8

21.1.9

21.1.10

21.1.11

21.1.12

21.1.13

A distinct disparity is observed in the K:O content of surface and core samples of
glauconitic sandstone. The average K.O content of 22 pit samples is 1.08%, whereas
the weighted average of K-O content from five boreholes ranges between 5.36% and
6.21%. This difference may be attributed to (i) surface weathering and leaching,
which reduce K:O in pit samples, and (ii) better preservation and enrichment of K-
bearing minerals at depth. Additionally, apart from glauconite, other potassium-
bearing phases such as feldspar (orthoclase/microcline), illite/mica, and diagenetically

altered detrital minerals may also contribute to the overall K-O content.

Nevertheless, the elevated K.O values observed in the borehole samples do not negate
the occurrence of glauconitic sandstone in the area. The Kansapathar Formation of the
Chhattisgarh Basin is regionally well documented for its glauconite content, and the
characteristic lithological association of glauconitic sandstone is a consistent
stratigraphic feature of this unit. Therefore, while the precise contribution of
glauconite to the observed K>O values may vary due to the presence of additional
potassium-bearing phases, the geological context strongly supports the interpretation

that glauconitic sandstone is indeed present within the explored sequence.

Petrographic studies suggest glauconite is more common in fine-grained sandstones
and shales, as their low-energy depositional conditions favor its growth and
preservation, leading to higher concentrations in finer facies than in coarser
sandstones.

The resource estimation for glauconitic sandstone in the Parsada—Nawapara—Gurur
block was carried out using the Cross-sectional Method as the principal approach
and the Polygonal Method as a check. A standard 20% deduction was applied to
gross in-situ resources to account for unseen geological factors such as core recovery,
cavities, and structural variations, yielding Net in-situ Reconnaissance Resources
(UNFC 334 category).

The resource estimation indicates 104.53 million tonnes of net in-situ Reconnaissance
Resources (UNFC 334) with an average grade of 6.11% K:O by the cross-sectional
method, while the polygonal method estimates 105.28 million tonnes with an
average grade of 6.05% K:O.

The difference between the two estimates—104.53 Mt (cross-sectional) and 105.28
Mt (polygonal)—represents a variation of 0.75 million tonnes, or roughly 0.71%

higher in the polygonal method. Itis well within the permissible limit.
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21.1.14

21.1.15

21.2.0

21.2.1

21.2.2

21,2,3

The Reconnaissance Survey for glauconitic sandstone in the Parsada—Nawapara—
Gurur block, Balod, Chhattisgarh, was recommended in the 64th TCC meeting held
on 29-30 April 2024, and subsequently approved in the 35th EC meeting held on 16th
May 2024. MECL received formal approval from the 35th Executive Committee of
NMET through letter no. 23/457/2024-NMET/120, dated 10 June 2024, with a
designated completion period of 12 months. The exploration block covers an area of
144 sq. km; however, the OM issued contains a typographical error, recording the area
as 146.27 sq. km. Field operations commenced on 16 June 2024, during which MECL
carried out geological mapping on a 1:12,500 scale, bedrock sampling, pitting, and

drilling. The Geological Report is now being submitted in September 2025.

The Geological Report has been prepared by MECL and peer-reviewed by Dr. P. R.
Golani, Retd. DDG, GSI. All necessary inputs, corrections, and suggestions provided
by the peer reviewer have been duly incorporated, and the final report is being
submitted in September 2025

RECOMMENDATIONS

Five substantial K,O rich potential zones have been delineated based on the
exploration data generated during the G4 stage exploration work carried out in the
block.

To establish strike continuity and to assess the depth and grade continuity of the
above-mentioned potential areas, systematic drilling operations may be undertaken to
upgrade the block to the G3 level.

SEM-EDS studies are recommended in future work to validate the presence of

glauconite vs feldspar/mica in the area.
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CHAPTER-22

PLATES AND MAPS

Location Map of the block showing various topographic and physiographic features
on Sol toposheet is given as Plate-I.

Regional Geology Map is given as Plate-II.

Block Geological Map on 1:12,500 with Bedrock and pit and BH Locations is given
as Plate-III.

Geological cross section along section lines S1-S1' S2-S2', S3-S3', S4-S4' and S5-
S5'on 1:1000 scale is given as as Plate-IV.

Map for the mineralised body used for determination of polygonal resources, on 1:

25,000 scale is given as Plate-V
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CHAPTER-23

ANNEXURE / ENCLOSURES TO THE REPORT

23.1.0 The report includes all the relevant annexure and maps, plans, sections, photographs
& photomicrograph etc. List of annexures, tables, maps/plans/sections,
photographs, Text figures & photomicrograph etc are provided before the start of
the text part of the Geological Report.
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CHAPTER-24

ANY OTHER INFORMATION

24.1.0 ANY OTHER INFORMATION

No Such information is required to be mentioned additionally.

127




CHAPTER-25

CERTIFICATE FROM THE QUALIFIED PERSON WITH NAME, DATE
AND SIGNATURE

This is to certify that geological report in respect of Reconnaissance Survey for
Glauconitic sandstone in Parsada-Nawapara-Gurur block, Balod, Chhattisgarh was
recommended in 64™ TCC held on 29"™-30"™ April, 2024 and was subsequently
approved in 35™ EC held on 16.05.2024. MECL has received approval from the 35t
Executive Committee of NMET through letter no. 23/457/2024-NMET/120, dated
10™ June 2024, with the designated time duration of 12 months. Field operation was
initiated by MECL on 16" June 2024, carried out Geological Mapping on 1:12,500
scale, bedrock sampling, pitting and drilling and the Geological Report is being
submitted in September 2025.

NAME: SHRIKANT SHARMA
DESIGNATION: HoD (EXPLORATION)

DATE: 08.09.2025
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LIST OF PERSONNEL ASSOCIATED WITH RECONAISSANCE SURVEY (G-4)

FOR GLAUCONITIC SANDSTONE IN PARSADA-NAWAPARA-GURUR BLOCK

(144 SQKM) DISTRICT-BALOD, CHHATTISGARH

Shri P. Ravindran, Ex.GM (Exploration )

1 | Overall guid
verall guidance Shri Shrikant Sharma, HoD (Exploration )
Shri S.N. Khadse, GM (Exploration)
Overall Planning, Co- :
2 ordination & Supervision Shri Naveen Kr. Pala, Sr. Manager (Geology)
Vikash Kumar, Sr. Manager (Geology)
Shri S.N. Khadse, GM (Exploration)
Shri Jayprakash Choudhury, Sr. Manager (Geology)/Head
3 | Operation (Operation)
Shri Alok Daharwal, Sr. Manager (Geology)
Shri Sandeep Sarangi, Manager (Geology)
) Shri Deepesh Rawat, Manager (Drilling)
4 | Project Management o o
Shri Mitesh Kumar, Manager (Drilling)
Physical Execution of work
Shri Ram Pramod, Manager (Geology)
5 | a) Geology , _
Shri Omkar Narayan Behera, Ex. Geologist
) Shri Ankush Wagh, Sr. Sampling Assistant
Sample Processing i
6 Shri Ram Pramod, Manager (Geology)
Shri P. Ravindran, Ex.GM (Exploration )/ Lab. in-charge
Shri Shrikant Sharma, HoD (Exploration )/Lab in-charge
Chemical Laboratory - - -
7 Shri Rohit Sharma, Manager (Chemical Lab)
Dr. Deepti Rahangdale, Manager (Chemical Lab)
8 | Petrographic Studies Shri Sayantan Pal, Manager (Geology)
Vikash Kumar, Sr. Manager (Geology)
Documentation
9 Shri Ram Pramod, Manager (Geology)
Shri S. K. Satpathy, Sr. Manager (Geology)
Non-Coal Geological Ms. Rajanya Roy, Assistant Manager (Geology)
10 | Report Cell Shri Uday Patil, Sr. Computer Operator
Shri Shivanand, Sr. Computer Operator
Shri P. S. Negi, Survey & Map Officer
1 Reprography and Printing | Shri Durgesh Devarshee, Assistant Survey & Map Officer
Shri Deepanjan Halder, Assistant Survey & Map Officer
12 | Proposal Formulation Vikash Kumar, Sr. Manager (Geology)
13 | Hindi Translation Vikash Kumar, Sr. Manager (Geology)
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LOCALITY INDEX
Locality Latitude Longitude
Belmand 20° 44' 38.94"N 81° 15'55.33"E
Parsada 20° 43' 06.49"N 81°16'29.64"E
Jagtara 20° 41' 54.15"N 81°16'05.67"E
Jamgaon 20°42'07.67"N 81°17'12.66"E
Karahibhadar 20° 41' 52.81"N 81°18'36.99"E
Karkabhat 20°41'21.36"N 81°19'53.10"E
Chirchari 20°42'16.85"N 81°20'18.40"E
Sorar 20° 43'46.52"N 81°19'33.58"E
Dhobanpur 20°42'18.24"N 81°21'01.72"E
Kaparmeta 20°40' 51.55"N 81°21'29.81"E
Gurur 20°41'04.31"N 81°24'03.23"E
Kuliya 20° 40'40.52"N 81°26'28.05"E
Purur 20°39'57.13"N 81°29'12.93"E
Chitod 20° 40' 22.68"N 81°29'55.38"E
Kumharkhan 20° 40' 08.35"N 81°28'11.72"E
Nawapara 20°42'27.90"N 81°19'50.75"E
Nawagaon 20°39'57.21"N 81°26'11.65"E
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ABBREVIATION
SL. Abbreviation Full form
No.
1 UNFC United Nation Framework Classification
2 IBM Indian Bureau of Mines
3 DGCO Directorate General Camp Office
4 GSI Geological Survey of India
5 MECL Mineral Exploration and Consultancy Limited
6 CPSE Central Public Sector Enterprises
7 NMET National Mineral Exploration Trust
8 TCC Technical cum Cost Committee
9 EC Executive Committee
10 | DMG, MP Directorate of Geology & Mining, Chhattisgarh
1 NABL National 'Accreditation Board for Testing and Calibration
Laboratories
12 INARDDC Jawaharlal Nehru Aluminium Research Development and Design
Centre
13 F.S.P. Field Season Programme
14 MEMC Minerals (Evidence of Mineral Contents)
15 MMDR Mines & Minerals (Development and Regulation)
16 NH National Highway
17 WGS-84 World Geodetic System-84
18 UTM Universal Transverse Mercator
19 RL Reduced Level
20 cum Cubic Meter
21 ICP-MS Inductively Coupled Plasma Mass Spectrometry
22 DGPS Differential Global Positioning System
23 DMS Degree Minute Second
24 M/m Meter
25 Sq. km Square Kilometer
26 M. Sc. Master of Science
27 M. Sc. Tech Master of Science Technology
28 mRL Reduced Level in metre
29 R.F. Reserve Forest
30 QA/QC Quality Assessment/ Quality Checks
31 WD-XRF Wavelength Dispersive X-ray Fluorescence
32 CRM Certified Reference Material
33 SARM South African Reference Material
34 Sol Survey of India
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