CHAPTER 2 GENERAL OUTLINE

2-1 The Investigated Area
2-1-1 Location and Extent of the Investigated Area (Fig. 1)

The investigated area, spreading over 26 square kilometres of the block of PMDC ticences, falls
almaost in the centre of Lakhra coal field, which is reported to extend for 40 and 12 Kilomeltres
in nortivsouth and cast-west directions respectively. It is located to the northwest of
Hyderabad and is about 6 kilometses in east-west and 4 kilometres in norih-south directions.

The area was selected for detailed explosation in 1979 as it enjoyed favourable geological and
mining condilions reported by PMDC on the basis of data collecied thiough 22 drill holes. It
occupies about half of the area of PMDC's block from its centre t0 western boundary. Further
explosation in lhe remaining parl of the block would be carrizdout to analyse the geological
and nining conditions and for estimating quality and quantity of coal during the development
of coal in the investigated area. Numyber of 50 drill holes executed in the asea was defermined
by due consideration of both period of drilling, and data required for analysis of geolozical and
mining conditions beside quality and quandity of coal.

2-1-2 Access

Lakhra coal ficld lies to the west of Pelaro-Khanot-Manjhand seclion of Kote-Habib Kot
railwayline and Indus highway. It is accessible by truckable unmetalled roads connencing
from Indus highway at Aliabad, aboul one mite south of Khanol, and near Khanot railway
station. The unmeialled roads were constructed and are maintained by private companics
mining coal from about 30 openings to the south of the investizated area for teansporiing
water to the mines from {ndus river and transport of coal through trucks.

The investigated area is aboul 21 kilomeires by road from Khanot. ¥t 15 casily approachable by
fous-wheel driven vehicles and bears a net-work of fruckable roads. It is at a road distance of
80 kifometres from Hyderabad, and 217 kitomelres from Karachi.

2-1-3 Topography and Climate (Figs. $ and 6)

The investigated area consists of Hat-fopped hills comprising of Laki limestone eroded at places
to give rise to small and aarrow valleys exposing older rocks. About half of the western partis
flat with geatle undulations at places. Eastesn parl of the area is traversed by Kath Butthi
strezm and its tribularies, which dissect the limestone giving rise to valleys and isolated hills
with Hat tops, and fairly mgsed topography. Ranikot formation and Basal Laki laterife afe
exposed along the slopes and bottoms of valteys. Relief of the area is low. Drifl-hole JT33 at

the highest altitude is tocated at 141.530 metres, and towest in case of JT49 at 112.092 mietres
above sea-fevel.

Save few low lying arcas on the hill tops and valleys, the area is gencrally barren. There are
some shrubs and bushes. However, trees are rare, and this area looks like a desert of rocks
befote monsoon fains.

Duiing long summers from March to Oclober, temperature during day time s very high
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exceeding ever 50 degrees centigrade on quite a few days. Dusing the first week of August it
rained in the area making it green with grass, bushes and shubs. Many nomads moved in
alongwith their cattle. They remained in their areas as long as the rain-water lasted in ponds.
During this period they plough the depressions soaked will rain water and tend the catile.

The climate in November became mild to the extent that it appeared pleasant without
air-conditioness even dusing day time.

The rains mentioned above were fomential. They were exceptionally heavy. The dried
nonperennial streams swoll with water rushing furiously to the river Indus. The Indus highway

was washed away partiallyfcompletely at many places and four bridges collapsed between
Hyderabad and Khanet.

2-2 Previous Investigations
2-2-1 Pre 1976 Work

Coal in the area was reporfed as early as 1855, bul the systematic surveying comsnenced from
eighleen seventies. Coal mining in the arca commenced in Pre-Independeace days and is
continuing on a snall scale with regular mining and gradual increase in production from early

sixties. Presently, there are 8 private coal mining companies producing about 180,000 tonnes
of coal per annum.

Geological Survey of Pakistan investigated the Lakhra coal Meld in early sixties, and based on
28 drtll holes execuled over an area of about 205 square kitometers reported 240 milkion
tonnes of coal of which 21.9 million Ltonues were considered as proved resemves.

Foltowing this WPIDC, Lusgi, Polish Consultants, JCI and CIDA have been involved in the
cvaluation of coal deposils, indusinal tests for delermining farge scale commercial uses, and
feasibility studies for mining and coal fired power plant.

2-2-2 Geological Work by PMDC

Geological investigations including mappirg, analysis of structure, evaluation of coal,etc.;
surveying including plotling of topography on large scale, and dnilling at 19 sites have been
carricdout by PMDC in the block of licences measuring 52 square Kilomelres. Results of the
work have been delailed in the geological report on part of Lakhsa coal field, near Khanot,
district Dadu, Sind submitted in 1976. Following is the summarized description of the work;—

Regional mapping over 1380 square kilomelres on 1:50,000 scale covesing whole of Lakhma
coal field and adjacent arcas, detaited mapping on photogrammetsic base maps on 1:12,000
and 1:6,000 scale covering areas held by private parties and maost of the PMDC’s block of
licenves, and lopogeological mapping on topographic maps on 1:5,000 scale prepared by
surveying 34.11 square kilomelres of which 22.69 square kilomelies belong to the block and
cover parl of the area investigated by JICA.

Drilling has been executed al 19 siles for a composite depth of 1844927 melres from
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December, 1975 to June, 1976, and geological analysis has been conducted together with the
data of 3 holes drilled in the block by GSP previously. It is reported thal the coal seams occur
at 10 hosizons. However, only three seams, pamely, Lailian, Dhanwari and Kath are considered
waorkable. [sopach maps of the workable seams have been prepared and based on these maps,
the reserves of woskable coal in situ have been estimated at 172.59 million tonnes assiming
that the minimum workable thickness of ¢0al is 0.75 metre. On the other hand, analytic data
and results of fests by different agencies on samples collected from mines and ihrough drilling,
from time to time, incorporated in the report indicate that:—

The calorific value of coal ranges from 7,000 to 7,530 BTU/1b when wet (fresh sample from
ming), and 10,000 to 13,230 BTU/Ib in air dried samples. Sulphur content varies from 3 to 16
percent. The coals ase classified as lignite A to sub-bituminous C in rank. They are non-coking
and non-caking. They can be mined in large lumps, which lose moisture on exposure to surface
and ¢rumble down. They are liable to spontancous combustion.

Exposed rocks in the area are Ranikot group of Paleocene age, Laki group belonging to Eocene
epoch, Manchar formation of Pliocene, and thin sporadic Quaternary deposils.

Ranikot group is divided into Lower and Upper Ranikot formations. Uppes part of the Lower
Ranikot fonmation is impregnated with coal seams.

The mapped area consists of crestal part of a doubly plunging anticline with axis running
noith-south trending normal faults longitudinal €o the structure. Unconformities exist belween
Ranikot and Laki groups, and between Manchar formation and older rocks.

The above said data and description have been used in the present epoil.

2-3 Present Exploration Work

2-3-1 Intreduction

Most of the equipment such as drilling rigs, land cruisess, surveying instruments, ele. requiced
for exploration work were imporicd by the JICA Mission from Yapan.

Drilling was performed by drilling engincers with 3 drilling sigs on two shifls system.
Geological and general surveys were underlaken on one shift system.
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JICA Mission was organized as defailed below: -
Leader (1 - part time)

Deputy Leader (1)

. . |
[ I

Geologicat Survey Drilling Teamn (8)
Team (1) Team (1 — for Leader of the Team — (J)
30 days oaly)

o - -
[ | |

Engineers on Engineess on Engineers on Assistant to Team
RigNo. § Rig No. 2 RigNo. 3 Leader (1)
Moming Evening Moming Evening Moming Evening

shift (1) shife (1) Shife (1) Shift (1) Shife (1) Shan (1)

(Numerals in brackeis show number of personnel)
The land cruisers {three numbers brought from Japan were ulilized for commuting senvice
from base camp {0 siles, communication belween sites, and transport of matenals. Wireless
cquipment and walkie-talkies were also provided.
2-3-2 Diilling Work

(1) Diilling Rigs

Main items of drilling equipment used 3s sile are:—

(i) Koken Hydrautic RK-2 Engine 3T- REYS
Feed Drilling Machine 90L

(ii) Koken Wire-line WLE-MG- Engine NS- 3zels
Pomp 10 110C

(i) Koken Hispeed HM-250 Engine NS- dsets
Mud Mixer 6sC

(iv) Koken Tripod GPD-95 3 sets
Pipe Desrick

) Koken Wire-line Wil-4 Fngine N§- I wts
Hoist 50C

{vi) Generator for GR-2.2 3 sets
Hiumination

{vii) Mud Tank 5 Tons- 4 sels

capacily

{viii) Beatonite, Ribonite, 1 unit
elc.

{ix} Olker pastls -3 units
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Other ttems which were procured in Pakistan are as foltows: —

Tank Lorsics 2 nos.
Trucks -3 nos.
Waler tanks 3 sets

(2) Results of Dsilling Work

Table 4 Summary of Drilling Work

— e— - — — J—

_ Composite E Nos. of
Nos. of Nos: of Dsiltin Average | Recovery holes

Month B Drill- £ depth ! ofcore bassen

| shifts depth p i i i

holes (m) (m) 3 e or with

; thin coal

June o — - - — -
July 54 i 791.26 98.91 76 0
Aug. 34 s 437.85 8157 79 2
Sepi. 52 12 1,E18.60 93.22 76 4
Oci. 74 15 §,690.10 11267 67 0
Nov. 54 10 1,165.25 11625 6?2 2
Total 2714 50 5,203.06 10406 11 3

Drilling has been executed at 50 sites for a composite depth of 5,2 03.06 metres o prove the
coal deposits. Depth of dril holes ranges from 71.15 to 143.25 metres.

Limestone was mostly driled with tri-cone bit 4 inches in dismeler. The hole was then cased
with pipe of 97 mm diameter to prevent wales toss. Following this the remaining drilling of the
hole was conducted using NQ Boriz bit of 70 mm diameler by the *wire-line working method”.
NQ core barrel was used for collecting core, but the core recovesy achieved is 71 peicent due
to loose and soft sandstone zones in the formation. In addition to inserting the casing pipe,
bentonite, Ribonile elc. were employed to control the water loss.

Up to 16 coal seams, as in JT 39, were encountered dunng the course of dritling. Brili holes
containing the coal seam(s) having more than one melre thickness are 398 dnll holes (JT6,
11, 12, 13, 17, 18, 20 and 22) proved to be barren or conlain very thin and insignificant coal
seams.

2-3-3  Geological Invesligalions

After the logging of drilling cores at site, cores of coal seams and rock samples were packed for
analyses and tests.

Columnar and geological sections have been prepared on 1:500 scale, and used in the
intesprelation of geologic structure. Columnar sections of coal seams have also baen prepared
on 1:50 scale. Efforts have been made to correlate the seams with the help of said sections,
and topogeology has been investigated Lo some extent.
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Detailed studies have been carriedout in Japan. Fusther work on correlation has been done
based on the columnar sections of dritl holes on 1:100 scale and those of coal scams on 1:50
scale. Coal and rock samples have been tested and analysed by various methods, and quality of
coal and mining conditions have been determined. Based on the anslytic data of coal samples,
iso-ash maps, iso-calorific value maps and iso-sulphur maps have been prepared. Samples of
some coal seams have been subjecied fo ultimate analyses, and their washabilily curves, ash
fustion temperatuse and composilion have been measured. Correlation dizgrams between
specific gravily and ash, ash and calorific vatue have been made.

Isepach maps of coal seams above 0.5 mefre in thickness and structural contour maps have
been prepared. Areas avaitable for open-cut and underground mining have been delineated

based on the studies mentioned above, and ¢oal reserves have been caleulated separately for
both.

As a result of the presentl work, the coal scams in the investigated area appear to fall in two
horizons namely, the Upper Coatbeaning Beds and Lower Coal-bearing Beds. The Upper
Coal-bearing Beds contain all the important seams — Dhanwari, Laitian and Kalth — reported
by PMDC. Regardless of theis size, shape, thickness and quality, 11 coal scams have been
encouniered in the Upper Coalbearing Beds. These seams constilude 5 coal zones of which No.
3, No. 2 and No. 1 zones contain main workable coal ard nearly costespond respectively to
Dhanwari, Laitian and Kath seams. Theoretical reserves in situ have been estimated at about
798 million tonnes, and recoverable raw coal sesepves at 53.7 mitlion tonnes on the basis of
strip ratio upto 1215 by open-cut method, and by assuming minimem workable thickness of
0.75 melres and 0.50 meires for undesground and open-cut mining respectively.

The Lower Coalbearing Beds ideatified during the course of work lic 20 to 40 metres below
zone No. 1 of the Upper Coal-beasing Beds. The Beds are 30 metres thick. They contain 8 coal
seams, which Fall in theee zones — L1, L2 and L3. The scams are geacrally thin. Most

important seam in the Beds is upto 0.92 metre thick. Atso due to insufficient data these scams
have not been evaluated.

Two barten areas have beea located during the course of work. One of the areas falls in the
western part. It runs north-south. The other located in the northern part nins east-west.

The coal seams and the strata are atmost Tlal. They have been displaced in the centeal part of
the investigated area by {wo pivotal normal faults. Block belween the foults is down-thrown to

form a graben with throws increasing towards south. The faults dic-out in the investizated
arca when traced towands north.

2-3-4 Survey

Coordinales and elevations above sea-level of the grid-intersection poinls and proposedf
execaled 50 drill holes have been determined in the investigated area spreading over 26 square

kitomires. Furiher, for compiling the topographic base map of the area, supplementary survey
has been carriedout.

The work has been accomplished jointly by Pakistani and Japanese sumveyors. Sunveying
instruments used during the work are detailed in Table S,
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Table 5 Surveying Instniynents

| ftem i Quantity Particulars B
Theodotite ! ¥ Japan  Nihon Kogaku K.X. NT-2
. _"i 1 | epc T Asahi Scimitsu Pentax
Compass , P Japan Ushikata K_K. Minimum Scale 1 degree
Other J set _;a 5 5 metres Telescopic StafT, Eslon Tape
fnstruments | pan 50m, other Tape
] e L PMDC 3 metres Telescopic Staff
Following is the summary of work accomplished: —
(1) Determination of grid co-ordinates and elevations of drill holes {Table 6)
Number of drifl hales: 50
Accuracy of direction angle from new poini to known conirol point 19°03>
Accuracy of co-ondinates 130 cm>
Accuracy of heights 220 cm>
(2) Supplementary susvey for 15,000 scale topagraphic map (Fig. 5)
: Method of measurement
Azimuth by compass measurement
Distance and direction by stadia reading
Length of traverse route (beanch roufe included) 57,090 metres
Number of traverse points 527
Area of supplementary survey about 9 square kilomelres
(3) Establishment of grid points and measurement of heights (Table 7)
Number of grid points 84
Numberof heights measured 22

All the sumvey woik has been based on the (rizangulation stations esiablished by Susvey of
Pakistan and PMDC.

Table 6 shows the grid co-ordinates and heights of the drill holes executed dusing the present
work.

Table 7-1 & 2 detail the same data of new g1id points established by PMDC during the present
work.

Tables 8-1, 2 & 3 show the grid co-ordinates and heights of dritl holes exccuted by PMDCin
1976.
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Table 6 LIST OF GRID CO-ORBINATES AND HEIGHTS
OF DRELL HOLES EXECUTED BY PRESENT WORK {1979}

ORILL GRID CO-ORDINATES (m) HEIGHTS {;éllt GRID CO-ORDINATES 0?!

. HEIGHTS

RO. Northing fasting (m) HO. Horthing Easting (m)
JT-1 |902,726. 2,150,648. 126.130 {31-26| 899,160. »153,455. 129.669
2 |902,360. 2,151,035, 126.6909 271 902,130.092 | 2,153,575.854 | 1372.7119
3 | 902,108. 2,150,634, 126.085 28| 902,077. 2,154,274. 133.443
4 |]902,060 2,15%,387. 127.280 291 901,419. 2,153,665. 134.330
5 1901,136.937 | 2,150,632.172 | 124.280 30 900,946. 2,154,425, 133.395
6 }901,105. 2,151,459, 124.207 31} 900,7294. 2,153,641. 130.801
7 ]900,970. 2,150,920. 123.520 32| 899,264. 2,154,169, 133.284
8 | 900,380. 2,150,635. 121.6380 33| 902,682.986 { 2,154,138.491 { 141.530
9 | 900,550. 2,151,354, 123.155% 34} 902,430. 2,154,710. 138.046
10 | 899,465. 2,151,035, 112.400 35} 902,615. 2,155,331, 137.150

11 | 899,021.938§ 2,150,631.860 | 119.250 36| 901,872.244 1 2,155,207.876 | 136.435
12 | 900,797.146 | 2,152,410.749 | 125.634 37} 899,770.187 | 2,150,692.836 | ¥21.260

13 |902,779.4%0| 2,152,278.400 | 134.800 38§ 901,140. 2,155,304. 128.087
14 | 902,340, 2,151,978. 131.521 331 900,893.858{ 2,154,890.607 | 124.324
15 | 901,965. 2,152,500. 133.530 401 200,323. 2,155,311, 135.238
16 | 901,684. 2,151,678, 126.514 41| 899,792. 2,154,623. ¥35.954
17 | 901,13. 2,151,936. 125.448 421 899,720. 2,155,189. 127.217
18 | 900,547. 2,151,827. 123.552 43| 902,662. 2,156,111. 141.116
19 | 900,137. 2,152,317. 123.888 44| 902,153. 2,155,871, 139.5N
20 | 899,769. 2,151,738. 123.400 45| 901,489, 2,156,457.167 124.47
21 | 839,160. 2,151,972, 123.084 461 901,140.389] 2,155,907. 116.882
22 [902,625.516| 2,153,252.075 | 135.54¢0 471 899,856. 2,155,856.639| 125.639
23 | 902,%92. 2,152,854. 133.270 48| $00,722. 2,156,604, 114.535
24 | 900,709. 2,153,156 133.380 48| 900,098. 2,156,747, 112.092
25 | 899,750. 2,153,391, 131.322 50| 899,180. 2,156,612 118.172

N.8. Co-ordinates and Heights of the drilling holes have been detewmined
with reference to the triangulation stations established by PMIC

based on the triangulation station of the Survey of Pakistan.
{GRI1D 40 C/2)
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Table 7 - 1}

LIST OF GRID CO-ORDINATIONS AND HEISHTS

(by PMDC 1979)

hO. Northing fasting (n) KO. Rorthing Easting (m}
1 904,500. 2,150,500. 31 203,000. 2,154,500, | 110,31
2 904,000. 2,150,500, 32 202,000. 2,154,500. 1 137,665
3 903,000. 2,150,500. 33 901,000. 2,154,500 | 134,266
4 902,000. 2,150,500. 34 900,000. 2,154,500, | 135,830
5 901,000. 2,150,500. 35 899,000. 2,154,500. | 135,479
6 900,000. 2,150,500. 36 904,500. 2,155,500. | 130,109
7 899,000. 2,150,500, 37 904,000. 2,155,500. | 146,450
8 904 ,500. 2,151,500. 38 303,000. 2,155,500,

9 904,000. 2,151,500. 39 902,000. 2,155,500, | 136,588
10 903,004, 2,151,500, 40 901,600. 2,155,500.

N 992 ,000. 2,151,500. 4] 900,000. 2,155,500, | 138,324

12 9G},000. 2,151,500, 42 89%,000. 2,155,500. | 121,000
13 900,000. 2,151,500. 43 904,500. 2,156,500.
14 899,000, 2,151,500. 44 904,000. 2,156,500.
15 304,500. 2,152,500. 45 $03,000. 2,156,500.
16 904,000. 2,152,500. 46 202 ,000. 2,156,500.
17 903,000. 2,152,500. 17 901,000. 2,156,539,
18 902,000. 2,152,500, |133,221 48 900,000. 2,156,500,
19 901 ,000. 2,152,500, [128,594 49 899,000. 2,156,500.
20 200,000. 2,152,500, 1124,9%90 50 a04,500. 2,157,500.
21 892,000. 2,152,500. |125,088 51 904,000. 2,157,500,
22 904,500. 2,153,500. | 145,550 52 903,000. 2,157,500.
23 904,000. 2,153,500. {149,000 53 902,000. 2,157,500.
24 903,000. 2,153,500, 138,330 54 901,000. 2,157,500,
25 902,000. 2,153,500 135,164 55 900,00G. 2,157,500.
26 901 ,000. 2,153,500, 134,575 56 899,000. 2,157,500.
27 $00,000. 2,153,500. |130,186 57 904,500, 2,158,500.
28 899,600. 2,153,500, 1129,612 58 904,000. 2,158,500,
29 204,500. 2,154,500. 59 903,000. 2,158,500.
L 30 904,000. 2,154,500. 1144,000 60 902,000, 2,158,500,
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Table 7 - 2 LIST OF GRID CO-ORDINATIOSH AND HEIGHTS
(by PMDC 1979)

crip | ORID CO-OROINATES (m} Jyeiqurs |grip |  ORIO CO-ORDIRATES (m} | cne
HO. Horthing fasting (m) | HO. Northing Easting | (™)

61 | 901,000, | 2,158,500.

62 | 900,000, | 2.158.500.

63 | 899.000. | 2.158.500.

64 | 904.500. | 2.159.500.

65 | 904.000. | 2.159.500.

66 | 903,000. | 2,159.500.

67 | 902.000. | 2.159.500.

68 | 901.000. | 2.159.500.

69 | 900.000. | 2.159.500.

70 | 899.000. | 2.159.500.

n | s0a.500. | 2,160,500

72 | s0d.000. | 2,160,500,

73 | 903.000. | 2.160.500.

74 | 902l000. | 2.160.500.

75 | 901,000, | 2.160.500.

76 | 900,000. | 2,160,500.

77 | 899.000. | 2.160.500.

78 | 904.500. | 2.161.000.

79 | 9s0s.000. | 2,161,000,

80 | 903.000. | 2.161.000.

81 | 902,000. | 2,161,000.

82 | s01.000. | 2.161.000.

83 | 900l000. | 2.161.000

a4 | 899.000. | 2.161.000.
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Table 8-1 LIST Of GRID CO-ORDINATIONS AND HEIGHTS

(by PHMDC 1976)

TRIAHGULATION GRID CC-ORDINAYES (Metres) HEIGHTS
STATION/POINT Rorthing fasting (Metres)
Hen 897,108.696 2,157,362.208 165.594
q 897,549.007 2,156,215.911 131.670
3 897,849.396 2,154,999.636 135.501
6 898,512.273 2,155,359.935 128.929
2 893,708.887 2,154,626.226 138.029
A 898,187.014 2,154,110.195 133.663 .
B 899,140.625 2,154,107.328 133.917
1 898,513.597 2,153,033.594 ¥30.796
b 899,905.378 2,153,896.546 133.3898
C 900,427.600 2,153,995.053 134.582
d 500,217.947 2,154,677.931 137.644
e 901,399.505 2,153,955.293 137.710
f 201,017.119 2,154,582.525 140.480
1] 901,701.844 2,155,453.954 138.645
h 902 ,0603.983 2,154,470.754 142.426
i 902 ,768.152 2,155,527.215 145.505
J 904,027.882 2,155,452.224 148.206
k 903,454,957 2,156,419.929 147.133
1 904,294.035 2,156,106.898 ~
] 903,899.458 2,157,464.214 143.866
n 903,043.843 2,157,297.829 147.130
0 901,977.183 Z2,156,664.4038 - 145.860
P 503,887.369% 2,159,458.404 131.560
q 902,849.170 2,158,410.140 142.400
r 903,844.415 2,158,342.865 126.720
S 903,039.463 2,159,316.932 132.260
T (427) 904,172.291 2,160,004.968 130. 149
(491) %04,839.229 2,157,588.678 149.656
A' 902,971.069 2,153,951.408 142.044
B! 903,492.309 2,154,597.083 144.658
5 896,627.631} 2,156,787.205 132.315
a 897,581,932 2,157,373.952 161,950
7 898,388.800 2,157,494.221 141.134
{490) 899,657.470 2,157,229.700 149. 352
9 900,244.087 2,158,371.476 153.620
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Table 8-2

TRIANGULATION

GRID CO-ORBINATES (Metres)

HEIGHTS
STATION/POINT Horthing Easting (Vetres)
10 899,467.744 2,158,711.832 154.503
12 900,684.764 2,159,159,070 153.000
13 900,218.169 2,159,470.316 152.400
{526) 899,796.846 2,159,987.993 160.325
(475) 901 ,560.701 2,159,282.113 144.730
(495) 900,745.557 2,160,136.023 150.876
15 900,187.837 2,161,161.334 140.680
16 901,154.821 2,161,668.967 129.240
17 901,122.622 2,160,739.420 136.688
18 901,629.086 2,160,228.868 131.340
19 901,945.577 2,159,604.503 135.550
20 901,823.706 2,161,072.793 126.660
22 902,114,518 2,160,274.455 121.670
(440) 902,785.206 2,161,634.605 134.112
21 903,889.979 2,161,094._648 123.670
(420) 203,157.890 2,160,436.051 128.016
u 903,482.309 2,159,939.885 132.570
3 899,528.700 2,154,702.800 139.898
Al 900,663.646 2,152,641.978 136.680
A2 898,275.750 2,152,431.946 128.860
A3 900,326.222 2,151,208.766 124.190
A4 201,908.291 2,151,847.030 134.890
AS 900,882.060 2,150,656.115 126.120
A6 899,248.143 2,150,972.612 ¥22.170
A7 899,262.843 2,150,054.995% 122.120
AS 901,730.091 2,150,695.594 126.310
A9 902 ,638.872 2,150,733.159 126.740
AlO 902 ,846.587 2,151,622.317 136.420
an 902 ,350.811 2,152,572.902 137.500
Al2 904,078.752 2,150,691.644 124.460
Al3 904,354.462 2,151,615.330 133.380
AlS 901,947.561 2,153,205.257 137.980
Al6 903,110.103 2,153,324.699 143.770
A8 (506) 904,016. 104 2,153,615.053 154.230
AL 904,646,947 2,152,796.503 144.400
H1 901,142,024 2,157,378.035 142.958
K2 899,276.049 2,155,700.973 122.106
H3 904,398.406 2,154,821.403 -
H 4 (520) 905,487.899 2,154,053.391} 158.496
NS5 899,975.962 2,155,856.639 138. 920
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Table 8-3

TRIANGULATION GRID CO-ORDINATES {Fetres) HEIGHTS
STATION/POINT Horthing tasting (Metves)
H 6 901,354.047 2,156,457.167 148.909
H 7 901,941.759 2,158,682.664 142.648
H 8 901,280.717 2,158,720.945 144.782
H 9 900,646.442 2,155,687.776 139.385
PS 1 899,258.045 2,155,705.276 120.180
PS 2 899,388.036 2,158,558.279 126.880
PS 4 900,681.860 2,158,862.462 115.330
PS 5 900,412.051 2,156,140.753 116.630
PS 6 901,334.680 2,152,755.969 134.350
pS 7 901,563.486 2,154,429.587 134,920
PS 8 901,597.947 2,155,746.848 132.860
PS 9 902 ,653.661 2,158,459.713 139.780
PSio 201,250.029 2,160,212.61} 107.070
PS1 903,099.094 2,159,755.224 116.7%0
PS13 903,227.90?2 2,156,579.241 143.150
PS14 %03,155.588 2,155,011.258 142.170
PS5 903,809.788 2,154,315.326 143.490
PS18 899,334.511 2,152,769.418 126.900
PS19 899,960.272 2,151,102.502 121.340
PS20 901,636. 141 2,151,037.709 125.880
ps22 903,107.379 2,151,083.248 127.160
PS23 903,071.786 2,152,837.461 138.110
psea 904,031.920 2,151,930.218 132.800

P12 903,159.992 2,158,147.077 -

P 16 903,882,332 2,157,232.854 -

P21 901,846.948 2,152,193.639 -
L8 900,024.168 2,157,326.622 117.040
L 22 901,707.167 2,157,427.293 115.600
! 28 200,090.222 2,154,115.879 133.670

N.B. PS = deaotes drill holes executed by PHIC

L = denotes drill holes executed by GSP

P = proposed drill holes by PHDC
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CHAPTER 3 GENERAL GEOQLOGY
3-1 General Description of Geology of Lakhra Coat Field (After PMDC, 1976)

The formations exposed in Lakhra coal field are detiled in Table 9.

Ranikot group, the oldest exposed rocks, crops out in the southern part of Lakhra coal freld. 1t
underlies Laki limestone unconformably in the northemn, castern and western parls. Manchar
formation unconformably overlies Ranikot and Laki groups in the western area of the central
parl of the field.

The strala constitute a doubly plunging anticline, popularly known as Lakhra dome axis of
which suns in north-south direction. They generally dip geatly towards all sides. The dips ase
Jow and do not exceed 7°. The coal lield is located along the crestal part of the anticline and
the seams are almosi horizontal. 11 is affected by about 46 faulls, which generally trend
norih soull, and are high angle faults with dips sanging from 527 1o near vertical. Invariably
all age norswal faults and their thiows do not exceed 43 melres.

Upper part of Lower Ranikot formation is coal beasing. 1t contains at least 10 scams as per
data collected through drilling. Lailian is by far the mosl imporiant seam, which has been
encountered in most of the executed holes and in underground mines to the south of PMDC’s
block. Its depth from the surface ranges from 20 to 60 metres. Besides Lailian, two locally
mineable coal seams — Dhanwari above and Kath below the Lailian -- also exist in the area.

3.2 Summarized Description of the Geotogy of Investigated Area

The investigated area occupies about 26 square kitometres on the western side of the block of
PMDC’s licences measuring 52 square Kilomelres. Save southeastern comer and some valleys in
the centre of the block, where Upper Ranikot formation is exposed, the remaining 80 percent
of the area is underfain by Laki limestone. Consequently there is no exposure ol coal seams.

In the present work, SO drill holes have been executed, and subsurface geological conditions
and coal seams have been investigated together with the data collected through 19 holes by
PMDC and 3 holes by GSP drilled in the area previously. Based on the resulls of investigations,
1he ‘standard stratigraphic succession” detailed in Table 2 has been prepared.

Logging of cores could nol reveal relationship between Laki and Ranikot groups, because of
non-core drilling through Laki timestone Tor the sake of dnlling efficiency.

fnvestigated part of Ranikot group has been divided into four members on the basis of
accusrence of fossil shells and coal seams. The members are Upper Shell Beds, Upper
Coalbearing Beds, Lower Shell Beds, and Lower Coal-bearing Beds.

Ugper Shell Beds consist predominantly of sandstones interbedded with siltstones, and contain
abundant fossil shells. Siltstones al many places bear siderite or sandy nodukes. The Beds

cotrespond to the Upper Ranikot formation reported by PMDC.

The Beds are variegated and display red, brick red, violet, brown, yellowish brown, white,
ete. colours in almast all the adrill holes except JT1, JT2 and IT32. This red zone extends
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occasionally to the top of the Upper Coal-bearing Beds, and in some cases penetrates through
it reaching the Lower Shell Beds.

Dusing the course of investigations a new coat horsizon has been found. Therefore, the Lower
Ranikot formation has been divided into three membess mentioned above.

The Upper Coal-bearing Beds are 20 {o 56 metres thick. They are impregnated with 11 coal
seams falling in 5 coal zones, which in ascending order are — No. L, No. 2, No. 3, No. 4 and
No. 5. Coal zones No. | and No. 2 merge in the eastera part of the arca. No. 1, No. 2 and No.
3 zones are fairly persistent, whereas No. 4 and No. 5 zones become thinner towards east. The
persistent zones correspond to Dhanwan, Lailian and Kath seams reported by PMDC. Fhough
exact coreefation is difficuld, it appears inore likely that No. | ¢0al zonc coscesgonds to Laitian
or Kath, No. 2 to Liatian or Bhanwa#i, No. 3 to Laitian or Dhanwari, and No. 4 to Dhanwari.

Drillholes JTG, JTIV, JT12, JT13,ITE7, JTI8, IT20 and 3722 in which red zone extends toa
considerable deplh are either barren or poor in coal, and the coat horizons are represented by
scaltered coaly malter. Therefore, two barren areas, one near the sonthwestern corner and the
other in the notthern part of the investigated area hawe been delineated.

The Lower Shell Beds undeslie Upper Coalbearing Beds. They consist of predominant
sandstones and are rich in fossil shelis. The thickness has been noted from 20 to 40 metres.

Lower Coal-bearing Beds Lie below the Lower Shell Beds. They contain coal seams as
encountered in drdl holes JE28, 3JT33, 3IT37, JT39, JT4S, JT49 and JT50. Encouraged by
this the Beds were examined carefully and their existence has been conflirmea in 20 drill-holes.
However, their bottom could not be TNixed due lo insufficient data. Consequently, the
thickness and coal polential of the Beds is unoerlain so far. The Beds are 30 meties or more in
thickness. They contain three coal zones, which is descending order are — L1, L2and L3. As
the seams are genenally thin, Iess than 0.92 metre, and number of holes penetrating the Beds

are few, the continuily of seams could not bz established and the coal pofential of the Beds
has not been estimatecd.

The Beds and coal seam dip at about 2°. Axis of Lakhra anficline is ¢expected to run along
eastern margin of the area. However, due to almost horizontal disposition of strata it s not
distinct even in the geologic sections. Ia the central part of the arca necar southern boundary
there are faults belween drittholes PSI8 and 1126, and 1732 and PS1. The former named as
fault A down-throws about 25 metres 1o the east and trends north to northwesi. The latter
referred as fault Bl trends north-south. Its maximum throw is 30 melres displacing western
side downwards. Third fault B2 branches out from fauit Bl between the holes JT4} and JT42.
It trends northeast and has a throw of 15 metres to the west. All the faults are pivolal. Their
throws decrease northwards and they die out in the investigated area.

The investigated atea is divided info three blocks based on these faulls, and the barren areas
described above. To the west of fault A is weostern block, area between faubis A and Bl is
named as central block, and (o the east of fault Bl is eastern block.

Coal seams in the Upper Coal-bearing Beds have been evaluated. Reserves have been caleulated

separalely for mining by open-cul and underground methods. As strip ratio is the most
important factor for open-cul mining, the coaal reserves based on steip ratios under 1110, 1:12,
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1:15, 1:17 and 1:20 have been estimated for coal scam above 0.50 metre thick. For
underground mining. roof and floor conditions and thickness of the scams are important
factors. Therefore coal seams with unfavourable roof or floor conditions have nol been
considered as reserve. Seams with favourable mining conditions have been evaluated for
thickness froim 0.50 to 3.50 metres at an interval of 0.50 melre (for detaifed description please
see Chapter 5). The cstimated reserves are summarized in the Table 3.

As apparenl from the Table, the resenves in the central and eastern blocks have been calculated

both for open-cut underground mining because both the methods appear to be possible in the
blocks.

Depth of coal scams in southern part of the central block is considesable, and the strip ratio
over a part of the area is more than F:17. Open-cut mining in this part would not be possible
from ¢conomic point of view. This part will therefote be keft for undergronnd mining in case
the block would be mined by open-cut method.

The Table shows that by underground method coal in entire ceniral block would be mined,
but by ope¢n-cul method, the southern part would remain for underground mining.

Whether open-cut or underground mining woulkd be more economical and practical will be
deiermined by the mining feasibility study.

Fach coal seam in the investigated area seems to be lignite A and rarely sub-bituminous C in
rank. Their moistuse content appears o be considerably high, but when open o air the cool
lumps fose moisture and crumble. On air dried basis the moisture conteal is delermined o
fange from 5.5 (o 14 percent, and calosific value from 3,500 to 5,860 kcalfke. The scams are

impregnated with pyrite, marcasite and gypsum veins, and tolal sulphur content is from 3.3 to
18.1 petrcent.

It has been known empirically that the coat is liable to spontancous combustion. Tests for
sponiancous combustibility confirm the same.

3-3 Petaited Geologie Description

As already meationed the investigated area occupies weslern part of the block of PMDC
licences. The area is overiain by the following:-

Recent deposits Quaternary
Manchar formalion, Pliocens Tertiary
Laki group, Eocene, Teiliary
Ranikol gioup, Paleocene, Tertiary

Coal measure belongs to Ranikog group and no seam is exposed on the surface. As the object
of invesligation was fo evaluate coal, which belongs to Ranikot group, the Laki group not
important for the purpose has been drilled almost non-coring. Consequently, only few drill
holes (JT1, }13, JTIS, JT28, etc) wete direcled coring thiough Laki to check the uncon-
Tonmable relationship between the Laki and Ranikol groups.

Manchar formation and Quaternary deposits are beyond the scope of present investigations.
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3.3-1 Ranikat Group

Based on the data collected through 50 drill holes, the Ranikot group is divided into four

members, which in descending order are Upper Shell Beds, Upper Coal-bearing Beds, Lower
shell Beds and Lower Coat-bearing Beds.

The group oulcrops from central part of the PMDC’s block along the upper reaches of Kath
Butthi siream and is exposed towards south over about half of the area of Lakhra coal field. As
the nature of work required emphasis on dritling, study of cores and analysis of data thereof,
the mode of occurrence of above said members has not been examined on surface. Further, the
relationship belween these four members and Upper and Lower Ranikot formations as well as
the sub-divisions of Upper Ranikot formation by PMDC have not been subjected to detailed
study. However, the Uppet Shell Beds correspond to Upper Ranikot formation and other three
members belong to Lower Ranikotl formations as correlated roughly on the basis of Lithology.
The Lower Coal-bearing Beds have been established during the present work, and it appears
1hal the coal seams encounlered in drilthole PS-15 belong to these Beds.

The Ranikof group has unconformable contact with Laki group. Mostly, it underlics Basal Laki
laterite, but at places il is in direct contacl with the Laki fimestone. The group is reported to
be more than 305 metres thick, and study of ifs base is beyond the scope of the present work.
Stsata in the upper part of the group change into variegated Nthologic facies uplo a
considerable depth. The variegated colouss resemble the shades exhibited by Basal Laki laterite
and make it difficult to distinguish betweea the two. Whether the variegated colours ate due to
primary sub-aenal weathesing, secondary migeation of acidic water or deposition of quite

different Tacies as on surface ol weathering could not be ascertaining because of the lack of
detailed data.

Rocks of the group whelher sandstones or silisiones are rarely composed of homogencous
litholozy and gram size. Sandstones contain vasying amounts of argillaceous material.
Simtlarly, silfslones and claystones include 1ot of sand grains. So called silica sandstone isone of
the exceplions as if consists mainly of quariz grains loose and vabonded to the extent that iis
core recovery was nil to very poor. Second is claysione called refractory clay in the field This
rock too has a fairly homogeneous appearance. Gypsum veins occur in aimost all the strata.
Besides, siderite, sandy nodules and sometimes glauconite occur in the Upper and Lower Shell
Beds. Fossil shells are abundaat, but broken mostly and complete ones ase sposadic.

Host rocks of coal seams are wsually rich in carbonaceous matler. Occasionally, the strata at
considerable infervals from the coal seams are also rich in carbonaceous matter. When fraced
Izteratly such strata in some cases transform into coal seams

Fresh rock samples of the group are commonty pale grey to dark grey, and browaish black due
to carbonaceous malter. Sometimes they are greyish while. Glaucerite bearing ok is
greenish. So calted refractory claystone is pale blue immediately alter coring.

(1} Lower Coal-bearing Beds
The Beds were noticed to bear coal seams during the course of drilling. Therefore, from the

beginning of October, drilling was ditected to peactrate these Beds as far as possible. Howeves,
the depths of holes drillad before October were insuflicient o probe theny, and their existence
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throughout the area could not be confirmed. Though the scams in the Beds are thin, their
coreclation is comporalively casy as compared to the seams in the Upper Coal-bearing Beds. It
indicates that the depositional envirtonment of the Lower Coal-bearing Beds is more stable, and
it is highly probable that they spread over enlire investigated area. Bottom of the Beds could
nel be confirmed, because of their depths. However, it appears that there snay be more coal
seams with appreciable thickness in (he areas where the Beds would be thickest.

The Beds appear 1o be 30 melres or more in thickness. They contain at least three coal zones
referred as 1.1, L2 and L3 in descending order. Fach zone beass one to four coal scams (see
Chapter 5 for detailed description of coal seams). Top of the Beds has been fixed at roof of
zone L1 for the sake of convenicnce. Zone L1 ranges from trace to 2 melres, L2 from trace 1o
4 melres, and L3 [tom trace to 5 metres in thickness, whereas the strata belween L1 and L2
are 5 to 20 metres, and those belween L2 and L3 are 5 to 23 melres thick.

The Beds are composed of predominant sandstones alternating with sub-ordinate sillstones,
shates, claystones and cozl seams. Sandstones are light grey mostly and brownish, yellowish,
and greyish white, ede. They are fine to mediom and sometinmes very fine gsained. Except loose
sand, they are moedivm hard. Laminations and lenses of silt and carbonraceous matier are
frequent a3t places. Siltstones and shales are giey to dark grey generally, and contain
laminations and lenses ol sand, carbonaceous matter and sandstone nodules. Claystones are
pale bluish grey with sporadic black spots. Host rocks of and partings in the coal scams are
mainly composed of shales and claystone.

Sandstones and silistones between zones L1 and L2 bear fossil shells and occasional sandstone
nodules. Fossil shells are sare and loose sand abundant between zones L2 and L3, Loose sand
between L1 and L 2 occuss only at places.

{2) LowerShell Beds

The Beds overlic the Lower Coal-beaning Beds conformably. From ifs bottom along the roof of
L1 to the top lixed af base of zone No. 1, they are from 20 to 40 metres thick. They consist of

alternating beds of sandstones and siltstones with rare shales and thia coal seams. At places the
sandstones are predominant.

Sandstones are greyish white to grey, sometimes light brown or brownish yellow; fine lo
medium and al places veiry fine grained, hand and compact to loese and soft. Laminations and
lenses of silt, carbonaceous matter, fossil shells, glauconile grains, sideritic nodules and at
places pebbles are present.

Silstones are gicy o Jark grey, mostly sandy, contain laminations and lenses of sandfsandstone
and, carbonaccous matler, fossil shells, pyrite and rarely glauconite grains. Upper part of the
Beds, particularly along the base of zone No. 1 are composed of loose sandfsoft and
unconmpact sandstone or silistone bearing sideritic nodutes and Fossil shells.

(2} Upper Coal-bearing Beds
They overlie the Lower Shell Beds conformably, and bear the most important coal seams in

the investigated arca. Efeven coal seams including thin and insignificant ones have been located
in the Bads. They have been divided into five zones designated as No. |, No. 2, No. 3, No. 4
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and No. 5 zones in ascending order based on the pattern of distribution of coal scams,
lithology between the seams, elc. Top of the Beds is placed in the roof of zone No. 5 or its
cquivalent.

Thickness of zone No. 1 ranges from 0.2 to 7.0 meises, No. 2 from 0.1 to 8.0 metres, No. 3
from 0.05 to 4.5 metres, No. 4 from {race to 2 metres and No. 5 from trace to 1.2 metres.
Lithologic units between No. 1 and No. 2 zones are zero to 13.5 metres, No. 2 and No. 3 are 1
to 21 metres, No. 3 and No. 4 are | to 18 metres, and No. 4 to No. 5 are 2 to 27 metres thick.
Thus the total thickness of Upper Coalt-bearing Beds is from 20 to 56 metres (see Chapter 5
for delailed description of coal seams}.

The investipated area is characterized by frequent facies changes. The coal zenes aie no
excveplion and show fateral variations. Pattern of Lhe zones in the weslern part is fairly
dilferent from 1hat in the eastern parl. Also there are no key beds. These lactors make
correlation of seams very difficull. However, cosretation has been attempted on the basis of
coal zone No. 1, which is the fist coal horizon after the relatively stable environment of
deposition of Lower Shell Beds and Lower Coat-bearing Beds. ’

Coal zones No. }, No. 2 and No. 3 appear to be fairly pessisteal though their thicknesses vary
considerably. No. 4 and No. 5 zones are developed at places, and in some holes their traces
only have been found. No. | and No. 2 zones are distinct in the wesfern park, buf they merge
as one zone in the eastern pard.

As mentioned ahlready, the Upper Cealtbeaning Beds are the main coal measure in the
investigated area. However, in the area enclosing drill holes JT6, 3T11, S¥E2_FV17, 3118 and
JT20, and the area with drifl holes JT13,3T22 and PS1S, the Beds are either bareen or contain
very thin and insignificant ceal. Only carbonaceous matter in the horizons corresponding to
the zones sugpest the trace of environment of coal deposition.

The Upper Coalbearing Beds consist of alternating sandstones and sifistones intercalated with
shales, coal seams and claystones. Sandstones are light grey to grey, at places greyish white and
dark grey, hard and compact to loose and soft. They contain laminations and lenses of silt.
carbonaceous maller, pyrite and resins. Strata tedween No. | and No. 3 zones consist of sand
and soft sandstones in the ecastern part. Siltstones are grey to dark grey and greyish brown,
sandy with laminalions and lenses of sand, carbonaceouns, pyritic and micaceous. Siltstones
between No. 4 and No. 5 zones contain siderite nodules and fossil shells in the westera part.
Shales are dark grey to black. They are sandy at places and, vontain pyrite and marcasite. They
become rich in carbonaceous matler near the contact with coal scams. Claystones pate grey {o
light bluish grey with sparse black spots have been named as eefractory clay in the ficld. They
mosily enclose coal seams in the zones and are rich in carbonacecus matter. Sittstones pre-

dominate the Beds in weslern part and grade info sondy facies towards east where they are
subordinale to sandstones.

{4) Upper Shell Beds

They extend from roof of zone No. 5 upto Basal Laki laterite, and Laki limestone where the
laterite is missing. Thickness of the Beds is affected by uncontormity between Ranikol and
Laki groups. It ranges from 9 to 70 meties plus. In genceal the thickness decreases lrom east to
west.
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The Beds ase composed mainly of sandstones, intercalated siltstones and rarely claystones. In
general the lower part is dominated by sandstenes and the upper part by siltstones. At places,
however, the siltstones dominate the ealice column. In few cases conglomerate andfor
limestone with calcarcous andfor silty gravel were encountered along the top of Lhe Beds.
Sandstones are varicgated, greyish white (0 prey and dark grey with brownish and yellowish
shades. They are medium to fine grained mostly, hard and compact (o soft and 100se. Al places
they are silty and, contain haminations and Ienses of sitt. Carbonaceous matder, resins, fossil
shells, glauconite grains and pyrite are presenl.

Siltstones are grey to dark grey, sandy, laminations and lenses of sand are present al places,
carbonaceous and pyritic. They give (ypical appearance when siderite nodules and fossit shells
are preseni. The Beds are rich in fossil shells.

{5} RedZone

As mentioned above, the upper pait, and at places entire Upper Shelt Beds and Upper
Coabbearing Beds exhibit characteristic variegated colours mostly of different reddish shades.
All lithologic facies sandstones, siltstones, shales and claystones display colours including red,
brick red, reddish brown, viclel, white, yellowish white, pale yellowish white, yeliow,
yellowish brown, brownish sed, elc. Rocks with yellow to while cotour are comparatively soft,
while the reddish rocks are hard. I is difficult to distinguish these variegated rocks from Basal
Laki laierite, as it consists of lithologic unifs with similar charactesistics. Some sandslones
present stagdike appearance and produce metallic sound on hammering. Another typical
sandstone has cavities developed probably due to the erosion of Fossils or soft inclusions. There

is no coal scam and only carbonaceous malter or oxidized coaly shale are Found in this red
ZONg.

The red zoane is absent in deill holes 31, JT2 and ¥T32, and there the Upper Shell Beds are
directly in contact with Laki Jimestone.  could not be confirmed in drill holes 1126, 3T47
and JT50, because there the drilling was conducted non-coring above the coal zones. Depth of
the zone fluctuates very much, and it extends downwards even upto the Lower Shell Beds.
Besides, il appears to splil, and is repeated in some drill-holes after coring through normal
strata with usual colours. Hs boundaries do not follow the bedding surfaces. They are mostly
distinct, but become giadational when (he lithology enclesing them consist of silistones or
claystones. The zone conlains plant fragnients and carbonaceous matter. Gypsum veins from |
to 3 cm thick are frequent and the fossit shells occur rarely.

Red colour appears to be imparted by hematite and yellow of brownish yellow by iron
hydroxide. Concerning the origin of the zone, detailed studies are necessary. However, besides
a sccondary change, an unconformily belween the zone taken as primary and the normal rock
facies can be considered.

3-3-2 Basal Laki Latesile

1t is exposed moslly along the base of steep scarps of eroded Laki limestone and rests on
Upper Ranikot formation unconformably. [t #s absent in some areas, and Upper Ranikol
formation has been found to undertie Laki limestone directly.

Basal Laki latesite comprises of intermingled latesitic clays, sandstones and gypsiferous shales
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with subordinate pockets of sand. Clays are violet to reddish brown, sandy and highly
ferruginous. Sandstones are yellowish brown and tight to dark grey, fine to medium grained
with rounded to sub-rounded grains. Mostly théy are thin to medium bedded. Cross-bedding is
present. The sandstones are loosely compact to hard, and ferruginous. Shales are variegated,
faminated, crumbly, loose and soft. They contain frequeat gypsum veins and considerable
ferruginous materials. Sand is finc to medium grained with rounded to subrounded and sorted
grains. It is massive with occasional intercatations of thin, dark brown, feiruginows clay layérs.
it is upto 14 melres in thickness in Lakhra area.

3-3-3 Laki Limestone

Laki limesfone extends over about 80 percent of Lhe investipated area, where its thickness has
been noted upto 54 metres. Out of 50 executed drill holes, 10 holes (JTi12,18,38,39,42,45,
47, 48, 49 and 50) are loeated on Upper Ranikot fosmation exposed in the valleys of Kath
Butthi stream and its tributaries, and in 4 dritl holes (JT11, 14, ¥9 and 27) limestone could not
be confirmed, whereas in the remaining 36 dnill holes Laki limestone has been confirmed by
drilling core and sludge. Limestone thickness varies from hole to hole. Generally, it is more
thick te the north, west and in southern hall of the central parl of the investigated area. Its
average thickness as noted in 36 dsill holes is 20 metres approximately.

The formation consists of imestones wilh subordinate shales and marls. The limesiones are
white, milky white, pale yellow, pale grey in fresh, and cream, yellow, yellowish white, pale
yellow on weathered surfaces. They are thin bedded to massive and rubby to nodular. They are
hard and compact. Al places they are chalky and cherly. Marine fossils with predominant
foraminifera are present in abunrdance. Shales are khaky to earlhy, gypsiferous, calcareous and
masly. Mail is yellowish brown, dirly white and buff, soft and loosely compact. It is
argillaceous and intercalated with thin beds of nodular timestones. White to yellow clay is
picsent along some fraclure surfaces. Laki limestone has an extensive distribution. It occuss in
and around Lakhra coal field, and extends to Hyderabad city. It rests on Basal Laki laterite
conformably, but where the laferite is absent, it directly overlies the Ranikot formaltion.

3-3-4 Manchar Fonnation

The Manchar formation has an extensive distribution to the west and south-west of PMB(C’s
block and in the northern parl of Lakhra coal field. la the investigated area, its small and thin
oulliess only are scatfered in the western part. The fermation consists of sandstones, shales and
siltstones with clay and thin grit beds. It ovedlies the Laki limestone and Ranikot formations
unconformably. Tt is fossiliferous and conltains pelrified wood. The sandsiones age yellow to
dark brown, fine to coarse grained with rounded sub-rounded and poorly sorted grains. They
conlain considerable argillaceous and ferruginous materials. They are thick bedded with
crassbedding, hard to solt and friable. Shales ate greenish grey wilh reddish bands, sandy and
feriuginous. Silts{ones, yellow to greenish grey, are looscly compact. A thin grit bed, brown,
hard and compact, conlaining unsorted pebbles of Laki limestones in arenaceous and
argillaceous matnix occurs at base of the formation.

3-3-5 Quaternary Deposits
The deposits, very few and himited in the investigated atea, consist of talus and thin soil fayers

in the depressions and along valley foors. Along niver Indus to the cast, the Ouviabile
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quaternary deposits are distributed exteasively.

3.4 Geologic Structure
3-4-1 Genesal Geologic Structure of Lakhra Coal Field

l.akhra arca consists of a doubly plunging anticline, whick has been ¢roded along the crestal
parl exposing the sfrata upto upper part of Lower Ranikot formation and the unconformity
between Upper Ranikot formation and Laki group. The anticline axis runs almost north-south.
It plunges under Manchar formation just nosth of the leld. Folding is very gentle and the
strata dip at low angles upto 7° towards all the sides. Dips in the crestal part average upto 2°
only making it very difficult to determine axis on the cross-sections. The area is marked with
almost norih-south trepding 46 faults, which occur lrequeatly near the apex. They are high
angle normal faults with dips varying from 527 to near veitical. Quite a few faulls are pivotal.

3-4-2 Geologic Structure of the Investigated Area

The investigated area spreads over the western side of the block of PMDC’s licences, and the
anticline axis runs along its eastesn margin. it is faulfed and bears outcrops of unconformable
contacis as discussed below.

(I} Told

Lakhra antichine is a very genlle fold as mentioned above. The sirata dip at very low angles
with an average of 2 degrees. They are rolled and near the borders of barren areas the rolls
develop remarkably. Some parts of the rolls may be due to faulting.

(2) Faults

In the present work, no big faull capable of controlling the geologic structure of the area has
been encountered in the drilling.

Three faults have been inferred based on the difference in depths or dislocation of some coal
seams in adjacent drilf holes. Dips of the fautts have been presumed at 60° as they could not be
confirmed during the course of work. Fault in the wesfesn pasl ef the area has been relerred as
fault A. M runs between drill holes PS19-0T25, IT12-5T24, ITI9-PS6, JTE6-ITIS and
JT4-3T14. Second fault named as fault Bl lies to the east of lault A I¢ is localed between
dnll koles JT32-PSE, JT41-IT42 and JT30-3T29. Third one, faull B2 branches out from fault
B1 at a point between dall holes JT41-1T42, and runs between JT40-PSS, and JT38-JT46.

Fault A 15 normal and pivotal. 1§ dips toward ¢ast. 1ts throw has been measured at 25 metres
between PS18-JT25, about 10 metres between JTEZ-PS56, and nil belween Y §4-1T14. FFault Bl
is also nommal and pivotal. It dips towards wesl. lis throw is aboul 30 melres between
JT32-PSE. The throw decreases suddenly belween JT40-)T41 from where fault B2 branches
out and is nil between JT30-3T39. Faunlt B2 like the other two is normal and pivolal. Itdips
west, and the 1throw is about 15 melres between 3T40-PS5, and nil between 1T38-JT46.

As the stinctural disturbances pose serious problems in underground mining, it becomes very
important to decipher the geologic stincture with full understanding as to whether the
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differences in depth of coal seams are due (o faulling or folding. More detaited exploration
through drilling wiil be necessary (o delincate and understand the structure fully.

(3) Unconformily

Corse drilling from Laki limesione to Upper Coal-bearing Beds has been carried out al sites ITI,
312, 373, 315, JT1S, 5122, 5123, JT24, 3728 and JT44. 1t has been found that the Basal Laki
laterite is missing in drill holes §T1 and JT2, and Upper Shell Beds without ‘red zone” are in
conlact with Laki limestone. The Upper Shell Beds, which lie between Upper Coal-beasing
Beds and Laki group are less than 10 metres thick in the dsill holes ITY and JT2, about 70
metres thick in PS13, and between 10 to 70 metres in others holes. This suggesis an
unconformity between Ranikot and Laki groups.
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