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Annexure A - Sub-section D-1-7

CLAUSE NO. ﬂm
TECHNICAL REQUIREMENTS lﬁgpc

7.00.00 FOUNDATION SYSTEM AND GEOTECHNICAL DATA

7.01.00 Soil Data

Owner has carried out detailed geotechnical investigation at the project site. Bore logs data
and Bearing capacity for design of foundations are given at Annexure - C of this specification.
The detailed geotechnical investigation report comprising of Boreholes, Laboratory tests,
Chemical analysis, etc for the sub-strata prevailing at site would be made available for the
Bidder's study at the Owner’s office, if required. The onus of correct assessment /
interpretation and understanding of the existing subsoil condition / data lies with the
Bidder. In case, bidder feels that the available data is inadequate, he may carry out his
own geotechnical investigation. Further, if any change in layout or for any area not
covered in the provided geotechnical data, the bidder has to carry out geotechnical
investigation in the area at no cost to Owner. Geotechnical investigation work shall got
executed by the Contractor through the agencies as mentioned in Clause No. 7.07.01.
However, no time extension shall be given on account of soil investigation carried out by the
Bidder. The geotechnical investigation report shall be prepared with detailed
recommendations regarding type of foundation and allowable bearing pressure for various
structures/ facilities and other soil parameters. Net allowable bearing pressure shall be limited
to Table-1 and Table-1a of Annexure-C. The report shall be submitted for Owner’s approval
prior to commencement of design of foundation.

Bidder may refer enclosed topographical survey drawing and general layout plan
along with borelogs for variation in existing/ natural ground level (NGL) and finished
ground level (FGL). Wherever ash/coal deposit/brick-bats etc. is found the same shall be
treated as filled up soil.

7.01.01 The furnished borelog details are specific to the co-ordinates where the boreholes
have been carried out and are provided for bidder’s information only. Soil profile in the
proposed area may vary with respect to the borelogs enclosed for bidder’s
information. Bidder has to consider all such variations in his estimation, over the
extent of the work to be carried out. The Bidder should note that nothing extra
whatsoever on account of variation between soil data collected by Owner and that
found by the Bidder during geotechnical investigation by him or during execution of
works, shall be Payable.

7.01.02 Tank Foundations

a) The tanks shall rest on flexible tank pad foundation, resting on sand with concrete
ring wall to retain sand. Base of the concrete ring wall shall not rest on the expansive
soil, if any.

b) Entire loose/ soft soil inside the concrete ring wall shall be removed and shall be
filled with sand. Sand for filling shall be clean and well graded conforming to IS 383
with grading Zone | to Il

c) Sand shall be spread in layers not exceeding 30cm compacted thickness over the
area. Each layer shall be uniformly compacted by mechanical means like plate
vibrators, small vibratory rollers, etc to achieve a relative density of not less than
80%.

d) Other requirements of tank foundations shall be as per IS 803 and as specified
elsewhere in the specifications.

7.02.00 Foundation System
The requirements for the foundation system to be adopted are as given in subsequent
clauses. Depending upon the depth of competent strata/stratum, type of structures, functional
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TECHNICAL REQUIREMENTS ",f,",’-'p’ﬂc"“

requirement of facility, extent of cutting / filling, suitable open or pile foundation shall be
adopted with approval of owner.

7.02.01 General Requirements

a)

All structures/equipment shall be supported on suitable open foundations (isolated,
combined, raft) or pile foundation depending on type of structures/facilities, sub-
strata, topography etc.

The roads, ground floor slabs, trenches, pipe pedestals (except thrust blocks),
channels/drains and staircase foundation with foundation loading intensity less than
4 T / M2 may be supported on open / shallow foundations resting on virgin /
controlled compacted filled up soil.

No other foundation (other than as mentioned in (b) above and (g) below) shall rest
on the filled up ground / soil.

All foundations shall be designed in accordance with relevant parts of the latest
revisions of Indian Standards.

The water table for design purpose shall be considered at Finished Ground Level.

A combination of open and pile foundations shall not be permitted under the same
equipment / structure / building.

Foundation for equipments on ground floor

For equipments of static weight upto 1.5 T, the equipment may be supported on the
ground floor slab by locally thickening the slab. Thickening of the ground floor slab
shall be done upto an extent of about 0.6 m beyond the plan area of the equipment on
all the sides. Further, the load intensity below the equipment shall be limited to 4T/m2.
Other requirements of floor slab and compaction below the floor slab shall be adhered,
as specified elsewhere in the specifications.

For equipment’s of static weight between 1.5 T and 20 T, the equipment may be
supported on compacted sand filling from Natural Ground Level (NGL) or excavation
level of nearby footing whichever is deeper with the load intensity below the equipment
limited to 4T/m2. The minimum depth of foundation is 1.0m below FFL. Other
requirements of sand compaction below the foundation shall be adhered, as specified
elsewhere in the specifications.

For equipment of static weight more than 20 T, the equipment foundation shall be
taken to the founding level or shall be built up with PCC from the level as mentioned in
the Table 1 and Table 1a. The pedestal of equipment foundation or the foundation
Block shall be isolated from the adjoining floor slab by providing bitumen impregnated
fiber board of minimum 50 mm thick, conforming to 1S: 1838 all around the equipment
pedestal for the full depth of the floor slab.

7.02.02 Open Foundations

In case open foundations are adopted, following shall be adhered to.

a) The minimum width of foundation shall be 1.0 m.
b) In case of soil, minimum founding level shall be 1.0m below Finished ground level
(FGL) or, 1.0m below Natural ground level (NGL) whichever is lower.
In case of rock, minimum founding level shall be 0.6m below Finished ground level
(FGL) or, 0.6m below Natural ground level (NGL) whichever is lower.
For meeting the bearing capacity and /or functional requirement lower depth to be
adopted based on requirement.
c) It shall be ensured that all foundations of a particular structure/ buildings/ facility shall
rest on one bearing stratum.
d) Wherever the intended bearing sub-strata is virgin soil stratum but the actual stratum
encountered during foundation excavation consists of filled up soil at founding level,
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7.03.00

7.03.01

7.04.00
7.04.01

7.04.02

7.04.03

7.04.04

7.04.05

7.04.06

under such cases either the foundation shall be lowered completely into the virgin
stratum or the filled up soil upto the virgin layers shall be removed and built up
through PCC (1:4:8) up to designed foundation level.

e) Wherever the intended bearing stratum is weathered rock, but the actual strata
encountered during excavation consists of both overburden soil and weathered rock
at founding level, under such cases, the overburden upto the weathered rock level
including 0.5 m into the weathered rock shall be removed and built up through PCC
(1:3:6) upto the designed founding level. Thus, maintaining the same founding level
for all the footings of a structure.

f) The last layer of about 300 mm before reaching the founding level shall be
excavated carefully by such equipment so that soil / rock at the required level will be
left in its natural condition.

Special Requirements

Details of treatment for foundations / underground structures required to counteract soil /
water chemical environment, cement type, grade of concrete, type of reinforcement, cover to
reinforcement and protective coating to foundations, etc. shall be as mentioned in Annexure-
C of this specification

Excavation, Filling and Dewatering

For excavation works, comprehensive dewatering with well point or deep wells arrangement,
if required, shall be adopted. Scheme for dewatering and design with all computations and
back up data for dewatering shall be submitted for the owner’s information. The water table
shall be maintained at 0.5m below the founding depth.

Excavation for shallow foundations shall be covered with PCC immediately after reaching the
founding level. In case of any local loosening of soil or any loose pockets are encountered at
founding level during excavation the same shall be removed and compensated by PCC
M7.5. The final layer of about 300 mm thickness above the founding level shall be excavated
by suitable means, so as to avoid disturbance to founding stratum.

Backfilling in Power House & Boiler Area

Backfilling around foundations, trenches, sumps, pits, plinths, etc. shall be carried out with
sand in layers not exceeding 300 mm compacted thickness and each layer shall be
compacted to minimum 80% of relative density.

Backfilling in other area

Backfilling around foundations, pipes, trenches, sumps, pits, plinths, etc. shall be carried out
with approved material in layers not exceeding 300 mm compacted thickness (higher
thickness of layers upto 500mm with heavy mechanical compacting equipment) and each
layer shall be compacted to 90% of standard proctor density for cohesive soils and to 80% of
relative density for non cohesive soils.

Rock pieces having size less than 150 mm and interstices filled with soil may be used for
backfilling around foundation, plinths etc. and shall be compacted to minimum of 85% of
original stack of material after filling the interstices.

Founding level for trenches/channels shall be decided as per functional requirement. The
bottom of excavation shall be properly compacted prior to casting of bottom slab of trenches /
channels.

CBR tests for pavement/road design shall be carried out by the Contractor after earth filling
(if applicable) has been completed upto the formation level.

The contractor shall take all necessary measures during excavation to prevent the hazards of
falling or sliding of material or article from any bank or side of such excavation which is more
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than one and a half meter above the footing by providing adequate piling, shoring, bracing

etc. against such bank or sides.

Adequate and suitable warning signs shall be put up at conspicuous places at the excavation

work to prevent any persons or vehicles falling into the excavation trench. No worker should

be allowed to work where he may be stuck or endangered by excavation machinery or
collapse of excavations or trenches.
7.05.00 EXCAVATION IN ROCK
Excavation in rock shall be carried out by mechanical means and if blasting is required for
founding of some of the structures under this package, control blasting only shall be carried
out.
7.05.01 Controlled blasting shall be done by a specialised agency duly approved by Engineer. All
controlled blasting shall be done by using time delay detonators (i.e. excel type).
7.05.02 a) Contractor shall engage an agency expert in blasting such as, NIRM (National
Institute of Rock Mechanics), CMPDIL, Central Institute of Mining and Fuel Research
Dhanbad, Dept. of Mining of Govt. Institutions etc. to design detailed blasting
scheme and get the same approved from Engineer before carrying out the blasting
operation. All blasting shall be done as per the approved blasting scheme & initial
blasting operations shall be done under the supervision & guidance of the
representative of the blasting expert.

b) All the statutory laws, (Explosives Act etc.) rules, regulations, Indian Standards, etc.
pertaining to the acquisition, transport, storage, handling and use of explosives, etc.
shall be strictly followed.

c) The Contractor shall obtain Licenses from Competent Authorities for undertaking
blasting work as well as for procuring, transporting to site and storing the explosives
as per explosives act. The Contractor shall be responsible for the safe transport, use,
custody and proper accounting of the explosive Materials.

d) The Contractor shall be responsible and liable for any accident and injury / damage
which may occur to any person or property of the project or public on account of any
operations connected with the storage, transportation, handling or use of explosive
and blasting operations.

7.06.00 Sheeting & Shoring
The contractor shall ascertain for himself the nature of materials to be excavated and
difficulties, if any, likely to be encountered in excavation while executing the work. Sheet
piling, sheeting and shoring, bracing and maintaining suitable slopes, drainage, etc. shall be
provided and installed by the Contractor, to the satisfaction of the Engineer.
7.07.01 Geotechnical investigation work may be got executed by the Contractor through the
following suggested agencies
1. C.E.TESTING COMPANY Pvt. Ltd, Kolkata
2. Cengrs Geotechnica Pvt. Ltd, New Delhi
3. KCT Consultancy Services, Ahemdabad
4. M.K. Soil Testing Laboratory, Ahemdabad
5. Secon Private Limited, Banglore
6. Soil Engineering Consultants, New Delhi
7. CEG Test House and Research Centre Private Limited, Jaipur
8. Geomarine Consultants Pvt Ltd., Chennai
9. Soiltech India Private Limited, Pune
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SOIL DATA AND FOUNDATION SYSTEM

Employer has carried out geotechnical investigation in the proposed area. Logs of boreholes
of proposed area are enclosed with this Annexure.

Annexure-C

The minimum founding level and the corresponding net allowable bearing pressure shall be
as given in Table — 1 below (except CWPH, FOPH, Swichyard, crusher house and

stacker reclaimer area).

Table-1

Founding Depth/ Stratum Net Allowable Bearing Pressure
T/m2
Isolated and | Isolated and | Rafts
combined combined (width >
footings footings for | 6m) for
including raft | 40mm 75mm
for 25mm | permissible permissibl
permissible settlement in | e
settlement in | case of soil | settlement
case of soil | and 12mm in | in case of
and 12mm in | case of rocky | soil  and
case of rocky | strata 12mm in
strata case of

Width upto 6.0m rocky
strata

In case of foundation stratum is soil

1.0m below NGL 8 10 12

2.0m below NGL 12 18 22

3.0m below NGL 15 22 25

4.0m below NGL 20 25 28

5.0m below NGL 25 28 30

6.0m below NGL 30 35 35

7.0m below NGL 35 40 40

8.0m or more than 8.0m below NGL 45 45 45

In case of founding stratum is rock

0.6m embedment into weathered | 35 35 35

rock

1.0m embedment into weathered | 40 40 40

rock

2.0m embedment into weathered | 50 50 50

rock

3.0m embedment into weathered | 52 52 52

rock

3.5m or more than 3.5m embedment | 55 55 55

into weathered rock

The minimum founding level and the corresponding net allowable bearing pressure for
CWPH, FOPH, crusher house, Switchyard and stacker reclaimer area shall be as given

in Table — 1a below.

Table-1a
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CLAUSE NO. ﬂm
TECHNICAL REQUIREMENTS tﬁgpc

Founding Depth/ Stratum Net Allowable Bearing Pressure
T/m2
Isolated and | Isolated and | Rafts
combined combined (width >
footings footings for | 6m) for
including raft | 40mm 75mm
for 25mm | permissible permissibl
permissible settlement in | e
settlement in | case of soil | settlement
case of soil | and 12mm in | in case of
and 12mm in | case of rocky | soil  and
case of rocky | strata 12mm in
strata case of

Width upto 6.0m rocky
strata

In case of foundation stratum is soil

1.0m below NGL 8 10 12

2.0m below NGL 10 12 22

3.0m below NGL 14 15 24

4.0m below NGL 14 16 28

5.0m below NGL 15 18 30

6.0m below NGL 16 19 31

7.0m below NGL 17 21 33

8.0m or more than 8.0m below NGL 19 23 35

In case of founding stratum is rock

0.6m embedment into weathered | 35 35 35

rock

1.0m embedment into weathered | 40 40 40

rock

2.0m embedment into weathered | 50 50 50

rock

For Finished ground level (FGL) refer General layout plan (GLP)

To determine the Natural Ground Level (NGL) the following two tender drawings titled
‘“TOPGRAPHICAL SURVEY OLD SURVEY DATA FOR NGL PURPOSE” and
“TOPGRAPHICAL SURVEY (EXISTING GROUND LEVEL)” shall be referred. Further the
above two tender drawings shall also be referred in conjunction with borelog data attached at
Annexure to this chapter.

The NGL for any particular structure/facility shall be the lowest of all the NGLs mentioned in
the extent of the building/facility.

The NGL of any point shall be the lowest of the levels at (a) TOPGRAPHICAL SURVEY OLD
SURVEY DATA FOR NGL PURPOSE (b) TOPGRAPHICAL SURVEY (EXISTING GROUND
LEVEL) and (c) Borelog data attached at Annexure to this chapter.

In case any loose/soft pockets is encountered at founding level, the same shall be removed
completely upto the hard strata and filled up with PCC (1:4:8).

The net allowable bearing pressure higher than above mentioned values shall not be
permitted. At intermediate levels the bearing capacity shall be same as the net allowable
bearing pressure corresponding to the immediate shallower level mentioned above.
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L

For open foundations, the total permissible settlement shall be governed by IS: 1904 / IS:
13063 and from functional requirements whichever is more stringent. However, total
settlement shall be restricted to the following:

Isolated & Raft (Main power house, TG Area Footings, Boiler, | 25 mm
Mill, Bunker Footings & Fans) resting on soil

Isolated & Strip (other than Main power house, TG Area | 40 mm
Footings, Boiler, Mill, Bunker Footings & Fans) resting on soil

Raft (other than Main power house, TG Area Footings, Boiler, 75 mm
Mill, Bunker Footings & Fans) resting on soil

Foundations in Weathered rock / rock 12 mm

c) Special Requirements:

i) Chemicals in ground water and subsoil, as observed during

In case the total permissible settlement is to be restricted to less than as above specified
from functional requirements, then the net allowable bearing pressure shall be reduced after
review in consultation with Engineer.

investigation are:

Chemical Sulphates Chlorides pH
Ground Water 60-120 mg/L 57-88 mg/L 7.64-7.95
Sub-soil <0.05% 0.007-.010 5.04-8.32

Cement Type
Concrete Grade

Type of Reinforcement
Cover to Reinforcement

ii) In view of the above, the following shall be adopted.

As specified elsewhere in the specifications
As specified elsewhere in the specifications

As specified elsewhere in the specifications
As specified elsewhere in the specifications
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Annexure-B-Sub-section D-1-12 Annexure (C)

ANNEXURE-C (Revised) TO AMENDMENT-1
Technical specification of Lara Il (2X800 MW)
EPC Package
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-22)

Certified Laboratory Location : Track Hopper (Future) Surface Elevation : RL 212.332 m Boring Method : Shell & Auger
(NABL) . . . : .
Certificate No. TC-7134 UTM Coordinates : 752674 E, 2407273 N Ground Water Depth : 21.87 m Casing Depth :
Survey Coordinates :  2613S, 1254W Termination Depth: 3524 m (RL 177.1 m) Boring Start : 03-Aug-18
Ground Water Level : RL 190.5m Boring Finish : 05-Aug-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
g T'; x =1 g 2 © 3
z |2 © o | E = s = 2
: - | > SOIL DESCRIPTION = ~ |8 g2 > o © 7] o L =
o o U) o S o E ‘O o~ = o~ O (0] y - [ =
z =R - | | || & S12| B Olr-|o8 c . ikl B
o) c (2 = ST B B BN B B g = a|lo €l E 2 L «|[E£S58 |88 |5 |2
s | =19 2 c | ® Rl =] ¢ |8 x |0 S22 9|3 E | ol E|la8E| g60 [P
5 = |35, C Sl E|E|=|5|2|2|85c|2E|28|%| 2|28|583|523|228]8
o= © = = — = = o L L ol < o - = bt
el & | |[Sz|la cl|lo|d|lalo|S|lalaaldas|ses2|a|2|Sa2|SEL|&ES |k
| IMedium dense brown silty sand with
0.00(0.50| Ds1 gravel (SM) 22|56 (22] 0
1.00] 1.30 | UDS1 250 1.71 | 1.50 | 13.8
Very stiff to hard brown clayey silt, low
2.50]295| SPT1| 20 | 20 plastic (CL) 17
4.00| 4.30| UDS2 - very stiff, 2.5t0 5.5 m 1.80 | 1.56 | 15.2 uul| 1.2,3 1.4 11.1
5.50( 5.95| SPT2 | 55 | 55 - hard, 5.5t0 10.0 m 10| 11| 65| 14 2.63
7.00(7.45| SPT3 | 75 | 75 - with gravel, 5.5t0 7.0 m 3141196 11.8
8.50( 8.95| SPT4 | 102 | 102 10.00
10.00l10.45| spT5 | 101 | 101 At o I(-ICaI;d brown clayey silt, medium plastic 4 9 | 60| 27
11.50/11.95| SPT6 | 89 | 89 - with traces of gravel, 10.0to 11.5 m 36.1121.1| 15.0
13.00|13.45| SPT7 | 102 | 102
14.50|14.95| SPT8 | 68 | 68 16.00
16.00|16.45| SPT9 | 56 | 56 Hard brown clayey silt, low plastic (CL) 32.8|121.2(11.7

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-22)

| CENGRS (I

2T
Y

Certified Laboratory Location : Track Hopper (Future) Surface Elevation : RL 212.332 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 752674 E, 2407273 N Ground Water Depth : 21.87 m Casing Depth :
Survey Coordinates :  2613S, 1254W Termination Depth:  35.24 m (RL 177.1 m) Boring Start : 03-Aug-18
Ground Water Level : RL 190.5m Boring Finish : 05-Aug-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
g T'; x =] g 2 © 3
z |3 © s | E € S| . & 2
S s |> SOIL DESCRIPTION 5 . | = |2 i > o] o @ A © i =
z S |o el ROl ~| x| & [= gles| G| Q O [Q2|og c S5
o) c (2 = ST B B BN B B g = a|lo €l E 2 L « | E£8a |osBa |5 8|3
s | =19 2 c | ® Rl =] ¢ |8 x |0 S22 9|3 E | ol E|la8E| g60 [P
1S £ o |2 2 S|l BBl T >3] @ |o Elx 2|2 2|5 3 e ([Ens|[2sOo| 58559
s|of| §|2|5.|5% S| els|=|53|3|%|8c|E|2celzE|l3c| 2|8|583|5285| 2888
| - 2] L loz| » O ol |lwlo]ldlaasln|a2aoal2|=Z] o |FloaZ2loeX2 |l | w
17.50{17.95| SPT10| 62 | 62 Hard brown clayey silt, low plastic (CL)
19.00/19.45| SPT11| 62 | 62
20.50/20.95| SPT12] 51 | 51
22.00/22.45| SPT13| 68 | 68
23.50|23.95| SPT14| 56 | 56
25.00|25.45| SPT15| 63 | 63 0 5 | 66| 29
26.50(26.95| SPT16| 24 | 24 34.01 23.3| 10.7
28.00(28.34| SPT17 1051 uc 1.3
19cm
29.50(29.83| SPT18 118°C1n’1 ; - with traces of gravel, 29.5 to 31.0 m 2| 4 |66 28
101/
31.00|31.37| SPT19 22eml " 32 50
3250|3277 sPT20 101/ _ |- 5 Hard brown clayey silt, medium plastic 0 2 | 64| 34
12cm - (CI)
34.00|34.33| SPT21 10171 rsiires 37.3| 2241148

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-22)

| CENGRS (I

2T
Y

Certified Laboratory Location : Track Hopper (Future) Surface Elevation : RL 212.332 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 752674 E, 2407273 N Ground Water Depth : 21.87 m Casing Depth :
Survey Coordinates :  2613S, 1254W Termination Depth:  35.24 m (RL 177.1 m) Boring Start : 03-Aug-18
Ground Water Level : RL 190.5m Boring Finish : 05-Aug-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
2 T'; x = g 2 © 3
Z |5 s S = S £ °
5 s |3 SOIL DESCRIPTION % . | = é’ il PN - § & 3 © g £
=z ) = g o X |= o |l o B (O] %) s = ~ | ©
=138 | = 5| S22 S|ES| T2 | 8|eEl8%|e o |5 |88 |68 |528]| 2
2 [ 2|5 S c | RS ol el|c |E|8c|os5|5 £ | S |E2€|28 ¢ o |®
£ E |z |E | € slsl2l a3 2 |2-El=222|l2.|8|8|588|258(838838
- [} had = o = o et - = het
||l 3 |& (8% & clc|d|lalolSlalagdolaslde|28|a|2[8a2[Se28|sE8 |
102/ ~~~+-~AHard brown clayey silt, medium plastic
35.00|35.24| SPT22 oem| ~ e 3524

SIS SIS

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-56)

| CENGRS (IQD BP

21D

Certified Laboratory Location : Crushed Coal Stock Pile Surface Elevation : RL 210.071 m Boring Method : Shell & Auger
NABL
Cettificate No (TC-T13)4 UTM Coordinates : 753201 E, 2407556 N Ground Water Depth : Not met Casing Depth :
Survey Coordinates :  2280S, 727W Termination Depth:  20.05 m (RL 190 m) Boring Start : 11-Aug-18
Boring Finish : 09-Sep-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E 8 <
g T'; x =] g 2 ® o)
z |2 © o | E = s = 2
S s |3 SOIL DESCRIPTION Sl 1~ [3]|=z . & s | 3 ) © g =
z | 2|3  IECH e N RS = N - Rl O 12|38 c cea| 2
o T |2 - 9l s~ |2 2SS eElce] e o . | €8s sca | s =8| =
2 | > |® 9 P T e I o|s [2|ac|loo]| 5 £ | 6|23l aQ8€e| S50 |®
£ E |z |8 | € gElslelclal3lglelElz2|22l2 |8 |alcsds|258|5E5]|8
= — = @ © o S o o - = bt
L |2 o | & |8z & S|las|la8|lBlolS|lzleg|b|de|fe|28| 6| 2|Se2|8E8| 83|
1| |Dense brown silty fine sand with gravel
0.00( 0.50| DS1 {|(sm) 1.00 10| 59 | 27 | 4
. Hard brown clayey silt with gravel,
1.00] 1.30 | UDS1 :;::;:;%: medium plastic (Cl) 1.79 | 1.60 | 121 uu|l 1,2,3 2.8 15.1
2.50|2.95| SPT1 | 53 | 53 | 13| 9 | 43|35
400| 445| sPr2 | 72 | 72 [ 35.4] 20,6 | 14.9 2.68
550 | 5.84 | sp3 | 10V Vosioiss
19cm el
7.00)|7.32| SPT4 102/
17cm
102/ [T
8.50|8.79| SPT5 | | |7 10.00
Ref*/ 1| Refusal met on Rock. Core drilling
10.00110.14) SPT6 14cm L1 [through rock adopted. Refer to next
1| page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-56)

| CENGRS

ISO/IEC 17025:2005 /& Location : Crushed Coal Stock Pile Surface Elevation:  RL 210.071 m Boring Method :  Rotary Drilling
Certified Lab("h;i‘é’g UTM Coordinates : 753201 E, 2407556 N Ground Water Depth : Not met Casing Depth :
Certificate No. TC-7134 Survey Coordinates : 2280S, 727W Termination Depth :  20.05 m (RL 190 m) Boring Start : 11-Aug-18
Boring Finish : 09-Sep-18
= s o Size of Hole: NX Rig : Joy Voltas: 12B
_ E . 9 "é é Return Water < £ |
< » 7 = < | o o = e |5
z O = = | 518 | |e > § |5 2 |3
O o 8 = o © © — = = o 1% ©
e — - [} ROCK DESCRIPTION I 8 >_ |x X —~ Q = — 2 | c © i
o 1S o o = = Q =c 7 c £ o o NS o o > y—
© _ £ 2 . 3 »n o S —~|® o o o 6 = A o) o
> I c o - Y S X | © = 0 -8 ~ o ® __|c y) —~ v —~
: = 5 o z o | © o |8 °.|= © ol s |2l el 2| < [83C[E |5
Zz < o a = £ 2 < Qo |2 alx T 3| 3 > % | 5 @ 5 |= 5|52 5|3 §
sl 8| 2| 5 |35|&|& 5| 5 (82|58 |5E| S |8 |z2|s|&|s5|5|522538 9
o o} a o n | o| & o e |eZlg=s[2El S| S a |la|la| e[z |82[582=s<=
Ref7[10.00 | 10.00 | SPT6 qiiiniVery weak, Brown GRANITE, disintegrate
14cm 10.14 nhfcompletely weathered
10.50 HHH
RK-1 | 1-5 i 14 | 0
11.00 :::::::::
Ref*/| 11.50 | 11.50 | SPT7 _
4cm 11.54 T ]
12.00 o 3
WS1 A 0 0 T
12.50 W c 3
i 2| = g
Ref/| 13.00 | 13.00 | SPT8 Y 213 E
15cm 13.15 i TS| =
13.50 I 5 g
WS2 Y 0 0 | 15 3 E
14.00 HHHE a
L) 5
Ref/| 14.50 | 14.50 | SPT9 O e
4cm 14.54 AARRE «®
15.00 e
RK-2 | 6-11 I 19 0
15.50 e
Ref*/ | 16.00 | 16.00 | SPT10 A
5cm 16.05 i
16.50 Y v v

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS
Rock Profile (BH-56)
ISO/IEC 17025:2005 /4 Location : Crushed Coal Stock Pile Surface Elevation:  RL 210.071m Boring Method :  Rotary Drilling
Certified Lab("h;i‘é’g UTM Coordinates : 753201 E, 2407556 N Ground Water Depth : Not met Casing Depth :
Certificate No. TC-7134 Survey Coordinates : 2280S, 727W Termination Depth :  20.05 m (RL 190 m) Boring Start : 11-Aug-18
Boring Finish : 09-Sep-18
< _CS o Size of Hole: NX Rig : Joy Voltas: 12B
- 8 _ & § é Return Water < £ o
< » 7 = < | o o = e |5
z B = = | 518 | |e > 5|3 2 |3
O o 8 = o © © — = = o 1% ©
o — - @ ROCK DESCRIPTION I 8 >_ |x X —~ ) = — o | o w
5 e o o = 5 o) =c 1) c € o o X 8 - T > Y—

— ~ = : o V4 T —~| % o Lo Ee) =) (O} < 2 & O G o
> £ c o - _ 5 = = 59 @ Z o > < o |E | @
! ~ =} <@ z o o o c g .|= 9 o n 2> = = — NE e 0 NE =) NE
=z = o Q © £ rel = Q x O | x o 2 3 ) ‘© © @ 5] = 5l & 5|3 5
sl 8| | 5§ |3|8|E 5| 5 |82|8-|5E| 8| 8|2 |58|%|5|E|528980
%) o a o n | O | & o 2 [l E] S| S [@|alala]| =|eE[50Z=s=

16.50 WS3 i Very weak, Brown GRANITE, disintegrate 0 0 T

i fcompletely weathered =

17.00 A °

I 2

Ref*/| 17.50 | 17.50 | SPT11 ::::::::: S

50m 1755 I:I:I:I:I g

18.00 Hhhh S ¥

lllllllii ; °°

WS4 ! 0 o | 15 5| g | E

18.50 T @ | = T

[N < o

i =t g

Ref*/| 19.00 | 19.00 | SPT12 R ~ S

4cm 19.04 e o

19.50 Ws5 T 0 0 5

S o

Ref*/ | 20.00 | 20.00 | SPT13 HHHE 1
| sem [ _ 120.05]_ _ _ _|__| _ _lu 2005 | __ | __L__l_Jdowdoed ¥ L Aol Ao

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-59)

21D

| CENGRS (IQD BP

Certified Laboratory Location : Crushed Coal Stock Pile Surface Elevation : RL 206.645 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 753246 E, 2407432 N Ground Water Depth: 18.41 m Casing Depth :
Survey Coordinates :  2400S, 672W Termination Depth:  30.04 m (RL 176.6 m) Boring Start : 13-Aug-18
Ground Water Level : RL 188.2m Boring Finish : 09-Sep-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
- ‘:‘,5 ; x =] % 2 © &
Z |s © g | E = B 5 2
S s |> SOIL DESCRIPTION s [ ~ |Z J| 2 > o] o D o L =
z S |o el ROl ~| =8| gle| G| © O [8|o8 c = S5
© s |2 s s | S| | o= T2 |S|lsE|lgE|S e lws|E8a|e8C |58 |2
sz | =19 3 c | ® Sl =] 2|8 x |0 9|lRof >3 E |9 |c3E|l288€E| g0 |
5 s 1315, & SlelB|=|a|2|8|8ac|28 o8 82| 2|8|583|5es 2288
had Qo = — = Y L L o = < Q o -— = bust
L |2 A i |3%| & clo|ld|lalol3laladobl|lasSes2|a|2|(SeZ|SeEZ|[ &z |
Very stiff to hard brown clayey silt, low
0.00)|1.00| DS1 plastic (CL) 4 130|57| 9
100|145 sPT1 | 16 | 16 e stiff, with traces of gravel, 0.0 to 26.7|15.5| 11.1 14
2.50(2.80 | UDS1 1.78 | 1.62 | 10.1 uu| 1,2,3 24 1.7
400|445 SPT2 | 22 | 22 3 8 | 60 | 29
5.50]5.80 | UDS2 191 1.72 | 111
7.00|7.45| SPT3 | 79 | 79 - hard, with gravel, 7.0t0 17.5 m 30.0{21.0| 9.0 2.68
8.50)|8.95| SPT4 | 92 | 92
101/
10.00/10.42| SPT5 7 | 27| 47| 19
27cm
11.50[11.95| SPT6 | 91 | 91
13.00(13.41| SPT7 101/
26cm
14.50(14.83| SPT8 101/
18cm
16.00(16.39| SPT9 101/
24cm
M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-59)

Certified Laboratory Location : Crushed Coal Stock Pile Surface Elevation : RL 206.645 m Boring Method : Shell & Auger
NABL
Coitificsta NG (TC-T13)4 UTM Coordinates : 753246 E, 2407432 N Ground Water Depth: 18.41 m Casing Depth :
Survey Coordinates :  2400S, 672W Termination Depth:  30.04 m (RL 176.6 m) Boring Start : 13-Aug-18
Ground Water Level : RL 188.2m Boring Finish : 09-Sep-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
2 T'; x = g 2 © 3
Z |5 s E = S £ -
5 s |3 SOIL DESCRIPTION % . | = é’ il PN - § & 3 ) :0 g £
s |38 | s |[S|1E| |28 2|2 |8|58%|2%|e |eo|C|88|58c|528|8
2 > |3 S PR I e B o | |[£|8o|egs|5 = [B|E3e|lagE| 258 |a
£ E |z |E | € sl zl2lSl| 3|35 lElxe|2e|l2 | 8 |g|lcds|ess|28s]|
Ele| & |28z a 81o|8|5|c|S|2|a8|6|@25|855(28| 5|88 2|8E8| 28|
102/ Hard brown clayey silt with gravel, low
17.50|17.82| SPT10 17em plastic (CL) 26.5(19.0| 7.5
19.00[19.28| spT11| 10V
13cm
20.50{20.95| SPT12| 96 | 96
22.00|22.41| SPT13 101/
26cm
23.50(23.70| SPT14 ;22: 25.00
Ref*/ Lhnnh| Refusal met on Rock. Core drilling
25.00125.14} SPT1S 440, 11 [through rock adopted. Refer to next
11111111 page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS
Rock Profile (BH-59)
ISO/IEC 17025:2005 /& Location : Crushed Coal Stock Pile Surface Elevation:  RL 206.645 m Boring Method :  Rotary Drilling
Certified Lab("h;i‘é’g UTM Coordinates : 753246 E, 2407432 N Ground Water Depth : 18.41 m Casing Depth :
Certificate No. TC-7134 Survey Coordinates : 2400S, 672W Termination Depth :  30.04 m (RL 176.6 m) Boring Start : 13-Aug-18
Ground Water Level : RL 188.2 m Boring Finish: ~ 09-Sep-18
= s o Size of Hole: NX Rig : Joy Voltas: 12B
_ E . < |® é Return Water < £ |
. a2 2 S - 2 o -~ c S
3 Sl 3 S| 58 |5 |e . 5 |3 3 |3
£ N ® g > | o © T —~ | £ 2 |o n |=®
o — et 5 ROCK DESCRIPTION © S e L | 3| ~| &2 o |
® —_ E o © 2 & & |ES |o S € o &% S |3 5 9 s
> = - z s | S o T [SS|8 |25 312192122 (|8~128 o~
: = S o Z o | © ° c |8 .= S ol o s |2l 8| &2 T |I8C|IE 0|5
z = x S = < o] < Q9 |x0Oflx ® 2| 32 ] @ | © 3 & |= 5|82 5|55
sl S| 5| 5 |3|&|S 5| 5 (895 |5E| 2|8 |2|s|&|5|5|5325383
» | o a ® LIS ) o e |[eZlgcs(cE[ S| S| @ |a|la|[d ]| |&2|56EsSE
Ref7|25.00 | 25.00 | SPT15 Tl Very weak to weak, grey GRANITE,
14cm 25.14 Ll disintegrated to very intensely fractured,
25.50 nifcompletely weathered
RK1 | 1-5 i 22 | 0 | 18 2.50(2.69(0.071| 1.12| 112 | 2454*
26.00 nnnn - weak, intensely fractured, -
il 25.0t0 26.5 @
26.50 | 26.50 Y 2
sl - Very weak, disintegrated, ©
27.00 mnnl - 26.5 to 30.04 c S
WSs1 e 0 0 3| = g
27.50 ey @ | 8 | E
S | el
Ref*/| 28.00 | 28.00 | SPT16 bt t S
4cm 28.04 Y &
28.50 Ws2 i 0 o | 15 a
HHL =
Ref*/ | 29.00 | 29.00 | SPT17 i 2
5cm 29.05 bl ity ©
29.50 Ws3 Ly i3t 0 0
Ref*/ | 30.00 | 30.00 | SPT18 i
[ 4em | _ _ 13004 |_ _ _ oL _luinnd o o o o e o 3004 _ _ ____ bl d-edwed_ v oo do_d__do__d__

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-63)

| CENGRS (I

2T
Y

Certified Laboratory Location : Crushed Coal Stock Pile Surface Elevation : RL 205.820 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 753606 E, 2407602 N Ground Water Depth : 17.50 m Casing Depth :
Survey Coordinates :  2204S, 431W Termination Depth:  35.25 m (RL 170.6 m) Boring Start : 02-Aug-18
Ground Water Level : RL 188.3 m Boring Finish : 29-Aug-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E 8 <
] § « | 5 | 2 g 3
5 i g SOIL DESCRIPTION % . | = é’ il - § & 3 © jg £
) = g o X |= o |los B (O] %) s = ~|
1213 |- s SR |8|121 %2 |8l5%|2%|e |o|5|28<|68c|528]2
2 | =13 3 c | ® RN 5| o |B Xx|0o S22 9|3 E | olcz2e|laygcE o |®
£ E |z |E | € slsl2l a3 2 |2-El=222|l2.|8|8|588|258(838838
o= H = = - = = 2 =) Q o D = D = o
L |2 & | |8z & cl|lao|ld|lalolSlaladaldeSe22|a|2|Se2|SE2|&ES |k
Very stiff to hard brown clayey silt, low
0.00( 0.50| DS1 plastic (CL) 10| 25| 44 | 21
1.00|1.45| SPT1 | 23 | 23 - very stiff, with gravel, 0.0 to 4.0 m 14
2.50(2.80 | UDS1 1.80 | 1.59 | 12.7 uu| 1,2,3 1.7 9.0
400|445 SPT2 | 52 | 52 - hard, 4.0t0 17.5 m 1 8 | 70 | 21
550 5.89| SPT3 21‘2:1'; - with traces of gravel, 4.0t0 13.0 m 32.5|22.8] 9.8
7.00(7.40| SPT4 103/ 2.70
25cm
850|895 SPT5| 78 | 78
10.00{10.38| sPTe |10 32.6| 22.5( 10.0
23cm
11.50(11.88| SPT7 104/
23cm
13.00{13.39| SPT8 102/ - with gravel, 13.0t0 17.5 m
24cm
14.50(14.87| SPT9 103/ 34.3|17.8]|16.6
22cm
16.00(16.28| SPT10 102/
13cm

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Certified Laboratory

Certificate No. TC-7134

(NABL)

Location :
UTM Coordinates :
Survey Coordinates :  2204S, 431W

Crushed Coal Stock Pile
753606 E, 2407602 N

Soil Profile (BH-63)

Surface Elevation :

Ground Water Depth :

Termination Depth :

Ground Water Level :

RL 205.820 m

17.50 m

35.25 m (RL 170.6 m)

RL 188.3 m

| CENGRS (I

Boring Method :

Casing Depth :

Boring Start :

Boring Finish :

Shell & Auger

02-Aug-18

29-Aug-18

2T
Y

Depth, m

From

Sample No.

Corrected Value,

Nn

Symbol

SOIL DESCRIPTION

)

Depth of Strata, (m

Grain Size Analysis

Atterberg Limits

Density and Moisture

Shear Tests

Gravel (%)
Sand (%)

Silt (%)

Clay (%)

Liquid (%)

Plastic (%)

Plasticity Index

(%)

Shrinkage Limit, (%)

Bulk Density
(gms/cms)

Dry Density
(gms/cm®)
Moisture Content
(%)

Specific Gravity

Type of Test

Confining

Pressures,
(kg/cm?

Cohesion

Intercept, 'c'
(kg/cm?)

Angle of Internal
Friction, ¢

(degrees)

Free Swell Index, (%)

=
N
w
o

19.00

20.50

22.00

23.50

25.00

26.50

28.00

29.50

31.00

32.50

34.00

17.73| SPT11

19.28| SPT12

20.95| SPT13

22.45| SPT14

23.82| SPT15

25.29| SPT16

26.82| SPT17

28.29| SPT18

29.89| SPT19

31.40( SPT20

32.88| SPT21

34.32| SPT22

g Field Value, N;

8cm
101/
13cm

96

85

105/
17cm
102/
14cm
103/
17cm
102/
14cm
103/
24cm
101/
25¢cm
103/
23cm
102/

17cm

96

85

Hard brown clayey silt with gravel, low
plastic (CL)

N
N
w
(o]

w
N

49

-
o

13

32,5

30.6

225

16.2

10.0

14.4

2.67

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-63)

| CENGRS (I

2T
Y

Certified Laboratory Location : Crushed Coal Stock Pile Surface Elevation : RL 205.820 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 753606 E, 2407602 N Ground Water Depth: 17.50 m Casing Depth :
Survey Coordinates :  2204S, 431W Termination Depth:  35.25 m (RL 170.6 m) Boring Start : 02-Aug-18
Ground Water Level : RL 188.3 m Boring Finish : 29-Aug-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
2 T'; x = g 2 © 3
Z |5 s E = S £ °
5 s |3 SOIL DESCRIPTION % . | = é’ il - § & 3 © g £
) = g o X |= o |los B (O] %) s = ~|
21318 | = IS 2| |8 512 |8l8E|2%|e o | 2|28 | 88|57 2
S e 3 s | o R o |8 Xx|0o S22 9|3 E | olcz2e|laygcE o |®
£ E |z |E | € slsl2l a3 2 |2-El=222|l2.|8|8|588|258(838838
- [} had = o = o et - = het
||l 3 |&[8%| & clc|d|lalolSlalagdolaslde|28|a|2[8a2[Se28|sE8 |
102/ Hard brown clayey silt with gravel, low
35.00(35.25| SPT23 10em plastic (CL) 35251 18 | 39| 36 | 7

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-64)

Certified Laboratory Location : WTP area (Stage-Il) Surface Elevation : RL 203.190 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 753687 E, 2407797 N Ground Water Depth: 15.20 m Casing Depth : 12.0m
Survey Coordinates :  1984S, 270W Termination Depth:  25.28 m (RL 177.9 m) Boring Start : 05-Sep-18
Ground Water Level : RL 188 m Boring Finish : 06-Sep-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
£ g <
o ; = % > © 3
z |2 ® s | E £ S = 2
S s |> SOIL DESCRIPTION s [ | ~ |3 J| 2 > o] o D A o L =
z S |o el IR e ~| | 2|2 gle| G| © O 8| 9 c = £~
p s | @ _ s | S| =~ — |2 clo Elc E| @ ol lels |ocac |50 2
2 | =13 3 c | ® RN 5| o |B Xx|0o S22 9|3 E | olcz2e|laygcE o |®
: £ |3 |5.|¢E Sle|B|=|7|2|2|852|28|28|8c|28|8|583]|583| 2288
b o = o = 0 @ o o = ) [oX |t - = &
T | B A L [SZz| & clo|d|lalolS|lalagdo|lae/§e|st| a3 2[3E2[sEs|k
Very stiff to hard brown clayey silt with
0.00) 0.50 | DS1 gravel, low plastic (CL) 5| 13]|61] 21
1.00(1.35| SPT1 | 29 | 29 - very stiff, 0.0to 4.0 m 32.2(18.0114.2| 9.9
2.50(2.80 | UDS1 1.79 ] 158 | 13.5 uu| 1,2,3 1.0 7.9
4.00|4.45( SPT2 | 65 | 65 - hard,4.0t0 17.5m
550|595 SPT3 | 67 | 67 2.68
7.00|7.45| SPT4 | 73 | 73
8.50|8.95| SPT5 | 54 | 54 13| 7 | 68| 12
10.00/10.45| SPT6 | 65 | 65
11.50/11.95| SPT7 | 82 | 82
13.00/13.38| SPT8 103/
23cm
101/
14.50|14.89 SPT9 30.7[22.2| 8.6
24cm
16.00|16.39| SPT10 102/
24cm

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh 2
M/s. NTPC Limited pﬂ Qi
| CENGRS (I BP

Soil Profile (BH-64)

Certified Laboratory Location : WTP area (Stage-Il) Surface Elevation : RL 203.190 m Boring Method : Shell & Auger
Cettificate No (Th(l:AE1L§4 UTM Coordinates : 753687 E, 2407797 N Ground Water Depth: 15.20 m Casing Depth : 12.0m
Survey Coordinates :  1984S, 270W Termination Depth:  25.28 m (RL 177.9 m) Boring Start : 05-Sep-18
Ground Water Level : RL 188 m Boring Finish : 06-Sep-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E 8 =
2 T'; x = g 2 © 3
> | = = = = = c kel
5 i g SOIL DESCRIPTION % . | = é’ il - § & 3 © g £
) = g o X |= o |los B (O] %) s = ~|
S 3|8 | 5 || R[S |818[% |z |9(68%|28%|e |eo|S(28<|68c|558] 2
213 |3 3 c|® S|l el [2]0g|18¢8] 2 51 9(E2E5[%888(as2|?
5 S |3 |5.| & Slels|=|2|2|8|8c|E(2ElzE|8s| 2 |8|583|5280| 2888
2|l & | |[SZ|a cl|lo|d|lalo|S|lalaaldas|ses2|a|2|Sa2|SEL|&ES |k
101/ Hard brown clayey silt with traces of
17.50|17.82| SPT11 17em gravel, low plastic (CL) 4 113 | 73| 10 2.69
19.00[19.33| sPT12| W1 34.5(21.0[ 135
20.50|20.82| spT13| 10"/
17cm
22.00]|22.20| SPT14 102/
5cm
23.50|23.67| SPT15 103/
2cm
25.00|25.28| SPT16 113?c1r:1 25.28

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-65)

| CENGRS (I

2T
Y

Certified Laborator Location : WTP area (Stage-Il) Surface Elevation : RL 205.770 m Boring Method : Shell & Auger
Y 9
Cettificate No (Th(l:AE1L§4 UTM Coordinates : 753616 E, 2407905 N Ground Water Depth: 17.18 m Casing Depth : 17.2m
Survey Coordinates :  1890S, 353W Termination Depth:  25.04 m (RL 180.7 m) Boring Start : 04-Sep-18
Ground Water Level : RL 188.6 m Boring Finish : 20-Sep-18
Depth, m spT¢ ___ | Grain Size Analysis | Atterberg Limits | _ | Density and Moisture Shear Tests <
£ g <
2 T'; x = g 2 © 3
Z |5 s S = = £ °
5 s |3 SOIL DESCRIPTION % . | = é’ il PN - § & 3 ) :0 g £
EE N sl2lel 2|81 25 |8|2Elese | 2|5 el |szec|52t|E
21313 3 cl|lw R | o |B £[cag|l8 98|z S| °|1E2E|28E| 02|
5 S |3 (5] & Sle|B|l=|z|3|2|8:E|2El2E 8| 2 |8|5835c3|288]8
2|l & | |[SZ|a cl|lo|d|lalo|S|lalaaldas|ses2|a|2|Sa2|SEL|&ES |k
~-~~|Hard brown clayey silt with gravel,
0.00) 0.50 | DS1 ) medium plastic (CI) 10| 8 | 56 | 26
1.00| 1.45| UDS1 169 | 154 [ 95
100/ /
2.50(2.82| SPT1 17em pecrecres 39.1121.8|17.3| 14 2.67
4.00(4.32| SPT2 101/ WA
17cm s
101/ e
5.50| 5.83 | SPT3 18cm sreveee 7.00
Ref*/ Refusal met on Rock. Core drilling
7.00| 7.091 SPT4 9cm through rock adopted. Refer to next

>

page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Certified Laboratory
(NABL)
Certificate No. TC-7134

Rock Profile (BH-65)

Location : WTP area (Stage-Il) Surface Elevatio
UTM Coordinates : 753616 E, 2407905 N

Survey Coordinates : 1890S, 353W

Ground Water Level :

n:

Ground Water Depth :

Termination Depth :

RL 205.770 m

17.18 m

25.04 m (RL 180.7 m)
RL 188.6 m

| CENGRS

Boring Method :
Casing Depth :
Boring Start :
Boring Finish :

Rotary Drilling
17.2m
04-Sep-18
20-Sep-18

= s o Size of Hole: NX Rig : Joy Voltas: 12B
- E . 3 "é é Return Water < £ |
= » n = g = o = e |G
z B = = | 518 | |e > 5|3 2 |3
o o | § ROCK DESCRIPTION £ g |2 |8 |2 5| = 2|2 o |2
> = . %S Q g o >- X = g z —~ s | £ ) w
< —~ E ) ° 2 & ¢ [E< |g |55 1 EIEls]ls 32 |%
> £ c z s | S o T [SS|8 |25 S| 2|19 | 2|l |88 |, ~
' = S ) Z o | © © c |&°.|= ol b >l el 2| < [9C|E g5
Z | s @ a s | £ |2 £ g |xalx |[835] 3 S |3|5| 2| &8 |=5|525[35
8 O o » o c O £ O o
e a = % 5 2 g g 5 8 I8 S £ S @ 2 S e 5 |5 3l26 > S
o o} a o n | O | & a} 2 |e%|ecs|a | 8 S o |alo|la | 2|50 &==2
Ref7| 7.00 | 7.00 SPT4 NX |11 Very weak, Brown GRANITE, disintegrate
9cm 7.09 nhfcompletely weathered
750 i
RK-1 | 1-4 s 11 0
8.00 e
Ref*/ | 8.50 | 8.50 . -~
5cm 8.55 | SN o 5
9.00 i 3
WS-1 S 0 0 T
=25 gt : g
et T =) Q.
Ref*/ 10.00 | 10.00 SPT6 ::::::::: 9] g g
6cm 10.06 IS 212 | =
10.50 ::::::::: '5-, o
WS-2 Y 0 0 | 15 4 E
11.00 B a
|:;:|:|:l |
Ref/| 1150 | 11.50 | oors Y 2
6cm 11.56 i ®
12.00 AR
RK2 | 56 R 5 0
12.50 e
Ref*/ | 13.00 | 13.00 i
7cm 13.07] SPT8 i
13.50 \ A i v v
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-65)

| CENGRS

ISO/IEC 17025:2005 /& Location : WTP area (Stage-Il) Surface Elevation:  RL 205.770 m Boring Method :  Rotary Drilling
Certified Lab("h;i‘é’g UTM Coordinates : 753616 E, 2407905 N Ground Water Depth : 17.18 m Casing Depth:  17.2m
Certificate No. TC-7134 Survey Coordinates : 1890S, 353W Termination Depth :  25.04 m (RL 180.7 m) Boring Start : 04-Sep-18
Ground Water Level : RL 188.6 m Boring Finish: ~ 20-Sep-18
= s o Size of Hole: NX Rig : Joy Voltas: 12B
_ E . < |® é Return Water < £ |
= o n IS Z | © o ~ c S
= o = £ 9
z s |3 s | 8 & |5 |2 = S |3 £ |3
o ~ el ROCK DESCRIPTION T g |5 [@ |¥x= || - | & |2 VR
G _ S S o 2 & e |E< |« c § S1 21131l |52 |5
Sle|z| 2|5 512|328 (& S EIEARAE RER S
: = 5 o z o | © o c |8 °.|= Sal o s |2l 8| &2 T |I8C|IE 0|5
z = x S = < o] < Q9 |x0Oflx 3 3| 2 ] % | 5 3 & |= 5|82 5|55
sl S| 5| 5 |3|&|S 5| 5 (895 |5E| 2|8 |2|s|&|5|5|5325383
» | o | & ® A | O | a o e |eZfes[@dEl S| S |a@a|o|la|ld ]| |@EE50E=s<E
13.50 1 Very weak, Brown GRANITE, disintegrate
WS3 | completely weathered 0 0
14.00 i
Ref*/ | 14.50 | 14.50 i
4cm 14.54| SP19 it
15.00 i
Ws4 i 0 0
15.50 Y -
i @
Ref*/ | 16.00 | 16.00 i k5
3cm 16.03| S 110 S T
16.50 S il
WS5 HE 0 0 15 S 5
17.00 i O | x E
L A 218 |2
Ref*/| 17.50 | 17.50 17.2 Wm0 S | - <)
4cm 1754 SPTH A = .g
18.00 R g
Ws6 SRR 0 0 5
18.50 L o
I:I:l:l:l m
Ref*/| 19.00 | 19.00 Hi
56m 19.05 | SPT12 i
19.50 R
WS7 S 0 0
20.00 M \ 4

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-65)

| CENGRS

ISO/IEC 17025:2005 /& Location : WTP area (Stage-Il) Surface Elevation:  RL 205.770 m Boring Method :  Rotary Drilling
Certified Lab("h;i‘é’g UTM Coordinates : 753616 E, 2407905 N Ground Water Depth : 17.18 m Casing Depth:  17.2m
Certificate No. TC-7134 Survey Coordinates : 1890S, 353W Termination Depth :  25.04 m (RL 180.7 m) Boring Start : 04-Sep-18
Ground Water Level : RL 188.6 m Boring Finish: ~ 20-Sep-18
= s o Size of Hole: NX Rig : Joy Voltas: 12B
_ E . 9 "é é Return Water < £ |
= o n IS Z | © o ~ c S
= o - R o
z s |3 s | 8 & |5 |2 = S |3 £ |3
o - el ROCK DESCRIPTION T g |- |2 |2= |3 ~| 8|2 ? |
5 S o o 2 & Q =T |o c € L o S 2 |s o > .
- £ S .| 3 ¢ |s=5|8 |so s ||| S |2a |[©
> I c o — Y S X | ® = N b ~ > o o —~|E & —~| & —~
] = S Q@ Zz o [s) o T g °.|= S o » > &8 = < |85 g5
z S x a = < ! < @ v 0 |lx =1 = - > 5 @ 5H§SQ§3§
| 8| 5| & |5 |8&|E 5| 5 |82|8.|5€| 8| 8|2 |8|&|5|5|528g3e
» | A a ) s | S| & a e |ellgs|@El S| S| & [alala]l=z|@50Z=s=2
20.00 nhnfVery weak, Brown GRANITE, disintegrate
i completely weathered
Ref*/ | 20.50 | 20.50 R
5cm 2055 SF 113 SRR =
21.00 ::::I:I:l 5
WEE RO 0 0 32
21.50 thhy =
A S
Ref*/ | 22.00 | 22.00 i c g
3cm 22.03 SPT14 T 2 ° g
22.50 T a |8 | =
WS9 i 0 0o | 15 2| - &
23.00 i 2 S
IIIIIIIII - g
4:|:|:|:| [|)
23.50 | 23.50 e 3
T Q
24.00 i S
RK-3 | 7-10 HE 12 0
24.50 i
Ref*/ | 25.00 | 25.00 e l
SPT16 RHH
L dem | 12504 | o o e e e e Y e e e e e e e e e e e = ] NV IR I I A R S N 2 D AN N SN A D S PR
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Soil Profile (BH-52)

21D

| CENGRS (IQD BP

ISO/IEC 17025:2005 /% Location : ESP Termination Depth: 30 m (RL177.7 m)  Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752609 E, 2407824 N Ground Water Depth : 20.19 m Casing Depth : 13.0m
ifi .TC-7134 .
Certificate No Survey Coordinates : 2059S, 1053W Surface Elevation : RL 207.74 m Boring Start : 23-Aug-18
Ground Water Level: RL 187.6 m Boring Finish : 18-Oct-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E =
- = —_ x
s |3 s x § |2 g 3
s 1518 SOIL DESCRIPTION J g |z | |5§ s | @ v |28 =
=z = © “U_) ;\? o — ;\? X - 2 A 5 A o O |q_'> o 23 c :_,— £ = )
° T |2 _ s} Tl ~] = | = |2 o £E|lc E| 2 o - | €8x .QQ-NA‘Bc”g 2
s | > 1|3 3 c | @ >l gl |ag(88|3 S| °|E2E|28E| 052 |?
: = |3 (5] 8 e Bl=|a|2|%|2a2222|5.| 2 |8|58s|285|2E8¢8
el & | |8%| & c|lo|ld|alo|lS|lalaglas|sde|s8| o | 2|88 gEz L
Medium dense to dense brown clayey
0.00 | 0.50 | DSt sand with gravels, low plastic (SC) 10 | 54 36 28.1116.0| 12.1
1.00 | 145 SPT1 | 28 | 44 - medium dense, 0.0t0 4.0 m 251 42| 13| 20
2,50 | 2.80 | UDS1 169 | 153 | 10.5 uc 0.7
400 (445 SPT2 | 31 | 34 - dense, 4.0to 5.5 m 550 15 | 52 33 2.70
550 | 5.80 | UDS2 ,.: I(-ICaI;d brown clayey silt, medium plastic
700 | 7.45 | sPT3 | 72 | 72 [
8.50|895| SPT4 | 76 | 76 43.6|24.1(19.5
10.00(10.45| SPT5 | 83 | 83 11.50
Very dense brown silty fine to coarse
11.50(11.95| SPT6 | 84 | 64 sand intermixed with gravels (SP-GP) 12.50| 44 | 48 | 8 0
Ref*/ Refusal met on Rock. Core drilling
12.50{12.64| SPT7 14cm through rock adopted. Refer to next
page for details.
(' SPT is outside NABL scope.
ULR-T-C174118000000093P Plate 7 of 145
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-52)

Rotary Drilling

30 m (RL 177.7 m)

Termination Depth :

ESP

c
8
=

©

o

o
-

13.0m

Casing Depth :

Ground Water Depth : 20.19 m

752609 E, 2407824 N

UTM Coordinates :

23-Aug-18

RL 207.74 m Boring Start :

Surface Elevation :

Survey Coordinates : 2059S, 1053W

Certificate No. TC-7134

18-Oct-18

Boring Finish :

RL 187.6 m

Ground Water Level :

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

(;wo/B)
Xapu| peo ulod

(%) uondiosqy Jeyen

(%) Aysolod
Aineis) oyoads
29/6) Ajisua
X (09/6) Ausue
P
K pasn sjige——— ug pajeubaidw| puowelq 10 ¢¢ >
...m —
MK $SO
& M 1 [ened >
£
m Inojon umolg yb1 >
4
(woyseynuiw)
ajey uonelsuad
) ©
(YINY) Buney ssep 3ooy T
o (% ‘aoy) - o o 5
uoneubisaqg Ajenp 300y
) (%) Aienooay Jusdlad q S g S
(w) ‘ejens jo yideqg
>
[
e >
=z o =
o 5
= <
' Falan
; 25
) w2
A 58
X 5 >
3 o
4 nrvv,h, T
>
© =T
|OqQUAS [ e e e
(9z1Q) pasamo] Buise)
N (o]
$9107) JO ‘ON [elas i ma_u 3 >
~ ~
oNedwes| X ¢ e 3
& 74 (4 4 4
B[S 8 3 8 3
(w) uny Iua ol < S = o
IR EEEEEEEEEREEE
Wiwdedlal o o 3| ¥ 9 9 o ¢ & o 2 g
= £
o) CN) oneA -N LdS s &

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Certified Laboratory

Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : ESP

Rock Profile (BH-52)

Termination Depth :

30 m (RL 177.7 m)

| CENGRS

Boring Method :

Rotary Drilling

(NABL) UTM Coordinates : 752609 E, 2407824 N Ground Water Depth : 20.19 m Casing Depth : 13.0m
Certificate No. TC-7134 Survey Coordinates : 2059S, 1053W Surface Elevation :  RL207.74m Boring Start : 23-Aug-18
Ground Water Level : RL 187.6 m Boring Finish : 18-Oct-18
- c = Size of Hole: NX
o |2 = Return Water
< S —_ X g x 3 ‘%) >
= 3| 2 £ =2 |o = 2 |3
z 5|3 - | 5|8 |£ | > 5§ |3 2 |3
5 _ | % ROCK DESCRIPTION ® 8 2 g 2= s| S| | & |2 CC Iy
= £ o ° 2 5 o} ET |og c £ L g S o |5 - 2 “
_ S 2 . 3 o T —~|® o 9° o 2| O = g |3 Qp °
> 1S c ) - b= S X | © = 0 o) ~ > o o—~|lE & —~ v —~
> = 5 2 z o | © ° e |G °|= oo _ o | 2| & = < [9< € 9|5
< x S s | £ 2 £ ¢ |xalx |33 3 > |3 | 3 2 s |2 5|82 5|35
o I = T O I S| 5 |39|8.|5E| S| &|e|s|&|5|5|522538
» | A a s | o | S| & a e |[e&lec |2l S| S [@|lalal e |=|e2Z532sS=2
19.00 :::: Weak to moderately strong grey Granite,
RK5 [17-21 ::::::::: very intensely to intensely fractured, 23 0
19.50 innnnthighly to moderately weathered
20.00 | 20.00 i'.iu'ul - weak, very intensely fractured, highly 18
nul weathered, 12.5t0 21.5 m
20.50 T =
RK6 [22-25 e 21 0 °
21.00 RRAHE k9]
|I|'IIIII m
NN c
21.50 | 21.50 i c g
nuiil - moderately strong, intensely fractured, z 5 a
22.00 :::Z::::: moderately weathered, 21.5 to 27.5m . '(-E‘j E
RK7 |26-33 e 4 | o £ | & | B |28 - | - |o89 71 | 1562*
2250 i 5 g
23.00 | 23.00 i o
RRHHE (§)
23.50 SR &
RK8 [34-39 i 45 23 22 2.71]2.85(0.050| 0.59 - 361
2400 it
24.50 | 24.50 R
25.00 TRHHE
RK9 |40-45 RS 57 | 35
25.50 pnnng \ 4 \ 4 \ 4
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-52)

Termination Depth :

Location : ESP

30 m (RL 177.7 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : 752609 E, 2407824 N Ground Water Depth : 20.19 m Casing Depth:  13.0m
Certificate No. TC-7134 Survey Coordinates : 2059S, 1053W Surface Elevation :  RL207.74m Boring Start : 23-Aug-18
Ground Water Level : RL 187.6 m Boring Finish : 18-Oct-18
- c = Size of Hole: NX
m P = = Return Water
< N - R |2 3 S s |z
= 3| 2 £ =2 |o = 2 |3
z 5|3 - | 5|8 |£ | > 5§ |3 2 |3
5 _ © | 5 ROCK DESCRIPTION ® 3 |2 |& |2~ S| 5| | 8|2 S
= S o o 2 5 9] ET o c & L2 o S o |5 - 2 u“
_ - Z : [e) 04 T —~|® o 0 e 2| O < 2 & QG ]
> £ c Q - us S XR|® = ] g > 218~ B~ o~
= = 5 o z > | © ° e |8 °|= S ao| _ d | 21 & = < [SC|E 0| 5
< @ e | 5| €| = < g |xaol|lx 83| 5 > |G|5| 8| s |=5|52535
|l 8| 2| 5|5 |&)|E S| 5 |SS|5_[SE| 2| 8| e|5|&| 8|5 |622538 3
» | o a s | o | S| @ a e |eZles |2 E| S| S| a@a|[alald ]| = |225CZE=sE
25.50 :E:E:i:i: Moderately strong to strong, grey Granite, T
thiielintensely to moderately fractured |
26.00 | 26.00 :E:E:i:i: moderately weathered
26.50 ;EE:: - moderately strong, intensely fractured, %
RK10 | 46-49 dhnil moderately weathered, 21.5 to 27.5m 40 16 | 22 2 |275(2.82|0.024[ 0.48 [ - 597
27.00 o <
H S o
27.50 | 27.50 Hhh S | = g
nhnnd - strong, moderately fractured, @ £ -
28.00 nhhil moderately weathered, 27.5 to 30 m s | e S
RK11 | 50-54 i 85 | 72 5 £
28.50 SHHHE a)
i 40 5
29.00 | 29.00 i 2
g &
29.50 RK12 | 55-57 HHRE 60 50
| 80003000 |l cXo] I A O R T T O U O P A O A

MQutside NABL scope.

Project No. 218093_Vol-I
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-53)

ﬂ_'l .:ﬂ‘f"-'\v%
ISO/IEC 17025:2005 /5, ) Location : Space for FGD Termination Depth: 25 m (RL181.6 m)  Boring Method : Shell & Auger
Certified Laboratory -
(NABL) UTM Coordinates : 752767 E, 2407998 N Ground Water Depth : 20.80 m Casing Depth : 16.0m
ifi .TC-7134 .
Certificate No Survey Coordinates :  1877S, 1204W Surface Elevation :  RL 206.56 m Boring Start : 23-Aug-18
Ground Water Level : RL 185.8 m Boring Finish : 12-Oct-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
£ =
- =4 —_ x
E g 3 g |2 g
: - | S SOIL DESCRIPTION I T |z S s | 3 . o =
) o |= i ~| = | £ = n 8 < @ - © =S =
z [ 213 e | R F | 2| |5 [&x| 2 O - |=28 € vl B
© s | @ _ o Tl ~] = - = o £E|lc E| 2 o « | € =] oo | B o0 2
2 | 8|3 S e |l R[T| | ele |0s|8s5| 5 S| °|E2E[28E| o052 |?
: HERIE SlE|B|=|a|2|8|Ea22|22|32| 285835232288
el & | |8l & cloldlalolS|laladlasfdesE| o [2|SaZ|SEZ[gEs |
Very stiff brown sandy silt with gravels,
0.00 [ 0.50 | DSt low plastic (CL) 1.00 2313929 9
“AVery stiff to hard brown clayey silt,
1.00 | 145 SPT1 | 22 | 22 medium plastic (C) 37.1123.8113.3
2.50 | 2.80 | UDS1 - very stiff, 1.0to 4.0 m
400|445 SPT2 | 83 | 83 - hard, 4.0t0 10.0 m
550595 SPT3 | 89 | 89 35.5[20.5114.9 2.69
7.00| 7.45| SPT4 | 97 | 97
850| 895| SPT5 | 55 | 55 - with traces of gravel, 8.5 to 10.0 m 3 5 | 44 | 48
10.00(10.45( SPT6 | 26 | 26 - very stiff, 10.0 to 14.5 m 40.9| 23.9117.0
11.50(11.95( UDS2 1.89| 1.68 | 125 uui| 1,2,3 3.9 9.7
13.00(13.45( SPT7 | 28 | 28 - with gravels, 13.0 to 14.5 m 14.50 24 | 20 | 10 | 46
102/ hhhh[Refusal met on Rock. Core drilling
14.50114.70 SPT8 | 50 111111 [through rock adopted. Refer to next
11111 | page for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-53)

Rotary Drilling

25m (RL 181.6 m)

Termination Depth :

Space for FGD

c
8
=

©

o

o
-

16.0m

Casing Depth :

Ground Water Depth : 20.80 m

752767 E, 2407998 N

UTM Coordinates :

23-Aug-18

Boring Start :

RL 206.56 m

Surface Elevation :

1877S, 1204W

Survey Coordinates :

Certificate No. TC-7134

12-Oct-18

Boring Finish :

Size of Hole: NX
Return Water|

RL 185.8 m

Ground Water Level :
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ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,
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* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-53)

Termination Depth :

Location : Space for FGD

25m (RL 181.6 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752767 E, 2407998 N Ground Water Depth : 20.80 m Casing Depth:  16.0m
Certificate No. TC-7134 Survey Coordinates : 1877S, 1204W Surface Elevation :  RL 206.56 m Boring Start : 23-Aug-18
Ground Water Level : RL 185.8 m Boring Finish : 12-Oct-18
- 5 = Size of Hole: NX
m — | = =
_ B _ < 5 3 Return Water < % >
\;: %) @ \E/ Z 2 o = S o
z 5|3 - | 5|8 |£ | > 5§ |3 2 |3
© _ o | g ROCK DESCRIPTION ® I e A 5| 3= 8 |2 O Iy
= [= ; ks = S 8 £2< c £ o © ) o | = - @ o
o = = 2 ; fS) N x T =2 [SIKE} | o S 2 17 Q2 o
> € c o | 2 5 SR8 |£9 ? | = > | 218 lEB ]2
! - S o z > | © <) € |8 °.|= iR ® > & = < |9 €3 [5
zl s | 2|2 |5]|2]|3 = | 5 |SglZ |58 s 31215 | %8| 5 |2E|58E3E
|l 8| 2| 5|5 |&)|E B 5 |8Q|s_|sE| 2| &|2|5|&|5|5|52258
» | o a s | o | S| & a e |[e&lec |2l S| S [@|lalal e |=|e2Z532sS=2
21.00 | Weak, grey GRANITE, very intensely frac
RK5 |26-32 Lhitdlfractured, highly weathered, 36 0
21.50 HHRHE -
SRREE o
22.00 | 22.00 Hhann 3
THRHE c ©
22.50 I 5 o >
RK6 |[33-38 Hn 27 0 18 o |3 s
23.00 i 2| S | E
Illlll’ll c)
NN = 2
23.50 | 23.50 SHBRE 2
i I
24.00 SR a
RK7 |39-45 (Y 39 0 5 2.47| - - 0.75( 105 | 2314*
24.50 N N
i @
| _ 1250012500 __ 1 __ Ll _ [ e e 2500 __ _|___lL__lb_deedwed_vdobodoodoododoo2do2.

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh 2
M/s. NTPC Limited pﬂ Qi
| CENGRS (I BP

Soil Profile (BH-72)

ISO/IEC 17025:2005 /522 Location : ESP Termination Depth: 17 m (RL187.1 m)  Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752449 E, 2407946 N Ground Water Depth : Casing Depth : 8.5m
ifi .TC-7134 .
Certificate No Survey Coordinates :  1544S, 1942W Surface Elevation :  RL 204.09 m Boring Start : 21-Sep-18
Ground Water Level : m Boring Finish : 03-Oct-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E » <
o - S > © )
z |3 8 8 £ |5 £ 2
A SOIL DESCRIPTION g ~12 |z | |38 s | 4 o | £ =
(o] (0] — — C = = - < —_
Z 3 |o D1 = ~ || ® |Z 2~ G| © O |2 |9 I E o~ |3
o |32 |5 Sl =l T2 |sElsE|S g |ls|EEa|sac |5 8|2
s | =13 3 c | @ Ll >=lsl e|l8 |08|88]| 32 € | o |lEZ3€eE|la8 ]| o650 |®
g E 3|5 | ¢ Sle|Bl=|z|2|8|852E2e|%-|8|e|cE3|Eas|es8]8
= [ o = ol S - o hdie)] = O = bt
o = I B il [ -4 I ) s l6|3|alol3]laladldaelse(s8|a|2|8a2|SeE2|SEs|k
Stiff to very stiff brown clayey silt,
0.00 | 0.50 | DSt medium plastic (Cl) 0 9|71 | 20
1.00 | 145 SPT1 | 10 | 10 - stiff, 0.0to 4.0 m 58.5(23.7| 34.8
2.50 | 2.80 | UDS1 1781 160 | 11.6 uu|f 1,2,3 1.5 18.6
400 | 445| SPT2 | 21 21 - very stiff, 4.0t0 6.0 m 17 | 32 | 40 | 11 2.69

5.50| 5.80 | DS2 - with gravels, 4.0to 5.5 m 6.00

Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.

Ref*/

6.00 | 6.09 | SPT3
9cm

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-72)

Termination Depth :

Location : ESP

17 m (RL 187.1 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752449 E, 2407946 N Ground Water Depth : Casing Depth:  8.5m
Certificate No. TC-7134 Survey Coordinates : 1544S, 1942W Surface Elevation :  RL 204.09 m Boring Start : 21-Sep-18
Ground Water Level : m Boring Finish : 03-Oct-18
= < " Size of Hole: NX
m — | = =
- g . S T 3 Return Water < %’ -
< 2 | @ E|l 5|2 |o < 5 |2
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T £ o S 2 2 o |E= |o c £ L o S o |5 -2 “
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: = 3 2 Z |l o| 3o ° t [&%|= |S¢g| o 2 22 2| T |3C|E g2
Zz < x o = c ] < @ v 0l> 23| 3 -] | 5 @ 5 |= E|S2 E|S €
|l 8| | 5 |5|&|& S| 5 |39|8.|5E| 2| &|e|s|&|5|5|52/85838 0
» | o a d | b | S| & a e |[e&lec |2l S| S [@|lalal|l e |=|e2Z5a2sS=2
Ref”/] 6.00 | 6.00 | gpysq 1| Weak to strong grey Granite,
9cm 6.09 ;.:.;:;:: very intensely to moderately fractured,
6.50 :E:E::::: highly to moderately weathered
RK1 1-4 Ly 16 0 15
7.00 nnnnl - weak, very intensely fractured, highly
nnnnl weathered, 6.0 to 12.0 m
Ref/| 7.50 | 7.50 S
5cm 7.55 | SPT4 S 3
8.00 R 3
T ©
8.50 RK2 [ 5-9 Y 21 0 > [269( - - |0.26] 111 | 2452*
NN c @
Ty z | 5 S
9.00 | 9.00 o1 £ E
[N NN m ©
hhny = o 2
9.50 SR S 5]
RK3 [10-17 HHH 26 o | 18 3 £
10.00 T =)
I:I:I:I:I (|-_)
10.50 | 10.50 i ~
SHHHY o
11.00 R
RK4 |18-26 M 28 0
11.50 E:I::;I:E
12.00 | 12.00 ST
\nil - strong, moderately fractured,
12.50 nnnl  moderately weathered, 12.0 to 17m v v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS

Rock Profile (BH-72)

ISO/IEC 17025:2005 g»ww% Location : ESP Termination Depth: 17 m (RL 187.1 m) Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752449 E, 2407946 N Ground Water Depth : Casing Depth:  8.5m
Certificate No. TC-7134 Survey Coordinates : 1544S, 1942W Surface Elevation :  RL 204.09 m Boring Start : 21-Sep-18
Ground Water Level : m Boring Finish : 03-Oct-18

- 5 = Size of Hole: NX
_ g _ 3 '(*c;i E Return Water| = %’ >
= B 2 £ > |2 o = c S
z 5|3 - | 5|8 |£ | > 5§ |3 g |3
5 _ © | 5 ROCK DESCRIPTION ® 3 |2 |& |2~ S| 5| | 8|2 S
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|l 8| 2| 5|5 |&)|E S| 5 |SS|5_[SE| 2| 8| e|5|&| 8|5 |5225383
» | o a & w» | S| & a e |[exlecs | &l S| S| a@a|lalald]=[E2|568Z==
12.50 :E:E:E:E:Strong, grey Granite, moderately T 2.7612.84]0.027[ 0.26 | - 388
RK5 |27-39 i fractured, moderately weathered 97 60
13.00 NN =
SHHHE @
13.50 | 13.50 S g
HHAY g
14.00 N s ag;
RK6 |40-53 I 88 | 52 S| 5 | & |265 - | - |o031] 178 | 3909"
14.50 B 40 = | £ E
|:|:|:|:| [=)] @ el
NN j o c
15.00| 15.00 SIS g
L 2
15.50 RK7 |54-60 Hh 83 58 E
SHHE o
16.00 | 16.00 A S
16.50 RK8 |61-68 i 93 | 59 l 2.72(2.80(0.028{0.13| - | 393
I K2 T Y I I R i 1700) Lo L_d vl v l_v |258/281]|0082| 058 190 | 4368 | _
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Soil Profile (BH-73)

CENGRS (Ip[l h
| al

ISO/IEC 17025:2005 /% Location : ESP Termination Depth:  35m (RL169.5m)  Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752631 E, 2407910 N Ground Water Depth : 22.04 m Casing Depth : 8.5m
ifi .TC-7134 .
Certificate No Survey Coordinates :  1388S, 1966W Surface Elevation :  RL 204.48 m Boring Start : 22-Sep-18
Ground Water Level: RL 182.4m Boring Finish : 09-Oct-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E £
5|8 g 5 g |z 3 g
s | 218 SOIL DESCRIPTION g 12 |z | |58 | 8| v | & =
Z 3 |o D1 = ~ || ® |Z B G| © GJN IR ) c E o~ |3
o |32 |5 Sl =l T2 |sElsE|S g |ls|EEa|sac |5 8|2
21> |3 c | RS ele |[a8|g8s]5 S| °|c3E|88E|b2|?
§ E |2 |E | € slzl2lSlzl3lglalz2|2e|e |8 |e|Eds|es58|285]8
o = I I i 1S 5 ) s l6|3|alol3]laladldaelse(s8|a|2|8a2|SeE2|SEs|k
A [-| [Very dense brown silty fine sand with
0.00 | 0.50 [ DS1 gravels (SM) 1.001 20| 67 | 13| O
1.00 | 1.30 | UDS1 ':;;d brown clayey silt, medium plastic 46.7[19.2|27.5| 168 | 154 | 8.9 wl| 123 | 09 14.8
250|295 | SPT1 | 52 | 52
102/
4.00 | 441 | SPT2 550| O 7 | 60| 33 2.68
26cm
Ref*/ Refusal met on Rock. Core drilling
5501 5.58 | SPT3 8cm through rock adopted. Refer to next

page for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-73)

| CENGRS (I

Wil

21D

ISO/IEC 17025:2005 /& Location : ESP Termination Depth : 35 m (RL 169.5 m) Boring Method :  Rotary Drilling
Certified Lab{ﬁ‘é’g UTM Coordinates : 752631 E, 2407910 N Ground Water Depth : 22.04 m Casing Depth:  8.5m
Certificate No. TC-7134 Survey Coordinates : 1388S, 1966W Surface Elevation:  RL 204.48 m Boring Start : 22-Sep-18
Ground Water Level : RL 182.4 m Boring Finish : 09-Oct-18
< 5 " Size of Hole: NX
) —~ | = =
_ g _ S g z Return Water < _% .
— @ < 1S = 2 ~ c S
3 S| = S| 5|8 |E |e . Sl | & |3
g _ o s ROCK DESCRIPTION 5 3 |2 & |2 = 5| 5 3|2 N
= ; ) = =< KS) © Q) o = —
Slel | 2|83 5 | & |5:|8 |8 2|2l |23 |85 |3
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El 8| | & 5|85 Bl 5 |5gl8.|sE| 2| 8| e|s|8|s5|28|528580
o | 8 | & 6 | o | S| o o e [eElgs|2E[ 3 |[ S| @ |ala|le |z |2EE50E=<E
Ref7] 550 | 550 [ oprg nihnfVery weak to weak, grey GRANITE,
8cm 5.58 L disintegrated to very intensely fractured,
6.00 nnninThighly to completely weathered
RK1 [ 1-2 R 7 0 15
6.50 nunl - very weak, disintegrated, completely
nahnd weathered, 5.5t0 7.0 m
Ref*/| 7.00 | 7.00 | gpr4 I -
5cm 7.05 nuhnd - weak, very intensely fractured, highly o
7.50 niil weathered, 7.0 to 25.0 m 2
RK2 | 3-8 Hahn 22 0 ©
8.00 nahn =)
it < g
IIIIIIIII ; =] Q—
8.50 | 8.50 Y °o |35 | E
REHR ol = o
8.00 Rl 5 g
RK3 | 9-13 i 26 | o | 18 = §
9.50 [NHHN a
B 5
10.00 | 10.00 i N
R ™
10.50 R
RK4 |14-19 AT 25 0
11.00 s
11.50 | 11.50 i
12.00 R v | v

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

| CENGRS

Rock Profile (BH-73)

Rotary Drilling

Boring Method :

35m (RL 169.5 m)

Termination Depth :

ESP

<
o
=
®
[S]
o
—

ISO/IEC 17025:2005

85m

Casing Depth :

Ground Water Depth : 22.04 m

752631 E, 2407910 N

UTM Coordinates :

22-Sep-18

Boring Start :

RL 204.48 m

Surface Elevation :

1388S, 1966W

Survey Coordinates :

Certificate No. TC-7134

09-Oct-18

Boring Finish :

Size of Hole: NX
Return Water

RL 182.4 m

Ground Water Level :
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ROCK DESCRIPTION

Very weak, Brown GRANITE, disintegrateq

completely weathered

(9z1Q) pasamo] Buise)

$310D JO "ON [eUaS

‘ON 9|dwes

W$S1

SPT5

WS2

SPT6

WS3

SPT7

WS4

SPT8

(w) uny jua

26.55

28.04

29.54

31.06

(w) yideg

25.00

25.50

26.00

27.00

27.50

28.50

29.00

30.00

30.50

31.50

() CN) @nfea -N Lds

Ref*/ [ 26.50 | 26.50

5cm

Ref*/ [ 28.00 | 28.00

4cm

Ref*/ [ 29.50 | 29.50

4cm

Ref*/ 31.00 | 31.00

6cm

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-73)

| CENGRS (I

2T
Wil

ISO/IEC 17025:2005 /& Location : ESP Termination Depth : 35 m (RL 169.5 m) Boring Method :  Rotary Drilling
Certified Lab{ﬁ‘é’g UTM Coordinates : 752631 E, 2407910 N Ground Water Depth : 22.04 m Casing Depth:  8.5m
Certificate No. TC-7134 Survey Coordinates : 1388S, 1966W Surface Elevation:  RL 204.48 m Boring Start : 22-Sep-18
Ground Water Level : RL 182.4 m Boring Finish : 09-Oct-18
= c 2 Size of Hole: NX
= — |2 |=
_ g _ 9 g z Return Water < _% >
> 4 e E > |3 2 o) < | x & 2
Z s |3 S e 18 (5 |8 z 23 & |
e . _ o | g ROCK DESCRIPTION 5 s |2 (& |2= | 5] - | BB N
s| - | E| |33 5 | & |5%|8 |88 Sl 283 |32 |3
> = c o | u S X | ® E=1) B - o 8 ~c 8 ~ 0w ~
- = 5 o z o | © ° t |[g°|= |82 o o | 2| & &2 | T [SCIE]SS
Z S x a T = Qo S e x 0O |x B 3| 3 2 2| o 8 g |= g g 2 g 3 g
|l 8| 2| 5|5 &]|¢& 5| 5 |88l8-|5E| S| &|e|e|8|8|c|s52/efgde
» | a | & 6 | o | S| o o e [eElgs|2E[ [ S| @ |ala|le |z |2EE50g=s<E
31.50 nnhinVery weak, Brown GRANITE, disintegrated T
WS5 i completely weathered 0 0 -
32.00 nhhn @
R 3
Ref*/| 32.50 | 32.50 nhh ©
8cm 32.58 | O 10 i S S
33.00 n 2 2
WS6 Hnn 0 0o | 15 Tl x| E
33.50 nhhn S | @ °
i i 5
Ref*/ | 34.00 | 34.00 T g
5cm 34.05 SPT10 nhhn a
i 5
WS7 I 0 0 iy
THHHY ©
Ref*/ | 35.00 | 35.00 i
aem |- _ _ Lasoa STV Ll S IS I ______JL__L S TN DU N N DR S

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-87)

ﬂ_'l .:ﬂ‘f"-'\v%
ISO/IEC 17025:2005 /5, ; Location : Boiler Termination Depth: 25 m (RL 179.521 m) Boring Method : Shell & Auger
Certified Laboratory -
(NABL) UTM Coordinates : 752440 E, 2407772 N Ground Water Depth : 22.13 m Casing Depth : 13.0m
ifi .TC-7134 .
Certificate No Survey Coordinates : 2128S, 1512W Surface Elevation : RL 204.52 m Boring Start : 12-Oct-18
Ground Water Level : RL 182.391 m Boring Finish : 26-Oct-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E =
- = —_ x
E g 3 g |2 g
: | SOIL DESCRIPTION I T |z S s | . ol =
o O > 0 — — > c = > ad 3 R © = —
P4 = ° — X < — X S |z 2 S| B S O O] [ o $ c = [4)
° T |2 _ s} Tl ~] = | = |2 o £E|lc E| 2 o w | € =& .QQ-NA‘Bc”g 2
2 | 8|3 S e |l R[T| | ele |0s|8s5| 5 S| °|E2E[28E| o052 |?
: HERIE SlE|B|=|a|2|8|Ea22|22|32| 285835232288
bed Q = > — = - L L e [ <) o -— = o
f || d | |8z & o |lo|ld|a|o|S|la |aflassSe|=8|a|2|8aZ|SEL|IEB|E
0.00 | 050 | Ds1 A [ (DSe'\r;)se brown silty fine sand with gravels 100l 15164121 o
Hard to very stiff brown clayey silt,
1.00| 1.45| SPT1 | 35 | 35 medium plastic (CI) 37.1123.8|13.3
2.50 | 2.80 | UDS1 - hard, 1.0to 4.0 m 182 | 1.59 | 147 uul| 1,2,3 0.7 12.7
400)| 445| SPT2 | 28 | 28 - very stiff, 4.0to 7.0 m 0|17 ] 46 | 37 2.68
5.50 | 5.80 [ UDS2 192 1.71 | 12.8
7.00 [ 745 SPT3 | 40 | 40 - hard, 7.0to 11.5m 46.1122.8(23.4
8.50 | 8.80 [ UDS3
10.00(10.45 SPT4 | 66 | 66 - with traces of gravel, 10.0to 11.5m 1150 2 | 12 | 38 | 48
11.50(11.63| SPT5 $3ec]: Disintegrated Rock 12.00
11 |Refusal met on Rock. Core drilling
11| through rock adopted. Refer to next
111111 |page for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-87)

Termination Depth :

Location : Boiler

25 m (RL 179.521 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752440 E, 2407772 N Ground Water Depth : 22.13 m Casing Depth:  13.0m
Certificate No. TC-7134 Survey Coordinates : 2128S, 1512W Surface Elevation :  RL 204.52 m Boring Start : 12-Oct-18
Ground Water Level : RL 182.391 m Boring Finish : 26-Oct-18
- 5 = Size of Hole: NX
m — | = =
_ 2 _ < 5 3 Return Water| & % >
= 21 2 € G = o ~ 2 |5
3 5|3 - | £ 18 |5 | > § |3 I
e _ o | g ROCK DESCRIPTION ® 3 |2 |& |2~ | S| _ | 8|8 o4
E AR I N Sléle|dls lge B
_ £ S . 3 ha S —~|® 89 o 2| O < g |3 Qg °
> 1S c ] - 4= S R |S =) ® g 2 o —~|E o~ o~
; = 5 2 | Z2 | |3 ° c ||z |Be| . 2 2l 2| T |3C|IEgL]2S
Z | g x a | g | £| =2 < g |xalx [B83] 5 S |%|%| 8| sl|z5|625|35
|l 8| 2| 5|5 |&)|E S| 5 |SS|5_[SE| 2| 8| e|5|&|8|E|622538 3
» | o a s | o | S| & a e |eZlgs |2 E| S| S| a[alald ]| = |2250ZEsSE
12.00 | 12.00 1| Weak, grey GRANITE, very intensely frac
;.:.;:;:: fractured, highly weathered,
12.50 T
RK1 1-5 :-:l::::: 15 0
13.00 EHHHE
Ref*/| 13.50 | 13.50 T =
6cm 1356 5T 10 i Z
14.00 R 3
RK2 | 69 L 17 | o % |263] - | - |0.15] 144 | 3166
14.50 HH )
Ty S 2
Ref/| 15.00| 15.00 | ¢ors i s |8 | E
4cm 15.04 Y ol = o
15.50 L = 2
RK3 [10-13 R 16 | 0 | 15 = § |280f - | - |01 46 | 1003
16.00 HERY a
Ry 5
Ref/ | 16.50 | 16.50 | gprg it ¢
5cm 16.55 RN ™
1700 i
17.50 RK4 |14-16 Ei:i:i:ii 15 0
Ref*/ | 18.00 | 18.00 i
6cm 18.06| 5N 19 it
18.50 hn v v \ 4

MQutside NABL scope.
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* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

ULR-T-C174118000000093P

Plate 24 of 145




Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-87)

Rotary Drilling

25 m (RL 179.521 m)

Termination Depth :

Boiler

c
8
=

©

o

o
-

13.0m

Casing Depth :

Ground Water Depth : 22.13 m

752440 E, 2407772 N

UTM Coordinates :

12-Oct-18

RL 204.52 m Boring Start :

Surface Elevation :

Survey Coordinates : 2128S, 1512W

Certificate No. TC-7134

26-Oct-18

Boring Finish :

Size of Hole: NX
Return Water|

RL 182.391 m

Ground Water Level :

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauiuooun

2003*

(;wo/B)
Xapu| peo ulod

91

(%) uondiosqy Jeyen

0.64

(%) Aysolod

Aineis) oyoads

(09/6) Ausuag

2.42

pasn sig

ug pejeubaidwi puowelq 10 ze ——P

SS07

%001

A4

inojo)

umoig Wb

A4

(woyseynuiw)
ajey uonelsuad

(1)
(H4INY) Buney ssely 300y

18

o (% ‘aoy)
uoneubisaqg Ajenp 300y

) (%) Aienooay Jusdlad

25

21

23
31

31

(w) ‘ejens jo yideqg

25.00

ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

RK6 |22-27

RK7 ]28-32
RK8 |33-38

RK9 |39-45

(w) uny U@

(w) ydeq@

18.50

19.00

19.50 | 19.50

20.00

20.50

22.50 | 22.50

21.00] 21.00
21.50
22.00
23.00

23.50

24.00 | 24.00

24.50

25.00 | 25.00

() CN) @njea -N 1ds

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh p[l
i

M/s. NTPC Limited
| CENGRS (I
aly

Soil Profile (BH-88)

ISO/IEC 17025:2005 /522 Location : Boiler Termination Depth : 25 m (RL 181.037 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752506 E, 2407831 N Ground Water Depth : 21.80 m Casing Depth : 9.5m
ifi .TC-7134 .
Certificate No Survey Coordinates : 20558, 1448W Surface Elevation:  RL 206.04 m Boring Start : 29-Oct-18
Ground Water Level : RL 184.237 m Boring Finish : 08-Nov-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E et
- =4 —_ x
E g 3 g |2 g
s | 218 SOIL DESCRIPTION g ~12 |z |- 5 5 | % o o =
P4 = o “U_) ;\? < — § > 2 & 5 | © o |q_'> o 7] c :_,— S~
° T |2 — S SN BN PN IO I B o E|l s E| 2 o « | € 8a S| 658 2
S e 2 c | @ ||| |8 |29 3 £ |oleze|lagE o |®
g E 3|5 | ¢ Sle|Bl=|z|2|8|852E2e|%-|8|e|cE3|Eas|es8]8
= [ o = ol S - o hdie)] = O = bt
t | 2| & | |8z & Slo|d|a|o|S|lalaBd|dssfe|s8| o |~ |8aE|[SES|SES |
0.00 | 050 | Ds1 A [ (DSe'\r;)se brown silty fine sand with gravels 100] 24 | 54| 22| o
1.00 | 1.30 | UDSH1 Hard brown silty clay, high plastic (CH) 169 | 1.52 | 111
2501|295 | SPT1 | 30 51.8|20.6| 31.2 2.65
4.00 | 4.30 | UDS2 189 1.68 | 125 uu|f 1,2,3 4.1 12.9
550 | 5.95| SPT2 | 38 7.00| O 9 | 58| 33
~~AHard brown clayey silt, medium plastic
7.00 | 7.30 | UDS3 ’ )
8.50 | 8.95| SPT3 | 89 : 9.00 39.6[24.1115.5
102/ i:’:i:li.ld Refusal met on Rock. Core drilling
9.00 | 9171 SPT4 | 5 (1111111f through rock adopted. Refer to next
1i11111|page for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-88)

Rotary Drilling

25 m (RL 181.037 m)

Termination Depth :

Boiler

c
8
=

©

o

o
-

9.5m

Casing Depth :

Ground Water Depth : 21.80 m

752506 E, 2407831 N

UTM Coordinates :

29-Oct-18

RL 206.04 m Boring Start :

Surface Elevation :

Survey Coordinates : 2055S, 1448W

Certificate No. TC-7134

08-Nov-18

Boring Finish :

Size of Hole: NX
Return Water|

RL 184.237 m

Ground Water Level :
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ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

SPT4

RK1

(w) uny U@

9.00
9.17

(w) ydeq@

9.00

9.50

10.00

10.50 | 10.50
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11.50

12.00 | 12.00

12.50

13.00

13.50 | 13.50

14.00

14.50

15.00 | 15.00

15.50

() CN) @njea -N 1ds

100/
2cm

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-88)

Rotary Drilling

25 m (RL 181.037 m)

Termination Depth :

Boiler

c
8
=

©

o

o
-

9.5m

Casing Depth :

Ground Water Depth : 21.80 m

752506 E, 2407831 N

UTM Coordinates :

29-Oct-18

RL 206.04 m Boring Start :

Surface Elevation :

Survey Coordinates : 2055S, 1448W

Certificate No. TC-7134

08-Nov-18

Boring Finish :

Size of Hole: NX
Return Water|

RL 184.237 m

Ground Water Level :
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Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

4334*
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ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

RK6 |25-29

RK7 [30-33

RK8 |34-38

RK9 |39-41

(w) uny U@

(w) ydeq@

15.50

16.00

16.50 | 16.50
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17.50

18.00 | 18.00
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19.50 | 19.50
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21.00| 21.00
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22.00

() CN) @njea -N 1ds

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.

Plate 28 of 145

ULR-T-C174118000000093P

Project No. 218093_Vol-I



Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Rock Profile (BH-88)

Termination Depth :

Location : Boiler

25 m (RL 181.037 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752506 E, 2407831 N Ground Water Depth : 21.80 m Casing Depth:  9.5m
Certificate No. TC-7134 Survey Coordinates : 2055S, 1448W Surface Elevation :  RL 206.04 m Boring Start : 29-Oct-18
Ground Water Level : RL 184.237 m Boring Finish : 08-Nov-18
- c = Size of Hole: NX
° — |2 = Return Water
< S —_ X g x 3 ‘%) >
= 3| 2 £ =2 |o = 2 |3
z 5|3 - | 5|8 |£ | > 5§ |3 2 |3
5 _ © | 5 ROCK DESCRIPTION ® 3 |2 |& |2~ S| 5| | 8|2 S
= S o © 2 & Q |E= |o c £ L o S 9 |35 - g w“
_ S 2 . 3 o T —~|® o 9° o 2| O = g |3 Qp °
> 1S c ) - b= S X | © = 0 o) ~ > o o—~|lE & —~ v —~
= = 5 o z > | © ° e |8 °|= S ao| _ d | 21 & = < [SC|E 0| 5
< x o = c o) < @ 2 0lx 23| 3 > 5 5 @ 5 |= E|52 E|5 &€
5l 8| | 5| 35|8]¢ S| 5 (89|85 |5€| S| 8|2|&|%|5|5|s522580
» | A a a» | o | S| & a e |[exlecs | &l S| S|l a@alalald]=[E2|58Z==
22.00 i Weak, grey GRANITE, very intensely frac T T
nnevlfractured, highly weathered,
22.50 | 22.50 FHHE
e c o=
23.00 N 2 . gg
RK10 [42-44 Y 16 0 18 5 | 5 | =%|[260[2.78[0.065|059| 99 | 2176
23.50 i 218 |3E
INNHEN (=] S 9
l:l:l:l:l 4 2 E
24.00 | 24.00 Bl NE
24.50 RK11 [45-48 i 2 | o 278 - | - |o068| 223 | 4901*
| _ 25002500 _ | _ 1 _ el 2500 __ _|o__lL__L_d_ed_ __l_ U O P A T R N
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh 2
M/s. NTPC Limited pﬂ Qi
| CENGRS (I BP

Soil Profile (BH-89)

ISO/IEC 17025:2005 /522 Location : Boiler Termination Depth: 13 m (RL 191.687 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752444 E, 2407872 N Ground Water Depth : Not met Casing Depth : 5.0m
ifi .TC-7134 .
Certificate No Survey Coordinates : 2021S, 1512W Surface Elevation : RL 204.69 m Boring Start : 27-Oct-18
Boring Finish : 03-Nov-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E =
- = —_ x
s |3 s x § | 2 g 3
: - |3 SOIL DESCRIPTION J 12 |z |- |5 & | » o 8 =
) 2 n S| ~ = s | £ B~ = ~] O O o 5 - c =
P4 = ° — X o — X > 2 & B A O] [ o g c = [4)
° T |2 _ s} Tl ~] = | = |2 o £E|lc E| 2 o w | € =& oo | B ¢‘8 2
2 | 2|3 3 c |3 Rl |s| gl |0s|8s|3 S| °%|€E2E|328E| 050 |?
£ E |2 |E £ S| 2|2 |z]l3lg|e-l=E 8|25 8|8|E8S|<5S| 28] 8
bed Q = > — = - L L e [ <) o -— = o
f || b | |82 a o |lo|ld|a|o|S|la |aflassSe|=8|a|2|8aZ|SEL|IEB|E
0001l 050 | Ds1 i g;\aﬂr;se grey fine sand with gravels (SP- 100l 11181 8 0
1.00 | 1.30 | UDSH1 / Hard brown silty clay, high plastic (CH) 1811 165 | 96 uu|f 1,2,3 2.3 13.6
250295 | SPT1 | 31 | 31 4 350 O 7 | 61| 32 2.69

I
b
i
SRR

Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.

Ref*/

3.50 | 3.62 | SPT2
12cm

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : Boiler

Rock Profile (BH-89)

Termination Depth :

13 m (RL 191.687 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752444 E, 2407872 N Ground Water Depth : Not met Casing Depth:  5.0m
Certificate No. TC-7134 Survey Coordinates : 2021S, 1512W Surface Elevation :  RL 204.69 m Boring Start : 27-Oct-18
Boring Finish : 03-Nov-18
= < " Size of Hole: NX
— — | = =
- g . S T 3 Return Water < % -
‘;: 0 @ S = 2 o)) <z S -5
3 5|3 - | £ 18 |5 | > § |3 I
o _ o | g ROCK DESCRIPTION = g3 |12 |18 (2~ | = 8 |2 Y
= £ o S 2 = 3 |E< | |cE Sl el &l gl [v8 |=
= B = z ) 9 o x |s3|le (88 s|lo |l =] 2 (37 = 6
> 1S c o — Y— S | ® E=2y ] g ~ Ne} T _|c % —~ o ~
' = S o zZ o 5 o = IS o- = © O = 3 > K] _é\ < 3 I = g 3«
Z | s x a | g | £| =2 < g |xalx [B83] 5 S |%|%| 8| sl|z5|625|35
|l 8| | 5 |5|&|& S| 5 |39|8.|5E| S| &|e|s|&|5|5|522538
» | o a d | b | S| & a e |[e&fec |2l S| S [@|alal|l e |=|e2Z532sS=2
Ref/] 3.50 | 3.50 | gpy 1| Weak to strong grey Granite,
12cm 3.62 dinnnfvery intensely to moderately fractured,
4.00 i highly to moderately weathered
RK1 1-6 :|:|:|:|: 27 0
4.50 nnnnl - weak, very intensely fractured, highly
nnnnl weathered, 3.5t0 8.0 m
5.00 | 5.00 A =
RRRRE o
5.50 R 3
RK2 | 7-12 nnnn 28 0 18 ©
6.00 HH )
EHEHY c g
|:|:|:|:| = o o
6.50 | 6.50 Y o1 s E
ni Tl1e | =
7.00 g E 5
RK3 [13-20 I 36 | 0 = g
7.50 R S
Ry 5
8.00 | 8.00 NNy Q
SHHHY o
8.50 il - strong, moderately fractured,
RK4 [21-30 ‘it moderately weathered, 8.0 to 13m 88 56 | 40 2.75/2.83|0.028( 0.33| - 588
9.00 R
9.50 | 9.50 ST
10.00 i:::::f:: v v \ 4

MQutside NABL scope.

Project No. 218093_Vol-I

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Rock Profile (BH-89)

ISO/IEC 17025:2005 ﬁﬁw»% Location : Boiler Termination Depth: 13 m (RL 191.687 m) Boring Method :  Rotary Drilling
Certified Lab(‘;;i‘é’g UTM Coordinates : 752444 E, 2407872 N Ground Water Depth : Not met Casing Depth:  5.0m
Certificate No. TC-7134 Survey Coordinates : 2021S, 1512W Surface Elevation :  RL 204.69 m Boring Start : 27-Oct-18

Boring Finish : 03-Nov-18

- 5 = Size of Hole: NX
— — | = =
- i % - S % 3 Return Water § % >
= 3 2 S = o) = c (3]
£ o 8 ol OE-; é £ % > .5 é g %‘
5 _ © | 5 ROCK DESCRIPTION ® g |Z_ |2 (2= S| 5| | 8|2 S
= S o o 2 5 9] ET o c & L2 o S o |5 - 2 u“
—_ S 2 . 3 o T —~|® o 9° o 2| O = 315 Qp °
> € c S - - ‘5 = = e T4 o = | o > < |oc|E a2
% = 5 Q@ z o S o € g °.|=s o » S I = R A ERT
< o [} (—“ < e < g ~ 0O | © 3 =1 D B ‘S 8 o = 5lea2 5|35
sl 8l E| &|a|&|% 5| 5 |8C|8-|sE| 3| 8| 2|8|&|5|=|s2lEs58d®
%) o} a n o | Ol o o} e |[eZiecs || S| S| @ |oalal | =[dZ50Z==
10.00 11 Strong, grey Granite, moderately T T
RK5 |31-38 Lhihdlfractured, moderately weathered 87 61 2.7912.83(0.014| 0.32 - 509
10.50 EHHHE
THHHE c gz (271 - | - |0.29|1220| 2677
11.00 | 11.00 g 3 £3
I o =) [
11.50 RK6 |39-43 HH 65 | 52 | 40 = | & |28
TS 5|2 [=8
12.00 | 12.00 T 4 8
1:1:1:::: n =
12.50 RK7 |44-48 i 82 | 54
___|1300] 1300 _ _L__ Lt 13.00 _______________l________l__ [ I I P D R N
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-90)

ISO/IEC 17025:2005 /522 Location : Boiler Termination Depth : 10 m (RL 194.487 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752518 E, 2407967 N Ground Water Depth : Not met Casing Depth : 45m
ifi .TC-7134 .
Certificate No Survey Coordinates : 19238, 1459W Surface Elevation :  RL 204.49 m Boring Start : 25-0ct-18
Boring Finish : 28-Oct-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E =
- =4 —_ x
s |8 g X g | 2 g g
s 1518 SOIL DESCRIPTION J g |z | |5§ s | @ v |28 =
Z 3 |o D1 = ~ || ® |Z B G| © GJN IR ) c E o~ |3
= s |8 _ sl s[F|S| |2 [§E|l2FE|e o |lwl|lc8s |ca |58 | 2
s | =>[3 3 c | RNl =l |8 |8 S| 3 £ |o|lcgE|la8 el 650 | P
g E 3|5 | ¢ Sle|Bl=|z|2|8|852E2e|%-|8|e|cE3|Eas|es8]8
= [ o = ol S - o hdie)] = O = bt
sl 8|l & |k |82l & clol|ldlalol3|laladas/f§e22|a 2|8 2|SE8[&ET |k
Hard brown clayey silt with traces of
0.0010.50| DS1 gravel, medium plastic (Cl) 4120(63]13
1.00 | 1.30 | UDSH1 1.78 1 1.61 | 10.5 uu|f 1,2,3 2.5 8.3
2501295 | SPT1 | 43 | 43 3.50 36.0[20.5|15.5 2.67

Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.

101/

3.50 | 3.67 | SPT2
2cm

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : Boiler

Rock Profile (BH-90)

Termination Depth :

10 m (RL 194.487 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752518 E, 2407967 N Ground Water Depth : Not met Casing Depth:  4.5m
Certificate No. TC-7134 Survey Coordinates : 1923S, 1459W Surface Elevation:  RL 204.49 m Boring Start : 25-Oct-18
Boring Finish : 28-Oct-18
- 5 = Size of Hole: NX
_ g _ 3 '(*c;i E Return Water = s |s
= o @ £ > |2 o = = S
z 5|3 - | 5|8 |£ | > 5§ |3 2 |3
5 _ © | 5 ROCK DESCRIPTION ® 3 |2 |& |2~ S| 5| | 8|2 S
= S o © 2 = Q |E= |o c £ L o S 9 |35 - g w“
— = > . o w ¥ © —~| ® o o Ee] o) (O] % @ (Ol o
> < - e} | Y S Q| ®© =) b} ~ > ) 8 ~lE€E v~ v —~
= = 5 o z > | © ° e |8 °|= S ao| _ d | 21 & = < [SC|E 0| 5
< x a | g | £| =2 < g |xalx [B83] 5 S |%|%| 8| sl|z5|625|35
5l 8| | 5| 35|8]¢ S| 5 (89|85 |5€| S| 8|2|&|%|5|5|s522580
» | o a s | o | S| & a e |[e&fec |2l S| S [@|alal|l e |=|e2Z532sS=2
017 350 | 350 [ gppy 1| Weak to strong grey Granite,
2cm 3.67 ;.:.;:;:: very intensely to moderately fractured,
4.00 :E:E::::: highly to moderately weathered
RK1 1-5 HENHH 23 0 18
4.50 nnnnl - weak, very intensely fractured, highly
nnnnl weathered, 3.5t0 5.0 m
5.00 [ 5.00 ORRE -
nhn - strong, moderately fractured, @
5.50 ninnl moderately weathered, 5.0 to 10m 3
RK2 | 6-12 na 80 | 57 § |274|288|0.049[123| - | 490
6.00 b c
Ty S 2
6.50 | 6.50 S s |8 | E
THr @ S -
7.00 HHH 5 5
RK3 ]13-22 nhhn 87 51 40 = % 2.74| - - 0.39| 46 1005*
7.50 AR a
Ry 5
8.00 | 8.00 NNy e
i «
8.50 RK4 |23-25 R 80 59 2.78(2.8210.013| 0.48 - 662
9.00 | 9.00 S
9.50 RK5 [26-30 i 79 | 54
10.00 | 10.00 RaHhE 10.00 vivilw
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh 2
M/s. NTPC Limited pﬂ Qi
| CENGRS (I BP

Soil Profile (BH-91)

ISO/IEC 17025:2005 /522 Location : ESP Termination Depth : 13 m (RL 189.787 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752447 E, 2408023 N Ground Water Depth : Not met Casing Depth : 40m
ifi .TC-7134 .
Certificate No Survey Coordinates : 1867S, 1513W Surface Elevation : RL 202.79 m Boring Start : 16-Nov-18
Boring Finish : 19-Nov-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E =
- =4 —_ x
s |3 s x § | 2 g 3
s 1518 SOIL DESCRIPTION J g |z | |5§ s | @ v |28 =
=z = © “U_) ;\? o — § X - 2 A 5 A o O |q_'> o 23 c :_,— £ = )
° T |2 _ s} Tl ~] = | = |2 o £E|lc E| 2 o - | €8x .QQ-NA‘Bc”g 2
2 | 8|3 S e |l R[T| | ele |0s|8s5| 5 S| °|E2E[28E| o052 |?
: HERIE SlE|B|=|a|2|8|Ea22|22|32| 285835232288
bed Q = > — = - L L e [ <) o -— = o
E | 2| & | [8Z]a c|lo|d|la|lolS|lalatldelde|=s8|a | 2[8aZ|SeEZ|EET|L
Hard brown sandy silt with gravels, low
0.00 | 0.50 | DSt plastic (CL) 10 45| 34| 11 2.68
1.00 | 1.30 | UDS1 2.50 34512041140 1.79 | 1.61 | 11.0 uu| 12,3 2.2 9.5
250|295 spT1 | 48 | 61 (DSe'\;:)se brown silty fine sand with gravels 350 21 | 57 29
Ref*/ »
3.50 | 3.58 | SPT2 8cm 'i'/|Refusal met on Rock. Core drilling

through rock adopted. Refer to next
'{page for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : ESP

Rock Profile (BH-91)

Termination Depth :

13 m (RL 189.787 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752447 E, 2408023 N Ground Water Depth : Not met Casing Depth:  4.0m
Certificate No. TC-7134 Survey Coordinates : 1867S, 1513W Surface Elevation:  RL 202.79 m Boring Start : 16-Nov-18
Boring Finish : 19-Nov-18
- c = Size of Hole: NX
m — |2 = Return Water
< 8 — x |2 x 9 s |2
= 212 E = |2 o =~ g |G
3 5|3 - | £ 18 |5 | > § |3 I
© _ © | 5 ROCK DESCRIPTION ® g3 |12 |18 (2~ S| 5| | 8|2 o4
2 £ S © 2 = 2 | =< |a c £ S & % o |l= (-2 |«
= B = z ) 9 o x |s3|le (88 s|lo |l =] 2 (37 B = 6
> 1S c ] - 4= S R |S =) B g 2 S~ 3 ~o~
: = > o z o | © ° e &= |fSe| o o |2 & &2 | T [3C|ESLZS
Zz < x o = c ] < @ v 0l> 23| 3 -] | 5 @ 5 |= E|S 2 E|S €
5l 8| | 5| 35|8]¢ S| 5 (895|582 |8 |2|&|%|5|5|522580
» | o a s | o | S| & a e |[e&lec |2l S| S [@|alal|l e |=|eZ532sS=2
Ref7] 3.50 [ 3.50 | ooy 1| Very weak to strong grey Granite,
8cm 3.58 ;.:.;:;:: very intensely to moderately fractured,
4.00 nhtilcompletely to moderately weathered
RK1 | 1-2 L 9 0
4.50 nnnnl - very weak, disintegrated, completely
nnnnl weathered, 3.5t0 8.0 m
Ref*/| 5.00 | 5.00 ARE
Sem 505 | 5" 1° i z
5.50 R 3
RK2 | 3-4 nnnn 1 0 15 ©
6.00 HH )
Ty S 2
Ref/| 6.50 | 6.50 | oo, i s |8 | E
6cm 6.56 i ol = o
7.00 ! 5 5
RK3 | 5-8 HEHH 12 0 pr £
7.50 HHHN =)
Ry 5
Ref*/| 8.00 | 8.00 | oprs i e
4cm 8.04 il - strong, moderately fractured, ™
8.50 ‘it moderately weathered, 8.0 to 13m
RK4 | 9-13 O 65 | 53 | 40 2.70|2.83(0.047| 2.14| - | 2430
9.00 R
::::::::: 2.60| - - 2.15| 54 1181*
9.50 | 9.50 i
10.00 L v v \ 4
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Rock Profile (BH-91)

ISO/IEC 17025:2005 g»ww% Location : ESP Termination Depth : 13 m (RL 189.787 m) Boring Method :  Rotary Drilling
Certified Lab(‘;;i‘é’g UTM Coordinates : 752447 E, 2408023 N Ground Water Depth : Not met Casing Depth:  4.0m
Certificate No. TC-7134 Survey Coordinates : 1867S, 1513W Surface Elevation:  RL 202.79 m Boring Start : 16-Nov-18

Boring Finish : 19-Nov-18

- 5 = Size of Hole: NX
— — | = =
- i % - S % 3 Return Water < % >
o o = £ = )} ~ c ‘©
< S| B | 2|8 |5 |2 z S |8 s |8
9 - o 5 ROCK DESCRIPTION T 3 - ) ¥ —~ ol S R a |8 0 w
= S o © 2 & Q |E= |o c £ L o S 9 |35 -8 w“
—_ S 2 . 3 o T —~|® o 9° o 2| O = 315 Qp °
> £ c Q - 4 — S RIS = 9 1) g o > < o —~|E o —~ o —~
% g S 2 Z o | © © c |g . |= So| o ) 2| & = s [2g[E gl 2%
< o [} T < e < [0} < 0O | © 3 =1 D B S n o} = 5|62 5|3 §
bl 8| 2| 5|5 |&|% & | 5 (393 |5E| s | &8|2|e|&|5|&|52/2598 9
» | o a & w» | S| & a e |[exlecs | &l S| S| a@a|lalald]=[E2|588Z==
10.00 11 Strong, grey Granite, moderately T T
RK5 |14-18 Lhihdlfractured, moderately weathered 57 55
10.50 FHHE
AT oz
11.00 [ 11.00 P S S 5
l:l:l:l:l (o] %9
I = = @©
11.50 RK6 |19-23 N 90 60 40 Q ) 2g
S 518 [5¢
12.00 | 12.00 I S| - |~ E
I:I:l:l:l n =
12.50 RK7 [24-29 i 95 | 64 2.71|2.82(0.040| 049 | - | 459.0
| _ 3001300 _ 11 b _1:109_______________l___ __l______________________
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh 2
M/s. NTPC Limited pﬂ Qi
| CENGRS (I BP

Soil Profile (BH-92)

ISO/IEC 17025:2005 /522 Location : Boiler Termination Depth : 25 m (RL 176.687 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752578 E, 2408004 N Ground Water Depth : 22.03 m Casing Depth : 120m
ifi .TC-7134 .
Certificate No Survey Coordinates :  1872S, 1383W Surface Elevation:  RL 201.69 m Boring Start : 08-Nov-18
Ground Water Level : RL 179.657 m Boring Finish : 15-Nov-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E >
5|8 g 5 g |z 3 g
: |3 SOIL DESCRIPTION o 12 |z |- |5 & | % © 5 <
2 S |3 2 IR A RSES B~ = ~]0 o o @ E E_. |3
= > Y— o 2 < o < > c “ 0 [0} — D0 _ S = Y _e..— N
© T |Q > ° || | X ~ = o E|l s E| 2 Qo w | £ £ Lo ad O c O 2
s |2 |8 2 | Sl Tl=l 2|8 |08188] 2 S| °|€E2E|88E| 050 |?
3 s |2|5.| & Ble|5|=|8|3|8|85|2E|cE|2c| 2|8|583|5283| 2888
E | 2| & i [6Z] & o lo|dlalolilalaflasse|s88| o |PldaZ|SEZ|EB|L
rrJHard brown clayey silt with gravels,
0.00 | 0.50 [ DS1 medium plastic (Cl) 10| 20 | 53 | 17
1.00 | 1.30 | UDS1 2.50 4551 16.5(29.1| 1.70 | 1.56 | 9.1 Uu|f 1,2,3 3.0 5.9
: |Dense brown silty fine sand intermixed
250|295 SPT1 | 43 | |with gravels (sm) 400 45|39|16 ]| 0O 2.75
4.00 | 410 | SPT2 foe;n/] Refusal met on Rock. Core drilling

through rock adopted. Refer to next
'{page for details.

(' SPT is outside NABL scope.
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ULR-T-C174118000000093P

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

Project No. 218093_Vol-I

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-92)

Rotary Drilling

25m (RL 176.687 m)

Termination Depth :

Boiler

c
8
=

©

o

o
-

120m

Casing Depth :

Ground Water Depth : 22.03 m

752578 E, 2408004 N

UTM Coordinates :

08-Nov-18

Boring Start :

RL 201.69 m

Surface Elevation :

1872S, 1383W

Survey Coordinates :

Certificate No. TC-7134

15-Nov-18

Boring Finish :

Size of Hole: NX
Return Water|

RL 179.657 m

Ground Water Level :

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

(;wo/B)
Xapu| peo ulod

(%) uondiosqy Jeyen

(%) Aysolod

Aineis) oyoads

(09/6) Ausuag

pasn syg

ug pejeubaidwi puowelq 10 ze ——P

SS07

%001

A4

inojo)

umoig Wb

A4

(woyseynuiw)
ajey uonelsuad

(1)
(H4INY) Buney ssely 300y

18

o (% ‘aoy)
uoneubisaqg Ajenp 300y

) (%) Aienooay Jusdlad

31

34

15

24

22

(w) ‘ejens jo yideqg

ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

RK6 |24-28

RK7 ]29-31

SPT3

RK8 |32-35

RK9 |36-41

(w) uny U@

14.55

(w) ydeq@

10.50

11.00

11.50 | 11.50

12.00

12.50

13.00 | 13.00

13.50

14.00

15.00

15.50

16.00 | 16.00

16.50

17.00

() CN) @njea -N 1ds

Ref/| 14.50 | 14.50

5cm

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-92)

Rotary Drilling

25m (RL 176.687 m)

Termination Depth :

Boiler

c
8
=

©

o

o
-

120m

Casing Depth :

Ground Water Depth : 22.03 m

752578 E, 2408004 N

UTM Coordinates :

08-Nov-18

Boring Start :

RL 201.69 m

Surface Elevation :

1872S, 1383W

Survey Coordinates :

Certificate No. TC-7134

15-Nov-18

Boring Finish :

Size of Hole: NX
Return Water|

RL 179.657 m

Ground Water Level :

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

534.0

640.0

(;wo/B)
Xapu| peo ulod

(%) uondiosqy Jeyen

(%) Aysolod

Aineis) oyoads

(09/6) Ausuag

2.7712.84)10.026| 0.35

2.76]2.83)0.026| 0.68

pasn syg

A|

ug psjeubaidw) puowelq 19 zZ¢

|

SS07

%001

A4

inojo)

umolg 1ybrI

A4

(woyseynuiw)
ajey uonelsuad

(1)
(H4INY) Buney ssely 300y

18

o (% ‘aoy)
uoneubisaqg Ajenp 300y

23

) (%) Aienooay Jusdlad

29
35

25

40

(w) ‘ejens jo yideqg

ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

RK10 [42-44
RK11 [45-50

RK12 [ 51-55

RK13 [ 56-59

(w) uny U@

(w) ydeq@

17.00

17.50 | 17.50

18.00

20.50 | 20.50

18.50
19.00 | 19.00
19.50
20.00

21.00

21.50

22.00| 22.00

22.50

23.00

23.50

() CN) @njea -N 1ds

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Rock Profile (BH-92)

ISO/IEC 17025:2005 g»ww% Location : Boiler Termination Depth: 25 m (RL 176.687 m) Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752578 E, 2408004 N Ground Water Depth : 22.03 m Casing Depth:  12.0m
Certificate No. TC-7134 Survey Coordinates : 1872S, 1383W Surface Elevation:  RL 201.69 m Boring Start : 08-Nov-18
Ground Water Level : RL 179.657 m Boring Finish : 15-Nov-18

~ c = Size of Hole: NX
° = 2 = Return Water,
> N —_ R |2 x S s |2
= » n = = 2 o ~ c S
Z = =g = = |2 c |o s | x s |=
< S| ® g ¢ 18 [ |B Z 213 & |8
) . _ ﬁf 5 ROCK DESCRIPTION © 38 - ) X —~ § 'g . o g ﬁ i
© S o © = b ot ET |og c g L C X 3 | o > “=
s =1 = z s | 8  [s5lg |83 - |20 | 3|58 (2% |°
S c = — S - == w8 @ o > < |oc|E a2
% - S Q@ Z o ° c g °.|= S ol ] 21 £ = AR IERT
< o [} T < e < [0} < 0O | © 3 =1 D B S n o} = 5|62 5|5 §
sl 8| | 5 |8|8&|& | 5 [88|8_|5E| S| 8|2 |8|&|8|c|52E859s®
= —_ =
%) a} a n wn | ol a} e |[eZlecs | & 8| S @ |lalo|l a ]| =|aE|50Z==
23.50 | 23.50 :::: Weak, grey GRANITE, very intensely frac 4 T T
::::::::: fractured, highly weathered,
24.00 Y =S|l 2 | @
RK14 | 60-66 Bl 44 7 18 25| 8 o |266| - - 1.20] 70 1549*
24.50 TR o] - =
[ B |
HHHNH
| _ _|25.00]2500( _ | __ [ _ ol ___ _25_09_______________+___L__L_____________________
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-94)

ﬂ_'l .:ﬂ‘f"-'\v%
ISO/IEC 17025:2005 /5 ; Location : ESP Termination Depth : 25.06 m (RL 182.527 Boring Method : Shell & Auger
Certified Laboratory - m)
(NABL) UTM Coordinates : 752559 E, 2407750 N Ground Water Depth : 20.15m Casing Depth : 120m
ifi .TC-7134 .
Certificate No Survey Coordinates :  2129S, 1384W Surface Elevation:  RL 207.59 m Boring Start : 26-Nov-18
Ground Water Level : RL 187.437 m Boring Finish : 29-Nov-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
E =
- = —_ x
s |3 s x § | 2 g 3
: - |3 SOIL DESCRIPTION J 12 |z |- |5 & | » o 8 =
[e} [0} —_ — > | € = 2 = - K =
=z = © “U_) S o — S >~ - 2 S| B S o O |q_'> o 9 c £ = [}
° T |2 _ s} Tl ~] = | = |2 o £E|lc E| 2 o - | €8x .QQ-NA‘Bc”g 2
2 | 8|3 S e |l R[T| | ele |0s|8s5| 5 S| °|E2E[28E| o052 |?
: HERIE SlE|B|=|a|2|8|Ea22|22|32| 285835232288
bed Q = > — = - L L e [ <) o -— = o
s 2]l & | |8zl a c|lo|d|la|lolS|lalatldelde|=s8|a | 2[8aZ|SeEZ|EET|L
Very stiff to hard brown clayey silt,
0.00] 0.50 [ DS1 medium plastic (CI)
1.00 | 1.45 | SPT1 | 27 | 27 - very stiff, 0.0to 4.0 m 42 | 16 | 24 | 18
250 2.80| DS2 - intermixed with gravels, 1.0t0 2.5 m
4.00| 445| SPT2 | 53 | 53 - hard, 4.0t0 13.0 m
5,50 | 5.95| SPT3 | 60 | 60
7.00 [ 7.45 | SPT4 | 63 | 63
850 895 | SPT5 | 63 | 63 - with gravels, 8.5t0 10.0 m 14 | 23 | 37 | 26
10.00(10.45| SPT6 | 67 | 67
11.50(11.95| SPT7 | 75 | 75 13.00
102/ .
13.00/13.30| SPT8 15em Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-94)

Location : ESP

Termination Depth :

25.06 m (RL 182.527 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752559 E, 2407750 N Ground Water Depth : 20.15 m Casing Depth:  12.0m
Certificate No. TC-7134 Survey Coordinates : 2129S, 1384W Surface Elevation:  RL 207.59 m Boring Start : 26-Nov-18
Ground Water Level : RL 187.437 m Boring Finish : 29-Nov-18
= s 2 Size of Hole: NX
_ g _ 3 '}E E Return Water < s |5
= 2| @ E > 2 |o = g |5
2 513 s | §|8 |5 |8 > 13 | £ |2
o _ ol g ROCK DESCRIPTION 5 3 |2 |& |2~ |5 | 8|2 o 13
= £ o o 2 % @ 2 | o c g L g S 2 |5 - 2 5
> B z z s | S o x (S8 |23 29| S| 2|8 |88 (O
- = > o z o | © S € |&° = |fe| o ozl el &2 | € [8C|Ea]5
z | < @ e | g | £| e £ g |[2dlx |83 5 S|E|5| 2| 5 |=5|525|35
|l 5| | 5| 5|8]E¢ S| 5 (89|85 |5€| S| 8|2|&|%|5|5|s522580
» | & | & 6 | o | S| & o e |[2C|lgcs|2E[ S [ S | @ |||l |[=|@258Zs<=
102/ 13.00 [ 13.00 | gp1g 1| Very weak, Brown GRANITE, disintegrate
15cm 13.30 i1iinfcompletely weathered
13.50 HE
WSH1 L 0 0
14.00
Ref*/ | 14.50 | 14.50 T =
6em 1456 5T 19 i Z
15.00 R 3
WS2 nnnn 0 0 ©
15.50 I )
N c o
HHHHh 3 © Q.
Ref*/| 16.00 | 16.00 | SPT i o1 £ E
5cm 16.05| 10 Y ol o
16.50 e 5 S
WS3 I 0 0 | 15 = g
17.00 hhhn =)
T 5
Ref*/| 17.50 | 17.50 | SPT it S
8cm 1758 | 11 HHH ©
18.00 R
WS4 RHAH 0 0
18.50 i
Ref*/[ 19.00| 19.00 | SPT ST
4cm 19.04 [ 12 R
19.50 hn v v \ 4

MQutside NABL scope.

Project No. 218093_Vol-I

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-94)

Location : ESP

Termination Depth :

25.06 m (RL 182.527 m)

| CENGRS

Boring Method :

Rotary Drilling

ifi oordinates : , roun ater Depth : 20.15m asing Depth : Om
Certified '-ab(oNri‘é’g UTM Coordinat 752559 E, 2407750 N Ground Water Depth : 20.15 Casing Dep 12.0
Certificate No. TC-7134 Survey Coordinates : 2129S, 1384W Surface Elevation:  RL 207.59 m Boring Start : 26-Nov-18
Ground Water Level : RL 187.437 m Boring Finish : 29-Nov-18
= c " Size of Hole: NX
m — |2 = Return Water
< S —_ X g x 3 ‘%) >
= 3| 2 £ =2 |o = 2 |3
z 5|3 - | 5|8 |£ | > 5§ |3 2 |3
© _ © | 5 ROCK DESCRIPTION ® g3 |12 |18 (2~ s | = s |2 CC Iy
G E s | 8| 2 = 8 |2< |2 |cE Sl el Tl |2 |5
N = - = : ) o x T —~|o S0 o 3| O = 2 17 5 o
> S c =} - u S 2 |® = b - S 18 ~lcP ~o~
: = 5 @ z o | © o c [& = So| _ o |2l 8| & T8¢ 2%]|5¢
Zz < x o} = c 8 < o | alx 23| 3 > | 5 @ 5 |= E|S 2 E|S €
5l 8| | 5| 35|8]¢ S| 5 (89|85 |5€| S| 8|2|&|%|5|5|s522580
» | a | & 6 | o | S| a a e |eZlgs |2 E| S| S| a[alald ]| = |225CZEsSE
19.50 WS5 il Very weak, Brown GRANITE, disintegrate 0 0
::::::::: completely weathered
20.00 I
Ref*/| 20.50 | 20.50 | SPT T
6cm 20.56| 13 HHHHE =
21.00 AL -
WS6 RS 0 0 ks
21.50 SHRRE =4
EREHE S| < | ¢©
Ref/| 22.00 | 22.00 | SPT i s | € | g
8cm 22.08] 14 nhn ol Y -
22.50 i S 5
WS7 i 0 o | 15 5 2
23.00 Rt g
HHERE =
Ref*/ | 23.50 | 23.50 | SPT A 5
5cm 2355| 15 ni &
24.00 e
24.50 R
Ref*/| 25.00 | 25.00 | SPT ERHE
6cm | _ _ ] 25.06 16________:':':':': 2506 _ _ ____L__ledvedwd_vd__L_ _ I D P
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh 2
M/s. NTPC Limited pﬂ Qi
| CENGRS (I BP

Soil Profile (BH-96)

ISO/IEC 17025:2005 /8727 Location : ESP Termination Depth : 20 m (RL 183.687 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752729 E, 2407823 N Ground Water Depth : Not met Casing Depth : 6.0m
ifi .TC-7134 .
Certificate No Survey Coordinates : 2043S, 1224W Surface Elevation : RL 203.69 m Boring Start : 21-Nov-18
Boring Finish : 24-Nov-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 5
E et
- = —_ x
s |35 g x § | 2 g 3
: . |2 SOIL DESCRIPTION o ~|= |2 s s | . 8 =
] ) a | = ~| T |& G = S) 5 ) 5 ° c =
z 3 | o < | & ~| 2| = 2Rl I RO o E |l o? c =~ |0
° T |2 _ s} Tl ~] = | = |2 o £E|lc E| 2 o - | €8x .QQ-NA‘Bc”g 2
2 | 2|3 3 c |3 Rl |s| gl |0s|8s|3 S| °%|€E2E|328E| 050 |?
: = |3 (5] 8 e Bl=|a|2|%|2a2222|5.| 2 |8|58s|285|2E8¢8
bed Q = > — = - L L e [ <) o -— = o
s 2]l & | |8zl a c|lo|d|la|lolS|lalatldelde|=s8|a | 2[8aZ|SeEZ|EET|L
0001l 050 | Ds1 I(-I(;;d brown clayey silt, medium plastic
1.00 | 1.30 | UDS1 176 | 1.62 | 8.7
250|295 | SPT1 | 65 | 65
400 | 445 SPT2 | 62 | 62 - with gravels, 4.0t0 5.5 m 121 23 | 40 | 25

550 | 595 | SPT3 | 87 | 87 6.50

Ref*/
9cm

Refusal met on Rock. Core drilling

6.50 | 6.59 | SPT4 !
i1|through rock adopted. Refer to next

page for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-96)

Rotary Drilling

20 m (RL 183.687 m)

Termination Depth :

ESP

c
8
=

©

o

o
-

6.0m

Casing Depth :

Ground Water Depth : Not met

752729 E, 2407823 N

UTM Coordinates :

21-Nov-18

RL 203.69 m Boring Start :

Surface Elevation :

Survey Coordinates : 2043S, 1224W

Certificate No. TC-7134

24-Nov-18

Boring Finish :

Size of Hole: NX

Return Water|

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

(;wo/B)
Xapu| peo ulod

(%) uondiosqy Jeyen

(%) Aysolod

Aineis) oyoads

(09/6) Ausuag

pasn sig

A|

1g pejeubaidw) puowelq 19 Z€

A4

SS07

%001

A4

inojo)

umolg 1Yo

A4

(woyseynuiw)
ajey uonelsuad

(1)
(H4INY) Buney ssely 300y

15

o (% ‘aoy)
uoneubisaqg Ajenp 300y

) (%) Aienooay Jusdlad

(w) ‘ejens jo yideqg

ROCK DESCRIPTION

Very weak, Brown GRANITE, disintegrate

completely weathered

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

SPT4

WS1

SPT5

WS2

WS3
SPT7

WS4

SPT8

(w) uny U@

6.50
6.59

8.00
8.05

11.05

12.56

(w) ydeq@

6.50

7.00

7.50

8.00

8.50

9.00

9.50

10.00
10.50

11.50

12.00

13.00

() CN) @njea -N 1ds

Ref*/

9cm

Ref*/

5cm

Ref*/| 11.00 | 11.00

Ref*/
4cm
5cm

Ref*/] 12.50 | 12.50

6cm

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-96)

Rotary Drilling

20 m (RL 183.687 m)

Termination Depth :

ESP

c
8
=

©

o

o
-

6.0m

Casing Depth :

Ground Water Depth : Not met

752729 E, 2407823 N

UTM Coordinates :

21-Nov-18

RL 203.69 m Boring Start :

Surface Elevation :

Survey Coordinates : 2043S, 1224W

Certificate No. TC-7134

24-Nov-18

Boring Finish :

Size of Hole: NX

Return Water|

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

2124

(;wo/B)
Xapu| peo ulod

97

(%) uondiosqy Jeyen

(%) Aysolod

Aineis) oyoads

(09/6) Ausuag

2.7212.7710.018] 0.40

pasn sig

ug pejeubaidwi puowelq 10 ze ——P

SS07

%001

A4

inojo)

umoig Wb

A4

(woyseynuiw)
ajey uonelsuad

(1)
(H4INY) Buney ssely 300y

18

o (% ‘aoy)
uoneubisaqg Ajenp 300y

) (%) Aienooay Jusdlad

0

20

14
16

23

(w) ‘ejens jo yideqg

20.00

ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

RK1

SPT9

RK2

RK3 | 9-12

(w) uny U@

14.06

15.50

17.00

18.50

(w) ydeq@

13.00

13.50

14.50

15.00

15.50

16.00

16.50
17.00
17.50

18.00

18.50

19.00

20.00 ] 20.00

() CN) @njea -N 1ds

Ref*/| 14.00 | 14.00

6¢cm

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

21D

M/s. NTPC Limited
| CENGRS (I |:| BP
Soil Profile (BH-97)
ISO/IEC 17025:2005 /% Location : ESP Termination Depth: 20 m (RL 185.481 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752747 E, 2407866 N Ground Water Depth : Not met Casing Depth : 6.0m
ifi .TC-7134 .
Certificate No Survey Coordinates :  2003S, 1213W Surface Elevation :  RL 205.48 m Boring Start : 27-Oct-18
Boring Finish : 20-Nov-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
: E " =
s |8 s % s |z g 3
s 1518 SOIL DESCRIPTION J g |z | |5§ s | @ i v |28 =
z > s Al O e ~ |22 |2|G]|© O |2 |8 c o=
© s | @ S5 o il B B S - = o £E|lc E| 2 o « | € =] oo | B o0 2
s [2 1|8 | 2 £ | Sl Tz 212 |2388]2 51S|1£E3E138E|ese|?
5 5 |3 |5.]| & Sls|E|=|3|3|8|852E|E|285| 8|8|585|583|288]8
E | 2| & i [6Z] & o lo|dlalolilalaflasse|s88| o |PldaZ|SEZ|EB|L
Very stiff brown clayey silt with traces of
0.0010.50| DS1 gravel , medium plastic (CI) 4130 52]14
1.00| 1.45| SPT1 | 18 | 18 40.9| 23.9(17.0
250 | 2.80 | UDS1 1.76 | 1.62 | 8.9
4.00| 445| SPT2 | 30 | 30 5001 1 [ 25| 46 | 28 2.68
Ref*/ -
5.00 | 512 | SPT3 12¢em Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.
(' SPT is outside NABL scope.
Plate 53 of 145

Project No. 218093_Vol-I

ULR-T-C174118000000093P




Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-97)

Rotary Drilling

20 m (RL 185.481 m)

Termination Depth :

ESP

c
8
=

©

o

o
-

6.0m

Casing Depth :

Ground Water Depth : Not met

752747 E, 2407866 N

UTM Coordinates :

27-Oct-18

RL 205.48 m Boring Start :

Surface Elevation :

Survey Coordinates : 2003S, 1213W

Certificate No. TC-7134

20-Nov-18

Boring Finish :

Size of Hole: NX

Return Water|
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pauyuooun
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ROCK DESCRIPTION

Very weak, Brown GRANITE, disintegrate

completely weathered

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

SPT3

RK1

SPT4

RK2

SPT5

SPT6

SPT7

(w) uny U@

5.00
5.12

6.50
6.56

8.00
8.03

9.50
9.56

11.04

(w) ydeq@

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

10.00

10.50

11.50

() CN) @njea -N 1ds

Ref*/

12cm

Ref*/

6cm

Ref*/

3cm

Ref*/

6cm

Ref/| 11.00 [ 11.00

4cm

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-97)

Rotary Drilling

20 m (RL 185.481 m)

Termination Depth :

ESP

c
8
=

©

o

o
-

6.0m

Casing Depth :

Ground Water Depth : Not met

752747 E, 2407866 N

UTM Coordinates :

27-Oct-18

RL 205.48 m Boring Start :

Surface Elevation :

Survey Coordinates : 2003S, 1213W

Certificate No. TC-7134

20-Nov-18

Boring Finish :

Size of Hole: NX

Return Water|
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pauyuooun
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uoneubisaqg Ajenp 300y

) (%) Aienooay Jusdlad
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ROCK DESCRIPTION

Weak, grey GRANITE, very intensely frac

fractured, highly weathered,

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

RK7 |23-26

RK8 [27-34

RK9 |35-40

(w) uny U@

(w) ydeq@

11.50

12.00

12.50 | 12.50

13.00

13.50

14.00 | 14.00

14.50

15.00

15.50 | 15.50

16.00

16.50

17.00 | 17.00

17.50

18.00

() CN) @njea -N 1ds

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-97)

Termination Depth :

Location : ESP

20 m (RL 185.481 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752747 E, 2407866 N Ground Water Depth : Not met Casing Depth:  6.0m
Certificate No. TC-7134 Survey Coordinates : 2003S, 1213W Surface Elevation:  RL 205.48 m Boring Start : 27-Oct-18
Boring Finish : 20-Nov-18
~ c = Size of Hole: NX
° |2 = Return Water
- g | =18 |z S 5 |z
~ n ~ (o)) K =
’Z: 2 < ‘E’ > K g’ 0] < X % 2
< 3| @ g e 18 [§ |® z 2|3 s |8
g _ ol g ROCK DESCRIPTION = 3 |2 |& |2~ | S| _| 8|28 o |3
= S o o 2 5 9] ET o c & L2 o S 2 |5 - 2 u“
s =1 = z s | 8  [s5lg |83 - |20 | 3|58 (2% |°
€ c - — 5 - =N w9 @ o > < |oc|E a2
% = 5 Q@ z o S o € g °.|=s o » S I = R A ERT
< x o = k= 8 S Q x O |x © 3| 2 2 ‘@ © 3 T |2 5|92 525
bl 8| 2| 5|5 |&|% e | 5 (393 |5E| | &8|2|e|&|5|&|52/2598 9
» | A a » | o | S| a e |[exlecs | &l S| S|l alalald]=[E2588Z==
18.00 il Weak, grey GRANITE, very intensely frac + 4
Lhiffractured, highly weathered, c -
18.50 | 18.50 FHHE s o
ghaRt 55| g
19.00 T 2 g | =
RK10 |41-51 R 48 | o | 18 5|~ | 6
19.50 HHHH - o
BRI @
| _|2000f2000| _ [ __[__ el ______ _2g.og_______________l___L_j____ I ! A U A N
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

21D

M/s. NTPC Limited
| CENGRS (I |:| BP
Soil Profile (BH-98)
ISO/IEC 17025:2005 /% Location : ESP Termination Depth: 25 m (RL 180.687 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752696 E, 2407850 N Ground Water Depth : 21.32 m Casing Depth : 9.0m
ifi .TC-7134 .
Certificate No Survey Coordinates :  2021S, 1258W Surface Elevation:  RL 205.69 m Boring Start : 20-Nov-19
Ground Water Level : RL 184.367 m Boring Finish : 23-Nov-19
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests Q
£ =
- = —_ x
s |35 g x § | 2 g 3
: . |2 SOIL DESCRIPTION o ~|= |2 s s | . 8 =
[e] ) ) — — ° = = . P ~| O 5 ) -~ o c =
z [ 213 e | R F sl R [Ex|2 O - |=28 € vl B
© s | @ _ o il B B S - = o £E|lc E| 2 o « | € =] oo | B o0 2
a | =19 3 c | @ Sl =l g8 |068|188]|2 E (o]l €E|l28 E| 50|
5 E |3 |5.] & SlelEl=|a|2|8|8:=8|28|8s] 8 |8|583|6e3| 2888
s | 2| B | |82 & cloldlalolS|laladlasfdesE| o [2|SaZ|SEZ[gEs |
0.00 | 1.00 | DSt 7 Hard brown silty clay, high plastic (CH)
1.00 | 1.42 | spT1 |19 / 0| 4|42]54
27cm /
250|295 SPT2 | 46 | 46 % 3.50 59.2| 23.3] 35.9
Ref*/ -
3.50 | 3.60 | SPT3 10em Refusal met on Rock. Core drilling

through rock adopted. Refer to next
page for details.

(' SPT is outside NABL scope.

Project No. 218093_Vol-I
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Rotary Drilling
20-Nov-19
23-Nov-19

E'[IH |

| CENGRS G

[
9.0m

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

(;wo/B)
Xapu| peo ulod

(%) uondiosqy Jeyen

(%) Aysolod

Boring Method :
Boring Finish :

Size of Hole: NX

Return Water|

Casing Depth :
Boring Start :

Aineis) oyoads

(09/6) Ausuag

pasn syg

1g pejeubaidw) puowelq 19 Z€

SS07

Plate 58 of 145
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25 m (RL 180.687 m)

RL 205.69 m
RL 184.367 m

(woyseynuiw)
ajey uonelsuad

(1)
(H4INY) Buney ssely 300y

15

o (% ‘aoy)
uoneubisaqg Ajenp 300y

Ground Water Depth : 21.32 m

Termination Depth :
Ground Water Level :

Surface Elevation :

) (%) Aienooay Jusdlad

Rock Profile (BH-98)

(w) ‘ejens jo yideqg

752696 E, 2407850 N

ESP

ROCK DESCRIPTION

Very weak, Brown GRANITE, disintegrate

completely weathered

Survey Coordinates : 2021S, 1258W

UTM Coordinates :

Location :

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

SPT4
WS2

W81

SPT3

WS3
SPT6

(w) uny U@

3.50
3.60
5.00
5.05

8.00
8.06

Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited
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Ref*/
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Ref*/
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Ref*/
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Ref*/
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* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

F'DH
| CENGRS (][‘J[I

Boring Method :

Rock Profile (BH-98)

Rotary Drilling

25 m (RL 180.687 m)

Termination Depth :

ESP

c
8
=

©

o

o
-

9.0m

Casing Depth :

Ground Water Depth : 21.32 m

752696 E, 2407850 N

UTM Coordinates :

20-Nov-19

RL 205.69 m Boring Start :

Surface Elevation :

Survey Coordinates : 2021S, 1258W

Certificate No. TC-7134

23-Nov-19

Boring Finish :

Size of Hole: NX
Return Water|

RL 184.367 m

Ground Water Level :

(;wo/B)
Ayonse|3 Jo sninpoy

(;wo/By)
yjbuaug anissadwo)
pauyuooun

(;wo/B)
Xapu| peo ulod

(%) uondiosqy Jeyen

(%) Aysolod

Aineis) oyoads

(09/6) Ausuag

pasn syg

A|

ug psjeubaidw) puowelq 19 zZ¢

A4

SS07
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A4

inojo)

umolg Wb

A4

(woyseynuiw)
ajey uonelsuad

(1)
(H4INY) Buney ssely 300y

15

o (% ‘aoy)
uoneubisaqg Ajenp 300y

) (%) Aienooay Jusdlad

(w) ‘ejens jo yideqg

ROCK DESCRIPTION

Very weak, Brown GRANITE, disintegrate

completely weathered

(9z1Q) pasamo] Buise)

$8107) 4O "ON [Bl8S

"ON 9|dwes

WS5

SPT8

WS6

SPT9

WS7

10

WS8

11

WS9

(w) uny U@

11.03

12.54

14.06

15.56

(w) ydeq@

10.00

10.50

11.50

12.00

13.00

13.50

14.50

15.00

16.00

16.50

() CN) @njea -N 1ds

Ref*/] 11.00 | 11.00

3cm

Ref*/] 12.50 | 12.50

4cm

Ref*/] 14.00 | 14.00 | SPT

6cm

Ref*/] 15.50 | 15.00 [ SPT

6cm

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : ESP

Rock Profile (BH-98)

Termination Depth :

25 m (RL 180.687 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752696 E, 2407850 N Ground Water Depth : 21.32 m Casing Depth:  9.0m
Certificate No. TC-7134 Survey Coordinates : 2021S, 1258W Surface Elevation :  RL 205.69 m Boring Start : 20-Nov-19
Ground Water Level : RL 184.367 m Boring Finish : 23-Nov-19
- c = Size of Hole: NX
- i B _ g g 3 Return Water < % >
£ s |3 < s |8 |5 |E > S |3 = |B
5 _ © | 5 ROCK DESCRIPTION ® g |Z_ |2 (2= S| 5| | 8|2 S
= £ o) S 2 P o |E< |a c & L o 2 o |5 - 2 “
= - pd ; o N x T —~|® S8 9 ° S| O < 2 |DT ® = S
> 1S c o — Y— S | ® E=2y ] > ~ Ne} T _|c % —~ o ~
; = ) 2 Z o | © ° e |G %= 8¢l o o 28| 2| T |83C|leEa]2
Z | g x a | g | £| =2 < g |xalx [B83] 5 S |3 5| 8| sl|z5|625|35
bl 8| 2| 5|5 |&|% S| 5 |SS|5_[SE| 2| 8| e|5|&| 8|5 |622538 3
» | A a » | o | S| a e |[eZlecs |2 &l S| S|l a@alalald]=[E2|58Z==
16.50 :::: Very weak to weak, grey GRANITE,
TRHIH disintegrated to very intensely fractured,
Ref*/] 17.00 ]| 17.00 | SPT :::E:E:E: highly to completely weathered
4cm 17.04| 12 L
17.50 nannl - very weak, disintegrated, completely
WS10 niil weathered, 3.5 to 20.0 m 0 0 15
18.00 T =
A @
Ref*/| 18.50 | 18.50 | SPT TR B
15cm 18.65| 13 I T
19.00 PRY c o
WS11 A 0 0 2| = 8
19.50 e o | € | E
i | 85|z
Ref/ | 20.00 | 20.00| SPT Y 2 9
5cm 20.05| 14 nan 8
20.50 ::::::::: - weak, very intensely fractured, highly O
RK1 nunn weathered, 20.0 to 25.0 m 18 0 ('3
21.00 i N
NN @
Ref/| 21,50 | 21.50 | SPT THHHE 18
6cm 2156 | 15 i
22.00 B
RK2 L 26 0
22.50 i
23.00 | 23.00 SRt v ivl]w
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Rock Profile (BH-98)

Termination Depth :

Location : ESP

25 m (RL 180.687 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752696 E, 2407850 N Ground Water Depth : 21.32 m Casing Depth:  9.0m
Certificate No. TC-7134 Survey Coordinates : 2021S, 1258W Surface Elevation :  RL 205.69 m Boring Start : 20-Nov-19
Ground Water Level : RL 184.367 m Boring Finish : 23-Nov-19
~ c = Size of Hole: NX
° |2 = Return Water
< N - R |2 3 S s |z
= 3| 2 £ =2 |o = 2 |3
=3 gl - | 5|8 |£ | > Sz | & |%
5 _ © | 5 ROCK DESCRIPTION ® 3 |2 |& |2~ S| 5| | 8|2 S
= £ S o E = 3 |£S |a c £ S| B[ % o |3 -2 (=
© — £ 2 . 3 2 o T —~|® o 9° o) 2| O = 8 1% Qp °
> € c S - - 5 = = e =S o) g > 2 |8clE 2] 20
> = ) 2 z o | © o c |0 %= So| o o | 2| 2| = LT ISCIE 0|35
< x a | g | £| =2 < g |xalx [B83] 5 S |3 5| 8| sl|z5|625|35
|l 8| 2| 5|5 |&)|E S| 5 |SS|5_[SE| 2| 8| e|5|&| 8|5 |622538 3
» | A a a» | o | S| & a e |[exlecs | &l S| S|l alalald]=[E2588Z==
23.00 [ 23.00 :i:i:i:i: Weak, grey GRANITE, very intensely frac % T
:E::::::: fractured, highly weathered,
23.50 RK3 na 30 0 s
NI o T =
'IIIIIIII m -‘E m
24.00 | 24.00 i 18 ol o
T o | % | =
24.50 RK4 ;!;e:i;i: 32 0 - l
25.00 | 25.00 BERH _25_.0_0_______________{_____{___ N I N R I

MQutside NABL scope.
Project No. 218093_Vol-I

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-67)

ISO/IEC 17025:2005 /522 Location : Space for Future Provision Termination Depth 1 25.05 m (RL 181.399 m) Boring Method : Shell & Auger
Certified Laboratory /
(NABL) UTM Coordinates : 752045 E, 2407645 N Ground Water Depth : 20.10 m Casing Depth : 15.0m
ifi .TC-7134 .
Certificate No Survey Coordinates : 22938, 1893W Surface Elevation :  RL 206.449 m Boring Start : 25-Aug-18
Ground Water Level : RL 186.349 m Boring Finish : 25-Aug-18
Depth, m spT® Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests <
- >
At g : § |z -
s | 2|8 SOIL DESCRIPTION I 2l |5 |58 g | 3 v |8 =
pd =] o n \? ) — @ S - 'z’mA ’y:)m’-\ o O & O-,U; C-- E-e-’\E
® s |8 = Bl sl=|=] 7|2 T E|lcE|Q o |l w8 |lcacys o8| 2
s | =18 3 c |z 2| >l el [08|88]| 3 S |1 9|2 €E|28 Eloso®
5 E 315, |¢ A EME R A R E N E A B S
- [} o = ol S [ o c O = O N bt
ol = I W [ 3 s lo|ld|lalol3|lalaglae|fe|22|a |~ |3x 28 gEg|
5 11 |Very dense brown medium to coarse
0.001050| DSt sand intermixed with gravel (SM)
1.00[1.30| spT1 |10Y] . 28 | 52 | 20| 0
15cm
2.50| 2.89 | spT2 |1OV| . 4.00
24cm
4.00|14.45| SPT3 | 76 | 76 [ Hard brown clayey silt (Cl) 5 8 | 64| 23
5.50 | 5.95| SPT4 | 57 - with gravel, 4.0 to 10.0 m 47.0/14.1]32.9
7.00(7.30| UDS1 1.66 1.48 12.1 ucC 1.2
8.501 8.95| SPT5 | 65 2.68
10.00{10.45| SPT6 | 77 | - with traces of gravel, 10.0 to 14.5m 2 6 | 46 | 46
11.50{11.95| SPT7 | 89 46.0( 25.1] 20.9
13.00|13.45| SPT8 | 94 14.50
102/ v IRefusal met on Rock. Core drilling
14.50114.70 SPTO | 5| - i through rock adopted. Refer to next
nnnpage for details.

(' SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-67)

Termination Depth :

Location : Space for Future Provision

| CENGRS

25.05 m (RL 181.399 m) Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : 752045 E, 2407645 N Ground Water Depth : 20.10 m Casing Depth :  15.0m
Certificate No. TC-7134 Survey Coordinates : 2293S, 1893W Surface Elevation:  RL 206.449 m Boring Start : 25-Aug-18
Ground Water Level : RL 186.349 m Boring Finish:  25-Aug-18
- c = Size of Hole: NX
= — |2 |=
R o s 5 = Return Water S < -
= N — S = S ) =
z |2 El 1% |2 slx | 5 |8
3 5|3 s | 2|8 |5 z sl | 8 |&
o _ o | ¢ ROCK DESCRIPTION = g |2 |8 5| £ g |2 o |2
% £ o © = P 3 =T | o L o 9 S |35 - 2 u
>l el | 2] g3 2 | ¥ |[Sz|% 312191228 ~182. 0~
, | = S | 2| 2| 2|38 o g |3 °|= N S |zl 2| T |SE|EBE ST
Z|l g | € | 2| 5| £]|<e £ g |Xdglx 5 > |a| 5|8 & |=5l62535
|l 8| | &5 |&|E S| 5 (8¢ls.| 2| 8| 2 |5|&|8|E|622538 3
» | o 8 || o |[S | & a 2 |[2&|es]| S S a |[o|lolc| = |2E50Z==
100/ | 14.50 | 14.50 SPT9 i:i:i:i: Very weak to weak, grey GRANITE,
5cm 14.70 nimhildisintegrated to very intensely fractured,
15.00 i highly to completely weathered
RK1 | 1-3 i 22 | 12 | 18 2.77| 2.89| 0.04| 0.45|- 664
15.50 mnnrl - weak, very intensely fractured, highly
Ml weathered, 14.5 to 16.0 m
16.00 | 16.00 i ~
ot - very weak, disintegrated, completely o
16.50 ot weathered, 16.0 to 22.0 m 3
RK2 | 4-5 i 11 0 © 2.38|- 1.57| 21.00| 470"
nn c o
N = o Q.
Ref/| 17.50 | 17.50 | SPT e 2 ) E
6cm 1756 | 10 i < S °
18.00 e 5 5
RK3 | 6-8 i 12 | 0 | 15| = §
18.50 n a
i -
Ref*/| 19.00 | 19.00 | SPT HE 2
5cm 19.05| 11 W ™
19.50 nh
WS1]| - hh 0 0
20.00 hh
Ref*/ | 20.50 | 20.50 | SPT oy
6cm 20.56 | 12 W
21.00 [HH \ 4 \ 4 A4

MQutside NABL scope.
Project No. 218093_Vol-lI

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS
Rock Profile (BH-67)
ISO/IEC 17025:2005 4 Location : Space for Future Provision Termination Depth :  25.05 m (RL 181.399 m) Boring Method : Rotary Drilling
Certified Lab{ﬁ‘é’g UTM Coordinates : 752045 E, 2407645 N Ground Water Depth : 20.10 m Casing Depth :  15.0m
Certificate No. TC-7134 Survey Coordinates : 2293S, 1893W Surface Elevation :  RL 206.449 m Boring Start : 25-Aug-18
Ground Water Level : RL 186.349 m Boring Finish:  25-Aug-18
- c = Size of Hole: NX
- i)
0 S |® = Return Water ~ = -
= — — o c - o\o e =
= o @ S - 2 o -~ I ‘©
3 Sl 3 - §18 |s > § |3 I
5 _ | % ROCK DESCRIPTION ® 8 2 & S| 5| | 8|2 o4
o — £ S °© 2 % o} ET |og o o e [ - g %5
> | E c | 2] ¢ | S - (S8 s 2122 2|8 ~|28 a0~
1 — S [0) Zz o 35 o z g °.|s % > o 2> < 3 & E g & g &
z < x o —= c 8 < ] a 5 - = = ‘D < |- E|lsa €[5 €
- = = | 2|3 | E = o |Sals 5 ) » 21 8l e| 2 lEL|8eLa 8
5| & | 58|88 8| &leelgs| S| 8| & [8|a|s|s|R22|5838=2
21.00 :::: Very weak to weak, grey GRANITE, T
Ws2 | - 1 disintegrated to very intensely fractured, 0 0 15
21.50 nhi i highly to completely weathered =
HRHN m
Ref*/] 22.00 | 22.00 | SPT il - very weak, disintegrated, completely 2
7cm 22.07| 13 il weathered, 16.0 to 22.0 m ©
22.50 RRR S 2
RK4 [ 9-12 i - weak, very intensely fractured, highly 18 0 o ° s
23.00 :::::::: weathered, 22.0 to 25.05 m Q = E 2.47|- - 0.15| 63.00| 1394*
whhy < ~ °
[INNHH c
Ref*/| 23.50 | 23.50 | SPT B 18| 5 S
8cm 2358 | 14 i 8
24.00 R E
RK5 |13-16 RRRY 16 0 (&}
24.50 E:E:E:E: )
Ref*/ | 25.00 | 25.00 | SPT e
| Sem | _ _ 125,05 | _15_[_ _ _|_ _ fidns 25.05 _________________V___;_______________________
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-68) :
Location : Space for Future Provision Termination Depth: 30 m (RL 176.02 m) Boring Method : Shell & Auger

ISO/IEC 17025:2005 /%
Certified Laboratory
(NABL) UTM Coordinates : 752290 E, 2407626 N Ground Water Depth : 20.32 m Casing Depth : 12.0m
Certificate No. TC-7134 .
Survey Coordinates : 2291S, 1647W Surface Elevation : RL 206.020 m Boring Start : 22-Aug-18
Ground Water Level : RL 185.7 m Boring Finish : 17-Oct-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
. |9 ol x & 2 E é
Z | © [} c > - = c
S s |> SOIL DESCRIPTION s | | ~ 18 2 > /o) o @ A o |8 =
z S |o e R ~| |l 8|z 2| g | © O |2 |y co |Eeo T
0 S |3 e I Il B BN I Bl Bl Py o £E| s E| 2 o | = |g8s |lcas c 3| 2
s | =% 2 s | @ RN || o |8 as|2s| 3 E [ o |lcZ2€|2aQ €glg §oR
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
t|e | & | |8z & c|lo|d|G|lolS|lalaf|de|sde|s8 |6 |2|Sa2|GeJeiz|a
0.00( 0.50| DSs1 'J;; Hard brown clayey silt with gravels (CI)
1.00] 1.30 [ UDS1 1.84 1.56 17.8
250 (2.95| SPT1 | 46 | 46 512534 36
4.00] 4.30 | UDS2 1.87 1.62 15.5 uu| 1,2,3 22 8.2
550 (595| SPT2 | 52 | 52 40.2(24.6|15.6 2.67
7.00(7.45| SPT3 | 53 | 53
8.50(8.95| SPT4 | 59 | 59 |- 4 |17 | 45 | 34
10.00{10.45| sPT5 | 65 | 65 |77 11.50 435\ 248|188
Ref*/ i.... i Refusal met on Rock. Core drilling
11.50|11.52) SPT6 | 5em | - L1 through rock adopted. Refer to next
Hhh | page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

21D

M/s. NTPC Limited
| CENGRS (I |:| BP
Rock Profile (BH-68) '
ISO/IEC 17025:2005 /& Location : Space for Future Provision Termination Depth : 30 m (RL 176.02 m) Boring Method :  Rotary Drilling
Certified Lab("h;ité’g UTM Coordinates : 752290 E, 2407626 N Ground Water Depth : 20.32 m Casing Depth:  12.0 m
Certificate No. TC-7134 Survey Coordinates : 2291S, 1647W Surface Elevation:  RL 206.02 m Boring Start : 22-Aug-18
Ground Water Level : RL 185.7 m Boring Finish: ~ 17-Oct-18
= c " Size of Hole: NX
0 = |8 |2 [Retumwat
_ B _ < 3 eturn Water 3 s |5
— 2 ® S P =y o) ~ c S
~ ) = £ ©
o — ° | % ROCK DESCRIPTION = g |2 |8 s| S| _| 8|2 A
2| - | E| ¢ | °] s a | & |£=|g S1E1El 8=z 32 |5
> E c z S | = = € [SE|= 1212121 218~129 o~
' = 5 o z o | © o e |8 °|= C 5 >l | 2| T |8C|€E0%|5
Z S o = © = Q S o x 0O |x > =) @ 5 ! o | = g 62 HER:
El 8| | 5 |5|&|E Bl 5 |3¢gl8.| 2| 8| 2 |s|&|8|s|52/2589
» | a | & o | o | S| a o e |[2Z|l@es| S S a |o|la|[ad]| = |@E|50E=sSE
Ref/[ 11.50 [ 11.50 | gprg ndVery weak to weak, grey GRANITE,
2cm 11.52 nldisintegrated to very intensely fractured,
12.00 nnnfhighly to completely weathered
RK-1 | 1-4 Hen 41 32
12.50 il - weak, very intensely fractured, highly
qunnl weathered, 11.0 to 16.0 m
13.00 | 13.00 e .
T o
13.50 s 3
RK-2 | 56 R 24 15 | 18 ©
14.00 o o)
T c ]
I:I:I:l: ; \Q (8
14.50 | 14.50 TRH = S S
! an} o
HENH — ~— '8
15.00 Hin =y S
RK-3 | 7-8 s 27 | 15 - 5
15.50 R a
A 3}
16.00 | 16.00 LG ~
I:I:I:l: m
16.50 .'I'.'.' - very weak, disintegrated, completely
RK-4 | 9-10 nnnnd weathered, 16.0 to 28.0 m 8 0 15
17.00 nhnn
Ref*/| 17.50 | 17.50 i
12cm 1762 5717 i
18.00 L A4 A 4

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

21D

M/s. NTPC Limited
| CENGRS (I 0 BP
Rock Profile (BH-68) '
ISO/IEC 17025:2005 /& Location : Space for Future Provision Termination Depth : 30 m (RL 176.02 m) Boring Method :  Rotary Drilling
Certified Lab{ﬁ‘é’g UTM Coordinates : 752290 E, 2407626 N Ground Water Depth : 20.32 m Casing Depth:  12.0m
Certificate No. TC-7134 Survey Coordinates : 2291S, 1647W Surface Elevation:  RL 206.02 m Boring Start : 22-Aug-18
Ground Water Level : RL 185.7 m Boring Finish: ~ 17-Oct-18
= c " Size of Hole: NX
0 =~ |2 | [(Retumwat
_ B R < | B 3 eturn Water 5 s |
= g | 2 E = |2 |o b= c |
3 5 | 3 s | 2|8 |5 > §15 | 2 |3
e . o | 3 ROCK DESCRIPTION = g |2 |& | S| | 8|2 2B
T . 13 o © 2 g,':) 9] =< |o L g S T - g 5
> E c z s | 3 i * [Sels TLI2121 2l 2(8~129 o~
: = 5 2 z o | © o c |8 °|= 8 >l & 2| < [SC|Ea]|5
z | = @ s | 5| 2| 8 < e |2 dalx 5 S [F| 5| 2| 5§ |=5|525|5 5
sl 8| 2|5 |5 |8]|¢E S| 5 (8¢g|s.| 2| 8| 2 |&5|&|5|5 (528580
» | a | & » | o | S| & o e |[2Z|l@e=s| S S a |o|la|[ad]| = |@E|50E=sSE
18.00 nnon Very weak, Brown GRANITE, disintegrated
WS-1 nhhcompletely weathered 0 0
18.50 :E:i:::i
Ref*/| 19.00 | 19.00 e
10cm 19.10] SFT8 N
19.50 Hn
RK-5 [11-12 I 9 0 - |277] - Jo16| - |-
20.00 HE -
nhL @
Ref*/| 20.50 | 20.50 i 3
11cm 2061 ST 19 nn T
21.00 H 2
WS2 i 0 o | 15] g &
21.50 R S 2 £
i 2 18 2
Ref*/| 22.00 | 22.00 S 5 | - S
13cm 2213 5P 110 n 3 5
22.50 Y o
WS3 L 0 0 5
23.00 nn N
i @
Ref*/| 23.50 | 23.50 i
11cm 2361 ]or 1 IR
24.00 AHEA
WS4 HhLG 0 0
24.50 HHKH v

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-68)

| CENGRS

ISO/IEC 17025:2005 /& Location : Space for Future Provision Termination Depth : 30 m (RL 176.02 m) Boring Method :  Rotary Drilling
Certified Lab("h;i‘é’g UTM Coordinates : 752290 E, 2407626 N Ground Water Depth : 20.32 m Casing Depth:  12.0m
Certificate No. TC-7134 Survey Coordinates : 2291S, 1647W Surface Elevation:  RL 206.02 m Boring Start : 22-Aug-18
Ground Water Level : RL 185.7 m Boring Finish: ~ 17-Oct-18
= c " Size of Hole: NX
0 >3 |3 Return Wat
_ 3 R 3 5 3 eturn Water < s |x
= 312 £ |2 o = 2 |5
3 5 | 3 s | 2|8 |5 > §15 | 2 |3
0 — o 5 ROCK DESCRIPTION ® g |2 |& s S| | 8|2 L v
= E S ° 2 = o |E< | L Ol o |3 - 2 “
N = = ; (] n T ~|® | o | < 7 G <
> S c z =) - u“ « S 2 |o 2 - 2 |18 |28 ~ o~
: = S o z > | B S € |8 °|= - ? >l & | 2| < [8<C|E a5
z < @ a < 2| 2 < e |2 gl 5 - 21512 5 |=§|526§|5§
|l 8| | &5 |5|%)|E Bl 5 |3¢gl8.| 2| 8| 2 |s|&|8|s|52/2589
» | o a » |l o | S| & a 2 |[2Z|e=s]| § S a |[c|lold| = |2E|50Z==
24.50 nnn{Very weak to weak, grey GRANITE,
::;' mdisintegrated to very intensely fractured,
Ref*/ [ 25.00 | 25.00 st highly to completely weathered
SPT12 Ly
9cm 25.09 T
25.50 nnnany - very weak, disintegrated, completely =
WS5 nhhty weathered, 16.0 t0 28.0 m 0 0 15 °
26.00 nnnn 2
i 2
Ref*/| 26.50 | 26.50 i 4
12cm 26.62 SPT13 : g o
27.00 | 3 < E
Ws6 | 0 0 @ = g
27.50 . 5 = 2
| r S
Ref*/ | 28.00 | 28.00 : -
8cm 28.08 SPT14 - weak, very intensely fractured, highly B
28.50 RK6 [13-17 X weathered, 28.0 to 30.0 m 69 33 > 271 - - - - 565
29.00 | 29.00 | 18
29.50 RK7 |18-22 | 54 36 244 - - | 037]52.00( 1152*
[ _ (300013000 __1__J1__ 5 3000 e mbooe¥odoe ol w2790 L o030 o %48 __.

Moutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-69)

ISO”E.C 17025:2005 /5722 Location : Switchyard Termination Depth: 35 m (RL 169.825 m) Boring Method : Shell & Auger
Certified Laboratory H
(NABL) UTM Coordinates : 752117 E, 2408014 N Ground Water Depth : 18.15 m Casing Depth : 16.0 m
Certificate No. TC-7134 ]
Survey Coordinates :  1921S, 1854W Surface Elevation : RL 204.825 m Boring Start : 26-Aug-18
Ground Water Level : RL 186.675 m Boring Finish : 22-Oct-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
E =
. |9 ol x & = E é
Z | © [} c > - = c
S s |> SOIL DESCRIPTION =1 R | =18 2 > o) © @ A o | =
z > |o e R ~| < 2 [z 2~ | 5o | © O 2|y co |Eeol®
© T (& 5 S| |l &|1= 7|12 |[sE| s E| e |lws|c8x |oac]B ¢ 8| 2
a > |9 3 c | R =] e |8 Q9|29 3 E | 9|2 €E|288 Eloo o
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
f | e | & | [8Z| & c|lo|d|G|lolS|lalaf|de|sde|s8 |6 |2|Sa2|GeJeiz|a
000l 050! Ds1 - . Hard brown clayey silt with traces of 5> 1 23|60l 15
1gravel (Cl)
1.00| 1.40| SPT1 102/ riirss, 2.50
25cm s
250255 DS2 ° ® Very dense gravel (GP) 4.00| 96 1 3 0
4.00(4.38| SPT2 2130;{' ’Hard brown clayey silt (Cl) 2 | 27| 45| 26 2.68
550|595 SPT3 | 43 | 43 - with traces of gravel, 4.0t0 8.5 m 49.8(18.9( 30.9
7.00| 7.30 | UDS1 1.89 1.68 12.2 Uuu|f 1,2,3 2.0 6.0
8.50| 8.79 | SPT4 1140;4 ’ : - with gravel, 8.5t0 10.0 m 10.001 7 [ 23| 51| 19
10.00{10.21| SPT5 égz Very dense sandy gravel (GP-SM) 29.4/18.0111.4
11.50|11.63| spTe |eF
13cm
13.00[13.14| SPT7 Ref’/ 78 14| 8 0
14cm
Ref*/
14.50|14.58| SPT8 | - 15.50 28.0| 16.3| 11.7
103/ Refusal met on Rock. Core drilling through rock
15.50({15.80[ SPT9 15cm adopted. Refer to next page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-69)

Location : Switchyard

Termination Depth :

35m (RL 169.825 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : 752117 E, 2408014 N Ground Water Depth : 18.15 m Casing Depth:  16.0m
Certificate No. TC-7134 Survey Coordinates : 1921S, 1854W Surface Elevation:  RL 204.83 m Boring Start : 26-Aug-18
Ground Water Level : RL 186.675 m Boring Finish:  22-Oct-18
- c = Size of Hole: NX
o P = = Return Water
- 8 = | £ 18 & £ 5 |z
= g | £ E|l 2|8 |o =g s |2
£ Q 3 < 0 8 = > ol = @
g _ ol g ROCK DESCRIPTION = 3 |2 |8 | S| | 8|2 o2
s| =| & g | 2|8 a | & |5%|g SISIE 8]z 38 |s
> c s z ZO 4 _ 5 9:_, S X |® 3 = 5 = g gN,\ng,\mN,\
ZI ~ > Q@ = (o)} o c (@) = o (72} .é‘ = = o | = "E [0 = = =
S o o © £ el = Q x 0O |x =1 -} [ [} a o | = g 2 =}
sl e || &8 |&|& S| 5 |3¢9(8.| 2 | 8| 2 |5|&|8|E|53258
» | A a d | 6| S| & a 2 |[2&|e=s]| S S a |[o|lolc| = |2E50Z==
103/ 15.50 | 15.50 [ g1 :i:i:::i:Weak to strong grey Granite,
15cm 15.80 drntvery intensely to moderately fractured,
16.00 HHIDE highly to moderately weathered
RK-1 | 1-6 HHIRN 21 0
16.50 niond - weak, very intensely fractured, highly
ninnd weathered, 15.5t0 21.5 m
17.00 | 17.00 HHRHE -
B @
17.50 e 3
RK-2 | 7-10 RN 41 | 28 T |284] - | - |037]| - | 586
18.00 U S
i c o
|:|:|:|:| = o Q.
18.50 | 18.50 = S E
g < S 5
19.00 B 5 5
RK-3 [11-15 SRR 2 | o |18 = §
19.50 RN o
NS 5
20.00 | 20.00 I ~
dinn «
20.50 I
RK-4 |16-19 RIS 26 | 12
21.00 e . .:.
21.50 | 21.50 R
vl - strong, moderately fractured,
22.00 Ui moderately weathered, 21.5 to 23.0m v v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-69)

Location : Switchyard

Termination Depth :

35m (RL 169.825 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : 752117 E, 2408014 N Ground Water Depth : 18.15 m Casing Depth :  16.0m
Certificate No. TC-7134 Survey Coordinates : 1921S, 1854W Surface Elevation:  RL 204.83 m Boring Start : 26-Aug-18
Ground Water Level : RL 186.675 m Boring Finish:  22-Oct-18
= < " Size of Hole: NX
mn — | = =
- g . g T z Return Water < % >
= s | & E|l 2|8 |2 = | S |8
< S| 3 g | ¢ (8 |3 z S |8 = |3
[} — o 5 ROCK DESCRIPTION © o} S S| = a |8 n =
© . 3 o © 2 &4 o} =< (g L2 < 3 3 | o > 5
> | E c z s | 3 - r |SS|8 s |22 2] 2|8 ~|28 a0~
\ = S5 o Z S s) = a°ls 2 g o = < [ S<C|e 8« 2
P4 c 4 =% - 2 o = o} a 5 ) = = 7 o Els o E|S E
- R T - I - S| S |8gl8.| 2| 8| 2 |5|&|5|8|5385383
» | a | & s || S| & o g [2Z[@=s]| S S D [8|la|&| = |e=258&=s<=
22.00 :::: Weak to strong grey Granite,
RK-5 |20-24 ninafvery intensely to moderately fractured, 47 39 35 281 - [0.70 - -
22.50 vininlhighly to moderately weathered
b -l -l - - - | 40
23.00 | 23.00 nhnnl - strong, moderately fractured,
suil moderately weathered, 21.5 to 23.0m
23.50 RK6 |25-33 HHH 60 | 10
qanl - weak, very intensely fractured, highly
24.00 | 24.00 nannd weathered, 23.0 to 34.0 m -
i 5
24.50 RK7 |34-42 qann 61 12 B
Hun T
25.00 | 25.00 RE a%:’
) = s
25.50 aann = N £
RK8 |43-48 B 29 | o [18| @ |3 s | - | - | - |o25| - -
IIIIIIIII : E
'|'|:|:|: @©
26.50 | 26.50 NI a
dan —
G ®)
27.00 ity ~
RK9 |[49-52 I 27 13 @
27.50 i
28.00 | 28.00 it J
28.50 R v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS
Rock Profile (BH-69)
ISO/IEC 17025:2005 & o < Location : Switchyard Termination Depth : 35 m (RL 169.825 m) Boring Method :  Rotary Dirilling
Certified Lab{ﬁ‘é’g UTM Coordinates : 752117 E, 2408014 N Ground Water Depth : 18.15 m Casing Depth:  16.0m
Certificate No. TC-7134 Survey Coordinates : 1921S, 1854W Surface Elevation:  RL 204.83 m Boring Start : 26-Aug-18
Ground Water Level : RL 186.675 m Boring Finish:  22-Oct-18

- S = Size of Hole: NX
—~ — | = S
_ 2 _ S 5 3 Return Water & % >
3 g | £ E > |2 |2 = | . e |z
s S| ® g ¢ 18 |3 Zz 213 & |3
o _ ol g ROCK DESCRIPTION = 3 |2 |8 | S| _| 8|8 o 8
s| =| & g | 2|8 a | & |5%|g Sielel gl [32 |5
> £ c = o} _l _ 5 9:_, S X |® B - % = g S ~c3 o~
> = ) ) z o | © c |0 °.|= = @ 22| = T |a%€lEael2%
< o =3 © £ e = Q x 0O | x = -} 7] o a 0] = 5|le & G|l3 6
rl e | = | § |5 |85 S| s (8¢ls.| 8 | 8| 2 |5|8|8|=5|s52/28389
& Q a o v | ol & =} e |eZlzs| O S @ |o|lo|a | = |aZ[S0FSE
28.50 :::: Weak to strong grey Granite,
RK10 | 53-58 winnfvery intensely to moderately fractured, 28 0
29.00 :E:E::::: highly to moderately weathered
29.50 | 29.50 '.i.iii - weak, very intensely fractured, highly
qunnl weathered, 23.0 to 34.0 m
30.00 I
RK11 |59-63 R 31 0
30.50 e o
i 3
31.00 | 31.00 qonn 18 | ~ ©
nn 3 )
31.50 AHEIH & R e
RK12 |64-68 T 34 0 = 3 £
32.00 qann o> - o
HHH - 5
32.50 | 32.50 i g
T a
33.00 i 3
RK13 [69-73 MY 65 0 Q
33.50 ',i,iii R
34.00 | 34.00 i
Al - strong, moderately fractured,
34.50 RK14 | 74-75 ¢arrl moderately weathered, 34.0 to 35.0m 57 42 | 35
35.00 | 35.00 b 35.00 v v
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-75)

ISO”E.C 17025:2005 /82ZL2 Location : Switchyard Termination Depth: 25 m (RL 179.987 m) Boring Method : Shell & Auger
Certified Laboratory H
(NABL) UTM Coordinates : 752091 E, 2407936 N Ground Water Depth : 21.01 m Casing Depth : 15.0 m
Certificate No. TC-7134 ]
Survey Coordinates :  2027S, 1915W Surface Elevation : RL 204.987 m Boring Start : 27-Nov-18
Ground Water Level : RL 183.977 m Boring Finish : 29-Nov-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
E =
o - < > © )
Z |3 & 3 g |5 £ |2
3 - = SOIL DESCRIPTION 5 —~ |B 2 > o) © k7] o | =
o (0] N — — =) c = (&) ) - - c =
b S |o g L | = ~| 2| X |z Qo | B o - | o8 c s _|megl @
0 S |3 e I Il B BN I Bl Bl Py o £E| s E| 2 O | |E£Ecsa |22 c o 2
- R 2 c | ® 2=l ele |8 | 28| 5 S | o |3 €E|298 Elg &2 @
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
o = I i s ) clol|B|alolS|laladas|(fde|=2|a 2|88 2SEJFigL
0.00( 0.50| DSs1 Hard brown sandy silt, low plastic (CL)
1.00|1.45( SPT1 | 46 | 72 1.00
Very dense brown clayey garvel,
2.5012.80| DS2 ymedium plastic (GC)
4.00]|4.45| SPT2 | 62 | 62 & 26 | 39 35
5.50(5.95| SPT3 | 70 | 70 /{.\
7.00(7.45( SPT4 | 75 | 75 /\’?
8.50(8.95| SPT5 | 58 | 58 /\’?
10.00{10.45| SPT6 | 65 | 65 /\’? 46.9(22.7| 24.2
11.50{11.95| SPT7 | 83 | 83 /\’/('\
13.00{13.45| SPT8 | 93 | 93 \’/ 14.50
Ref*/ i'i'i1i1i[Refusal met on Rock. Core drilling
14.50)14.59| SPT9 gem| L through rock adopted. Refer to next
Lhhh|page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-75)

Location : Switchyard

Termination Depth :

25m (RL 179.987 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : 752091 E, 2407936 N Ground Water Depth : 21.01 m Casing Depth:  15.0m
Certificate No. TC-7134 Survey Coordinates : 2027S, 1915W Surface Elevation :  RL 204.987 m Boring Start : 27-Nov-18
Ground Water Level : RL 183.977 m Boring Finish:  29-Nov-18
- c = Size of Hole: NX
mn |2 = Return Water
- 8 = | £ 18 & £ 5 |z
= g | £ E|l 2|8 |o =g s |2
3 s |3 s | €8 |3 2 g2l1e | 3 |8
Q - o 5 ROCK DESCRIPTION © 3 > | s S| | &2 n w
s| | E|s|%]|5 5 | & |23 S|5|E83 35 |®
> c p z o] S it o R E ° 2| 0 S| 2|8 8% |9
=z | = > 2 | 2| o ° |G |= . @ |22 T|3C|EgE2C
£ & e | 5 | £ £ g |Xdglx 5 > |G| 5 8| s|=25|625|35
| 8| 2| 5|58 S| 5 (595 | 2| 8| 2 |g|&|s5|5|5285383
» | A a » | o | S a 2 |[2&|e=s]| S S a |[o|lolc| = |2E50Z==
Ref*/ | 14.50 | 14.50 SPT10 Very weak to weak, grey GRANITE,
9cm 14.59 disintegrated to very intensely fractured,
15.00 highly to completely weathered
RK1 | 1-4 13 0
15.50 - very weak, disintegrated, completely
weathered, 14.5t0 17.5 m
Ref*/] 16.00 | 16.00 15
6cm 16.06 SPT1 e}
16.50 3
RK2 | 5-8 15 0 ©
17.00 S
S o
< Q.
Ref*/| 17.50 | 17.50 o S £
5cm 17.55 |51 112 @ = °
18.00 - weak, very intensely fractured, highly E) <)
RK3 | 9-12 weathered, 17.5 to 25.0 m 21 0 3 £
18.50 a
3
19.00 | 19.00 ~
18 ®
19.50
RK4 [13-16 28 0
20.00
20.50 [ 20.50
21.00 v v \ 4

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Rock Profile (BH-75)

ISO/IEC 17025:2005 g»ww% Location : Switchyard Termination Depth: 25 m (RL 179.987 m) Boring Method : Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752091 E, 2407936 N Ground Water Depth : 21.01 m Casing Depth:  15.0m
Certificate No. TC-7134 Survey Coordinates : 2027S, 1915W Surface Elevation :  RL 204.987 m Boring Start : 27-Nov-18
Ground Water Level : RL 183.977 m Boring Finish:  29-Nov-18
- c = Size of Hole: NX
mn — |2 = Return Water
- 8 = | £ 18 & £ 5 |z
= g | & El |3 |o = s |2
£ s |3 < s |8 |5 > S |3 = |B
5 _ | % ROCK DESCRIPTION ® g | |2 S| 5| | 8|2 CA iy
8 — £ S ° g % @ =< @ % o S [ B g 5
21 Els| 2|22 5 | £ |5%|8 R = B I - - SN - P
> = S ) Z o | © © c |8 °.|= C ) 2 &1 = < [9< € 9|5
< x s | 5| | < < 8 |xalx 5 > |G| 5 8| 5|=25|625|35
i I R R - I S| 5 |3¢9(8.| 2 | 8| 2 |5|&|8|E|52258
» | o a ® w» | O | & a e |[exles]| 8 S D |olo|la]| =] E50&sSE
21.00 D Weak, grey GRANITE, very intensely frac T T
RK5 |17-22 fractured, highly weathered, 28 0
21.50 5 27| 27 0.3 [ 212.0| 4661*
©
22.00 | 22.00 < g
C
e ()
22.50 Q 2 g
RK6 |[23-26 21 0 18 5 S £
23.00 3 - >
5
23.50 | 23.50 £
S
24.00 =
RK7 |27-32 20 | o 2
24.50 ™ 25| - - 1.1 | 112.0] 2463*
| _ _|25.0002500f_ _ _ | __d_ o o ____ 2500 __ _|___L__L ___,L____l_______________________
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-77)

ISO”E.C 17025:2000: 754 Location : Transformer yard Termination Depth: 25 m (RL 179.287 m) Boring Method : Shell & Auger
Certified Laboratory H
(NABL) UTM Coordinates : 752331 E, 2407939 N Ground Water Depth : 20.50 m Casing Depth : 12.5m
Certificate No. TC-7134 .
Survey Coordinates :  2004S, 1773W Surface Elevation : RL 204.287 m Boring Start : 29-Nov-18
Ground Water Level : RL 183.787 m Boring Finish : 04-Dec-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
- C:';5 o] X o = E é
Z |3 < ) < > = c
3 s > SOIL DESCRIPTION =1 —~ |8 2 > o) © k7] o |8 =
] ) %) - - s | £ ~| 2 ~1 O o 3 - c =
z | 2|3 e |8 sl 2|z | 25| 27 O lr|lo8 |s= J-=9 ¢
0 S |3 e I Il B I IR B = o £E| s E| 2 O | |E£Ecsa |22 c o 2
ot > |9 3 c | ® X~ | & |8 09| 20| 3 b= S |lE€E2 |28 Elg o0
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
= © — = — = = o L L o0 <) o Rt - = Rt
ct (el & | |82 & o |68 |lGlo|lS|laladlds|sde|s2| 6 [2|SaZ|8edeiz|n
0.00( 0.50| DSs1 Hard brown sandy silt, low plastic (CL)
1.00| 1.45| SPT1 | 53 | 83
250|295 SPT2 | 69 | 87 4.00
~“IHard brown clayey silt with gravel, uc 13

4.00|4.45| sPT3 | 62 | 62 | medium plastc (Cl)

550]|5.95| SPT4 | 66
7.00|7.45( SPT5 | 71

8.50|8.95| SPT6 | 92
10.00[10.45| SPT7 | 97
11.50[11.90 SPT8 | 122

11.60/12.00f DS2 12.00

Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS
Rock Profile (BH-77)
ISO/IEC 17025:2005 g»ww% Location : Transformer yard Termination Depth: 25 m (RL 179.287 m) Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752331 E, 2407939 N Ground Water Depth : 20.50 m Casing Depth :  12.5m
Certificate No. TC-7134 Survey Coordinates : 2004S, 1773W Surface Elevation :  RL 204.287 m Boring Start : 29-Nov-18
Ground Water Level : RL 183.787 m Boring Finish: ~ 04-Dec-18

- S = Size of Hole: NX
— — | = S
_ B _ < 5 3 Return Water < %’ -
- n ~ (o)) K =
= g | ¢ El =18 | = | 2 |3
< 3| @ g e 18 |5 z 2|3 s |8
e _ o | g ROCK DESCRIPTION ® g |2 |& | 5| | 8|8 N
s|=| E|ls| 9] s a | & |5%|3 Slal2l8ls |32 |s
1 Els|3|2|2]s 5 | £ |8%|8 312l z|2|8<|€d]ee
= o ] = - . = = = - |4 = =2
clsElE|e|E|g|: £ 813513 | 2| 2| 3 |2|%|8|&|eglsegzs
E — o = N 1] hast © _ = ~. S ~
s | 8| 58 [8]|8]|8]|a a o |[@Zl@=| 8 S s |8]|a|8|=|22858822
12.00 | 12.00 i:i:i:i: Weak, grey GRANITE, very intensely frac
il fractured, highly weathered,
12.50 I
RK1 [ 1-5 HEH 21 0
13.00 R
IIII'III
Illlill
13.50 | 13.50 e -
HE &
14.00 ! 3
RK2 | 6-11 i 23 0 ©
14.50 e )
i 5 ¢
15.00 | 15.00 i S = £
! @ e ©
15.50 i = 5
RK3 | 12-18 i 28 | o |18 = §
16.00 N =)
i =
16.50 | 16.50 e 3
'::: ™
17.00 nh
RK4 [19-27 i % | o
17.50 hh
18.00 | 18.00 it
18.50 HH \ 4 v A4
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Certified Laboratory
(NABL)
Certificate No. TC-7134

Rock Profile (BH-77)

Termination Depth :

Location : Transformer yard

UTM Coordinates : 752331 E, 2407939 N

Survey Coordinates : 2004S, 1773W

25m (RL 179.287 m)

Ground Water Depth : 20.50 m

Surface Elevation :

RL 204.287 m

Ground Water Level : RL 183.787 m

| CENGRS

Boring Method :  Rotary Drilling
Casing Depth: 125 m
Boring Start : 29-Nov-18
Boring Finish :  04-Dec-18

Size of Hole: NX

< |§ |z
_ g _ 3 '}E E Return Water = % >
z |2 El 1% |2 slx | 5 |8
3 5|3 s | 2|8 |5 z sl | 8 |&
g _ ol g ROCK DESCRIPTION T g |2 |8 s| S| | 8|28 o g
s| -~ | El g ]| 9] 2 & o |£< g SISl 8] (32 |s
S| el 12|38 = | £ |SF|8 I3]0 2888
= = = o | z o | B ° e |&°|= < 2 |2l & | 2| LT|3C|Egel=2¢
< o =3 © £ o = Q x 0O | x = -} 7] o a 0] = 5|le & G|l3 6
|l S| | 5|8 |8&|E S| s (398 | S| 8| 2 |5|&|5|5|5225983
» | o 8 |loa |l s | S| o a e |[exles| 8 S D ool =|2250ZsE
18.50 noafWeak, grey GRANITE, very intensely frac
RK5 |28-37 wwalfractured, highly weathered, 27 0
19.00 :
19.50 | 19.50 :
20.00 E
RK6 |38-48 ! 31 0
20.50 ; .
' m
21.00 | 21.00 3
©
21.50 ag)’
RK7 [49-60 33 0 18 § s
22.00 g < E
< S 2
22.50 | 22.50 5 - <)
3 g
23.00 a
RK8 |61-75 3 | 0 5
23.50 N
(32]
24.00 | 24.00
24.50 RK9 | 76-83 41 0 l
25.00 | 25.00 25.00 v v

MQutside NABL scope.
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* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

21D

M/s. NTPC Limited
| CENGRS (I |:| BP
Soil Profile (BH-78)
ISO”E.C1?025:2005 o Location : CPU Regeneration Termination Depth: 25 m (RL 178.687 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752277 E, 2408064 N Ground Water Depth : 21.06 m Casing Depth : 8.0m
Certificate No. TC-7134 )
Survey Coordinates :  1874S, 1742W Surface Elevation : RL 203.687 m Boring Start : 30-Nov-18
Ground Water Level : RL 182.627 m Boring Finish : 02-Dec-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
s |5 s x 8 = e §
Z |® © () c > - = c
S s |> SOIL DESCRIPTION s | | =18 2 > 9] o @ N o |8 =
z | 3 |o el BN ~| |l 8|z 2| g | © O |2 |y co |Eeo T
o S [& |3 S| ||| 35IF |e5| 56| ¢ e |s|ESa o5 o8| 2
2 | = |8 3 c | @ |||l e|le |8 | 28| 3 £ | S|€3E|28 Eleg50@
£ £ |z | |E Sls|2|C|zl5|8|aol=2|22|2|8|a|E8325Y55g ¢
() = )] i = L ol S O o o O = O = e
t | 2| & L:S'z/c?:‘ o |68 |lGlo|lS|laladlds|sde|s2| 6 [2|SaZ|8edeiz|n
0.00 | 0.50| Ds1 / Hard brown silty clay with gravel, high
/ plastic (CH)
1.00| 1.45| SPT1 | 43 | 43 % 7 11|31 51
250|2.80| DSs2 %
4.00(4.35| SPT2 102/ / 59.0( 25.3( 33.8
20cm /
5.00 | 5.12 | sp3 | R /
12cm /
5.00 | 5.12 | sp3 | R /
12cm /
5.00| 5.50| DS3 / 5.50
77z
i'i111111| Refusal met on Rock. Core drilling
i'1'1111i|through rock adopted. Refer to next
i:i:i"'i page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-78)

Location : CPU Regeneration

Termination Depth :

25m (RL 178.687 m)

| CENGRS (I

Boring Method :

Rotary Drilling

2T
Y

Certified Lab("h;ité’g UTM Coordinates : 752277 E, 2408064 N Ground Water Depth : 21.06 m Casing Depth:  8.0m
Certificate No. TC-7134 Survey Coordinates : 1874S, 1742W Surface Elevation :  RL 203.687 m Boring Start : 30-Nov-18
Ground Water Level : RL 182.627 m Boring Finish:  02-Dec-18
- c = Size of Hole: NX
n |2 = Return Water
- [ . 2|8 |z < 5 |2
= g | & E|l 2|8 |o = | « s |2
< s | 3 < s |2 |£ > S |3 = |B
@ _ o S ROCK DESCRIPTION 5 I S s 3S| | 8|2 N by
s| - | E|sg]| % |z 3 | & £ |2 s|&812|8le (382 |5
> c p b o S o x SS|8 9 1 0 S|l 28 ~1288 (o~
= = S 2 z o ° c g °.|= < » > &8 = < | S |lE |35
< 4 a | 5 | £ < g |xalx 5 > |35 | 8| 5|=5|652e5|35
sl 8| E| & 5|8 5| 51398 2| 8| 2 |s|&|8|E|52258®
» | A a|la | & | S a e [eZ|l@s]| S S B |olo|la|l =250
5.50 | 5.50 Weak, grey GRANITE, very intensely frac
fractured, highly weathered,
6.00
RK1 1-6 21 0
6.50
7.00 | 7.00 o
=
7.50 3
RK2 | 7-12 24 0 ©
8.00 g
S g
8.50 | 8.50 s |8 E
< 2 o
9.00 5 5
RK3 | 13-18 27 o | 18| 3 =
9.50 a
3}
10.00 | 10.00 ~
(32]
10.50
RK4 | 19-25 23 0
11.00
11.50 | 11.50
12.00 \ 4 \ 4 v

MQutside NABL scope.
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* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-78)

Location : CPU Regeneration

Termination Depth :

25m (RL 178.687 m)

| CENGRS (I

Boring Method :

Rotary Drilling

2T
Y

Certified Lab("h;ité’g UTM Coordinates : 752277 E, 2408064 N Ground Water Depth : 21.06 m Casing Depth:  8.0m
Certificate No. TC-7134 Survey Coordinates : 1874S, 1742W Surface Elevation :  RL 203.687 m Boring Start : 30-Nov-18
Ground Water Level : RL 182.627 m Boring Finish:  02-Dec-18
- c = Size of Hole: NX
n — |2 = Return Water
= I — X g x 3 s |2
S * < s =
= 6 | < El 218 |2 s | x 5 |2
£ ] 3 < s |2 |£ > S | = |B
9 . o 5 ROCK DESCRIPTION © 3 - & 5| = | & |2 0 i
= (S o o = & Q [ET |o L o S g |5 - 2 u“
= = Z : 8 14 T @ o 20| < & Qp °
> = c =} 4 vid = S R|® b - g 218 2P ~o~
> = ] 9 Z o © c & °.|= C ) 2l el 2| T |8C[E ][5
£ X s | 5 £ £ 9 |Xalx 5 > |35 %8| &8 |=5|525[35
sl 8| E| & 5|8 5| 51398 2| 8| 2 |s|&|8|E|52258®
» | o 8 |lal|l & | S a o [ex|l@s]| S S B |olo|la|l =250
12.00 RK5 | 26-33 JWeak, grey GRANITE, very intensely frac 25 0
fractured, highly weathered,
12.50
13.00 | 13.00
13.50
RK6 | 34-43 28 0
14.00 -
=
14.50 | 14.50 3
g
15.00 g
RK7 | 44-49 30 0 18 S s
15.50 9] o E
2|8 |t
16.00 | 16.00 5 - S
= €
@
16.50 a
RK8 | 50-59 35 0 5
17.00 o
o
17.50 | 17.50
18.00
RK9 | 60-71 32 0
18.50 A4 \ 4 \ 4
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-78)

Location : CPU Regeneration

Termination Depth :

25m (RL 178.687 m)

| CENGRS (I

Boring Method :

Rotary Drilling

2T
Wil

Certified Lab("h;ité’g UTM Coordinates : 752277 E, 2408064 N Ground Water Depth : 21.06 m Casing Depth:  8.0m
Certificate No. TC-7134 Survey Coordinates : 1874S, 1742W Surface Elevation :  RL 203.687 m Boring Start : 30-Nov-18
Ground Water Level : RL 182.627 m Boring Finish:  02-Dec-18
- c = Size of Hole: NX
m P = = Return Water
- [ . 2|8 |z < 5 |2
= g | S E| (2 |p = | s |
£ Q 3 m' o 8 = > S | = @
@ . o S ROCK DESCRIPTION 5 g |2 |8 s S| | 8|2 VI
T 1S o o = = o) =T |o o © 3 S |5 o > u
K —_ S 2 . 3 2 I T —~|® R 2] O < | 8 1% Qn °
S c S - S - =S ] @ g o > < |oc|E a2
= - S 2 z o ° c |O %= - @ 2| & | =2 J°g|E 2°g| 2 ¢
£ @ s | ® £ £ g |x0ol|x 3 S5 |a2| o 8| &8 |es|lggsl3s
| 5| 2| & 3 |3 s | 5(82ls.| 2| 8| 2 |s|&|8|=|52289 80
%) = a [ %) O = o | Zlxs| O S @ ol | a | 2 [adE|50 S
18.50 JWeak, grey GRANITE, very intensely frac
fractured, highly weathered,
19.00 [ 19.00
19.50
RK10| 72-81 34 0
20.00
20.50 | 20.50 o
8
21.00 c T
RK11| 82-95 39 15 18 2 S
21.50 = 2 o
o Q.
£ =) E
22.00 | 22.00 2 A °
- c
[e]
22.50 E
RK12]96-102 46 19 a
23.00 —
(&)
23.50 | 23.50 &
24.00
RK13]103-113 52 25 20
24.50
25.00 | 25.00 25.00 v \ 4 \ 4

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-79)

ISO/IEC 17025:2005 /% . _— i ;
Location : Transformer yard Termination Depth: 20 m (RL 183.687 m : Shell & Auger
Gertified Laboratory ocation y inati p ( ) Boring Method g
(NABL) UTM Coordinates : 752335 E, 2408008 N Ground Water Depth : Not met Casing Depth : 48m
Certificate No. TC-7134 .
Survey Coordinates :  1922S, 1675W Surface Elevation : RL 203.687 m Boring Start : 02-Dec-18
Boring Finish : 04-Dec-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
- |2 s x g = e é
zZ © © (0] c > - = c
S s |> SOIL DESCRIPTION s | | =18 2 > 9] o 7] N o (2 =
z | 2|3 21g|s SIS s | es|zgo| S O lE |28 sz =32
o g |5 5 ol === = s E| s E|Q o |« |E€8c |cac]s = 8| 2
ol >3 3 < o) X~ £ |8 o9 |88 |3 = S |lc 3z Ela Q8 Elg SO P
5 5 |3 |5.| ¢ Sle|E|=|28|3|%|8z]<E|8|8c| 8 |8|583l5eg2Cy s
t|e| & | |8z & c|lo|d|G|lolS|lalaf|de|sde|s8 |6 |2|Sa2|GeJeiz|a
000! 050| Ds1 ~~+~1Hard brown clayey silt with gravel, high

“Iplastic (CI)
1.00|1.45| sPT1 | 63 | 63 |7

Ao
A5 A

250|295 SPT2 | 73 | 73

3.50| 3.85| SPT3 102/ 4.50
20cm
Ref*/ Refusal met on Rock. Core drilling

4.50|4.59 | SPT4 through rock adopted. Refer to next

9cm i
I page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Certified Laboratory
(NABL)
Certificate No. TC-7134

Rock Profile (BH-79)

Termination Depth :

Location : Transformer yard
UTM Coordinates : 752335 E, 2408008 N
Survey Coordinates : 1922S, 1675W

20 m (RL 183.687 m)

Ground Water Depth : Not met

Surface Elevation :

RL 203.687 m

| CENGRS

Boring Method :  Rotary Drilling
Casing Depth: 4.8 m

Boring Start : 02-Dec-18
Boring Finish :  04-Dec-18

Project No. 218093_Vol-lI

= < " Size of Hole: NX
— — | = S
- i % . g % z Return Water < % >
’Z?- o - E > k%) 2 = x & 2
< Q 3 < o 8 = > S |l i @
o _ ° | g ROCK DESCRIPTION ® g |2 |& | S| | 8|8 Y
© — £ S ° 2 & o [=E= |o L Ol s 2 |5 -2 w5
> | E c | 2| g | S e r |SS|8 321212l 2|8~129 o~
z = 3 9 Z o | B © t |g°.|= e 7 2l el &2 T |8SC|E g5
< x [} = k= o) < @ T ols 5 -] 5 5 @ 5 |= E|S52 E|5 &€
e8| | 5|5|8&|& S| 5 |3¢9(8.| 2 | 8| 2 |5|&|8|E|52258
» | A 5 | & | & |C| & a 2 |[2&|es]| S S a |[o|lolc| = |2E50Z==
Ref7[ 4.50 [ 4.50 [opry i:i::::: Weak, grey GRANITE, very intensely frac
9cm 4.59 N fractured, highly weathered,
5.00 HHS
RK1 [ 1-5 HEH 22 0
5.50 i
IIII'III
Illlill
6.00 | 6.00 e -
HE &
6.50 ot 3
RK2 | 6-11 i 24 0 ©
7.00 i g
nh S g
W o o
7.50 | 7.50 i o S £
it b e o
8.00 e £ <
RK3 | 12-16 i 28 | o |18 = §
8.50 ik a
i =
9.00 | 9.00 e 3
b ™
9.50 nh
RK4 |17-22 i 32 | o
10.00 hh
10.50 | 10.50 it
11.00 HH \ 4 \ 4 v
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Certified Laboratory
(NABL)
Certificate No. TC-7134

Rock Profile (BH-79)

Termination Depth :

Location : Transformer yard

UTM Coordinates : 752335 E, 2408008 N

Survey Coordinates : 1922S, 1675W

20 m (RL 183.687 m)

Ground Water Depth : Not met

Surface Elevation :

RL 203.687 m

| CENGRS

Boring Method :  Rotary Drilling
Casing Depth: 4.8 m

Boring Start : 02-Dec-18
Boring Finish :  04-Dec-18

Size of Hole: NX

S 5 o
_ g _ Q *g E Return Water = s |s
= g e £ > % 2 =t x o 2
Z o 3 o o 8 = > .0 [0} s o
e _ ol g ROCK DESCRIPTION T 3 |2 |8 s|S| | 8|2 o g
s| -~ | El g ]| 9] 2 & o |£< g SISl 8]z (32 |s
Sl |l 12| 3 2 r |S3|8 BLI21C1 32 18~1E8E% 0
z | £ S | 21 2| o3 ° € |&°|= o 2 |2l 2|2 T |3C|E8g3S
S o [=* © £ Qo S Q x 0O |x 2 2 3| © 3 s | & g g2 g 3 g
Rl 8| = | 5| 5|2|E& S| 5 (89|18 | 2| 8| 2 |s5|&|5|=5|5m2588®
» | A a |l S |l ]S a 2 |[2&|es]| S S @ |[o|lolc| = |2E50Z==
11.00 noafWeak, grey GRANITE, very intensely frac
RK5 [23-28 il fractured, highly weathered, 35 0
11.50 .
12.00 | 12.00 :
12.50 E
RK6 |29-34 : 28 0
13.00 ' -
‘ o
13.50 | 13.50 3
B
14.00 g
RK7 |35-39 26 0 18 § oy
14.50 e * E
= 15 |3
15.00 | 15.00 5 - e}
3 &
15.50 a
RK8 |40-46 31 | 15 5
16.00 N
(a2}
16.50 | 16.50
17.00
RK9 [47-52 35 19
17.50 v \ 4

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Certified Laboratory
(NABL)
Certificate No. TC-7134

Rock Profile (BH-79)

Termination Depth :

Location : Transformer yard
UTM Coordinates : 752335 E, 2408008 N
Survey Coordinates : 1922S, 1675W

20 m (RL 183.687 m)

Ground Water Depth : Not met

Surface Elevation :

RL 203.687 m

| CENGRS

Boring Method :  Rotary Drilling
Casing Depth: 4.8 m

Boring Start : 02-Dec-18
Boring Finish :  04-Dec-18

~ c = Size of Hole: NX
=) <]
> — = =
R o < = = Return Water = < -
= Ba) —_ o [ = S~ [e)) =
pd 5 ~ £ 5 | 3 O
< Q B « Q 8 = = 2|8 b 3
o . &_3 5 ROCK DESCRIPTION o 2 > o S| s g |8 n w
=) = S 5 2 = 8 |£S |a L LA ey 2 |s - 2 “
g — - zZ o o (] I © =@ - =) 0] D 2 8 3= re)
— “— o > (] =
' é % [0) Z _O") 6] ‘6 = 8 =N g % > o Pan <€ 9 & ..E g & g &
z < & s | = 2| 3 < @ a 5 ) 215 | @ 5 |- E[S2 E|S €
= © = = Is) x x » [72] (] o ] o|Q O O
|l 3| = ElS|3g|¢ 5 ¢ |5a|8 5 2 2 | 5|18l 8|3|53SE38 s
o [a) a n n | O| o a o | Xlxs o S @D Ol |lal] 2 |adZ50ZsSx
17.50 nd il Weak, grey GRANITE, very intensely frac 4 +
fractured, highly weathered,
18.00 | 18.00 c o
s £3
18.50 RK10(53-59 42 27 s 2 S %
20 | = 3 25
19.00 | 19.00 o | T |55
19.50 RK11]60-68 44 26 o
| _ _120.00]20.00(__ _|___l__ 20.00 ____________l___ _ _i_______________________
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-81)

ISO”E.C 17025:2005: 2% Location : Transformer yard Termination Depth: 16 m (RL 186.887 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752338 E, 2407956 N Ground Water Depth : Not met Casing Depth : 10.0 m
Certificate No. TC-7134 ]
Survey Coordinates :  1946S, 1617W Surface Elevation : RL 202.887 m Boring Start : 25-Oct-18
Boring Finish : 30-Oct-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
s |5 s x 8 = e é
zZ © © (0] c > - = c
S s |> SOIL DESCRIPTION s | | =18 2 > 9] o @ N o |8 =
z > |o e R ~| < 2 [z 2| g | © O 2|y c o |SEegl®
0 S |3 e I Il B BN I Bl Bl Py o E|l s E| 2 O | |E£Ecsa |22 c o 2
ot > |9 3 c | ® X~ | & |8 09| 20| 3 b= S |lE€E2 |28 Elg o0
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
L | 2| & | 82| & c|lo|d|a|lo|S|lalagde|sd8|=2| o |~|SaZ|CEIIEis|
0.001 050! Ds1 3 || |Dense brown silty coarse sand with 320 53] 15| o
gravel (SM)
1.00( 1.45| SPT1 | 32 | 50 250146521 0O
2.50(2.80| UDS1 Hard brown silty clay, high plastic (CH) 1.81 1.61 12.1
4.00(4.45| SPT2 | 37 | 37 0 9 [ 63| 28 2.68
5.50| 5.80 | UDS2 1.85 1.63 13.7 Uuu|f 1,2,3 22 5.1
7.00|7.45| SPT3 | 44 | 44 62.8| 27.0| 35.8
8.50 | 8.80 | UDS3 9.50 1.88 1.70 10.8
102/ :i:i:i:i: Refusal met on Rock. Core drilling
95019681 SPT4 | 30| - ''1'111through rock adopted. Refer to next
i page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : Transformer yard

Rock Profile (BH-81)

Termination Depth :

16 m (RL 186.887 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Laboratory UTM Coordinates : 752338 E, 2407956 N Ground Water Depth : Not met Casing Depth :  10.0 m
(NABL) guLep
Certificate No. TC-7134 Survey Coordinates : 1946S, 1617W Surface Elevation:  RL 202.89 m Boring Start : 25-Oct-18
Boring Finish: ~ 30-Oct-18
= c " Size of Hole: NX
) P = = Return Water
S N ~ | 8|2 |z S % |2
= g | £ El |3 |o =g s |2
=3 Q 3 o o 8 =] > Ke) ) s @
0 _ o 5 ROCK DESCRIPTION 5 g | |2 sl S | & |2 L
s| =| & g | 2|8 a | & |5%|g Sielel gl [32 |5
> = s z S S ® x |8 3|2 = 2o (|38 (28 |O
; = 3 2 Z |l o| 3o ° t [&°]|= e s 2| & 2| T|3C|Eagg]2S
Z = o = © £ Q S 8 x 0O |x 3 ) 3| © 2 & |2 5|62 5[5 5§
sl 8| | & |8|&|E S| 5 (89|5-| 2| 8| 2 |&8|&|s|E|s522582
» | A a ® w» | O | & a 2 |[2&|e=s]| S S a |[o|lolc| = |2E50Z==
10271 9.50 | 9.50 [ gpy :E:E:E:E:Weak to strong grey Granite,
3cm 9.68 drntvery intensely to moderately fractured,
10.00 minnyfhighly to moderately weathered
RK1 | 1-9 HHIRN 39 0 18
10.50 niond - weak, very intensely fractured, highly
ninnd weathered, 9.5t0 1.0 m
11.00 | 11.00 HHRHE -
nunnl - strong, moderately fractured, @
11.50 annad  moderately weathered, 11.0 to 16m 3
RK2 [10-21 RN 98 | 53 T |277|287|003|051| - | 942
12.00 U S
HHHNS c o
|'|'|:|'| ; E o
12.50 | 12.50 i = = E
IIIIIIIII m © -—
Y = o T
13.00 R S S
RK3 [22-34 SRR 100 | 68 | 40 | 3 £
13.50 HHE =)
I:I:I:I:I (|-_)
14.00 | 14.00 DT N
Ny ™
14.50 RK4 |35-43 5;5;5;5;5 94 50
15.00 | 15.00 A
15.50 RK5 |44-48 :E: : :E: 95 77 2.7912.89(0.04| 0.29 - 751
16.00 | 16.00 RHHAY 16.00 v v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-82)

ISO/IEC 17025:2005 /52 ' o _ ;
\ Location : Transformer yard Termination Depth:  17.5m (RL 186.487 m : Shell & Auger
Certified Laboratory ) ocation y P ( )  Boring Method 9
(NABL) UTM Coordinates : 752273 E, 2407911 N Ground Water Depth : Not met Casing Depth : 40m
Certificate No. TC-7134 ]
Survey Coordinates :  1999S, 1675W Surface Elevation : RL 203.987 m Boring Start : 23-Oct-18
Boring Finish : 28-Oct-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
. |9 ol x & 2 E é
Z |3 < ) < > = c
3 s > SOIL DESCRIPTION 5 ~ |8 =2 > 9] o k7] o |8 =
o o) ) —~ —~ s | £ ~| 2~ 0 o ] ; S ©
=z = e — X o —_ R >~ - CC,, %) R (O] [ o $ c = = < [}
) c (2 S |l=|Z |z |x[=| T [2 o £E| s E| 2 O | |E£Ecsa |22 c o 2
o > 8 s | © Rl = | |8 a9 | 2o 3 = S|l €32 |28 glg 5o
£ £ = |E Bls|2|2|zl2|2|2-lz2|S8|2-|8|8|E83|85YoT3]s
o [} = [ e = L © o o] S O o g ®)] = O = b
el & | |38% o |68 |lGlo|lS|laladlds|sde|s2| 6 [2|SaZ|8edeiz|n
000l 050! Ds1 Very stiff to hard brown silty clay, high o l19161] 20

250|295 SPT1 | 28 | 28 - hard, 3.0t0 3.5 3.50 61.1(24.6| 36.5 2.68

Ref*/
9cm

©
Q
IS
>
)

a;/

) % plastic (CH)
1.00] 1.30 | UDSH1 % - very stiff, 0.0 to 3.0 m 1.79 1.64 9.3 uul| 1,2,3 1.9 4.5
7

Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.

3.50| 3.59| SPT2
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* Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-82)

Location : Transformer yard

Termination Depth :

17.5 m (RL 186.487 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : ~ 752273 E, 2407911 N Ground Water Depth : Not met Casing Depth :  4.0m
Certificate No. TC-7134 Survey Coordinates : 1999S, 1675W Surface Elevation: RL 203.99 m Boring Start : 23-Oct-18
Boring Finish:  28-Oct-18
= < " Size of Hole: NX
mn — | = =
< I _ S g z Return Water < % -
= s | & E|l 2|8 |2 = | S |8
< S| 3 g | ¢ (8 |3 z S |8 = |3
0 - o 5 ROCK DESCRIPTION 5 g | |2 sl S | & |2 L
s| - | E| s ||z 5| & |2 S1&EI2l 8l 32 |5
> | E c z s | 3 - (S8 s |22 2] 2|8 ~|28 a0~
1 = S o zZ o 5 o z g ° s % > Ke) 2 < 3 & E g I g I
Z i 14 Q. T c 0 £ Q ~x O|x 5 ) %) G a e | = § 52 5|3 §
sl 8|2 & |5|8)|5 S| 5 |8¢|58.| 2| 8| 2 |5|&|5|5|538538%
» | o a s | o | S| & a e |eZ|g=s]| § S a ool = [2E50g=s<E
10.00 :::: Weak to strong grey Granite,
RK-5 |18-23 divery intensely to moderately fractured, 47 21
10.50 :E:E::::: highly to moderately weathered
11.00 [ 11.00 "i'iii - weak, very intensely fractured, highly 18
quil weathered, 3.5t0 12.5 m
11.50 I
RK-6 [24-32 R 61 18
12.00 e -
gt 5
12.50 | 12.50 aann 3
nun - strong, moderately fractured, ‘g
13.00 ::::::::: moderately weathered, 12.5 to 17.5m >
RK-7 |33-40 HHnn 97 69 S 5
13.50 aann = N £
IHHNN @ 8 -8
14.00 | 14.00 A £ =] S
e 5 g
14.50 a
RK-8 |41-46 MY 98 | 89 | 40 5 |278|283[0.02|025] - 626
15.00 I ~
HHTH ™
15.50 | 15.50 i
16.00 RK-9 |47-52 it 73 | 51 J
16.50 R v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Rock Profile (BH-82)

ISO/IEC 17025:2005 g»ww% Location : Transformer yard Termination Depth:  17.5 m (RL 186.487 m) Boring Method : Rotary Drilling
Certified Lab(‘;;i‘é’g UTM Coordinates : 752273 E, 2407911 N Ground Water Depth : Not met Casing Depth : 4.0 m
Certificate No. TC-7134 Survey Coordinates : 1999S, 1675W Surface Elevation: RL 203.99 m Boring Start : 23-Oct-18

Boring Finish:  28-Oct-18
Size of Hole: NX

< |5 622
) ~ | B Return Water —_
= N — = g 3 X %, =
= 3 a £ > @ 2 = o 2
P4 5 ho) ~ o < ol x o =
= S 5] « e A = 2 = |2 bt 3
) Py O S ROCK DESCRIPTION © o o o > s |8 n ]
2 E s | 8| = = 5 |2 |a S ElE|ls|s |28 |s
> | £ = z s | § N ¥ |8 3|8 - |20 || 8|8 |28 |°
1S c 2 — _ s — S XIS ® o - < o|&E o] @~
ZI ~ > Q@ = (o)} o c (@) = o 72} 2> = = o - = "E (O] = =] =
— < o =3 © £ e = 8 x 0O | x = » -} ‘® © 8 0] £ 6|9 2 5|3 6
|l e8| | 5§ |&s|&|E s | 5 (3¢[8.| 5| 8| 2 |8|&|s5|=5|s5225989
o o} a o n | o] o o o |eEles] O S ) olo|lal =2laZ50Zs=
16.50 | 16.50 uniinlStrong, grey Granite, moderatel 4
hh g, grey y — C
:::-:-::: fractured, moderately weathered 5, % L = e g =
11 o
17.00 RK-10 | 53-58 RIS 92 66 40 35 S 08P (271/2.80]0.03|0.28 - 916
T @M oS JE&l
HHANN T oo g eEs
_ 11750011750 L L e o o o oo _17_59___________i___‘__9_—_‘“__2@0_ —L=_0.16]98.00f 2167 | _ _ _
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-84)

| CENGRS

ISO”E.C 17025:2005: 2% Location : SWGR Termination Depth: 17 m (RL 187.387 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752364 E, 2407871 N Ground Water Depth : Not met Casing Depth : 8.0m
Certificate No. TC-7134 ]
Survey Coordinates :  2037S, 1616W Surface Elevation : RL 204.387 m Boring Start : 14-Oct-18
Boring Finish : 22-Oct-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
Z |3 g 3 2 S £ E
S s |> SOIL DESCRIPTION s | | =18 2 > 9] o 7] N o |8 =
z S |o e R ~| |l 8|z 2| g | © G I co |Eeo T
0 S |3 © I Il B BN I Bl Bl Py o E| s E|Q o |lwlcels |0t 3| 2
s | =% 2 s | @ RN || o |8 as|2s| 3 E [ o |lcZ2€|2aQ €glg §oR
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
t | 2| & L:8=z/c/>>‘ o |68 |lGlo|lS|laladlds|sde|s2| 6 [2|SaZ|8edeiz|n
000! 050| Ds1 / Very stiff brown silty clay with traces of 3| 12]67] 18
/gravel (CH)
1.00| 1.30 | UDS1 % 1.78 1.56 14.2 Uuu|f 1,2,3 1.5 9.8
250|295 SPT1 | 15 | 15 / 3.00 62.8| 26.3| 36.5 2.67
7
Ref*/ Refusal met on Rock. Core drilling
3.0013.08| SPT2 8cm through rock adopted. Refer to next

page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-84)

Location : SWGR

Termination Depth :

17 m (RL 187.387 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752364 E, 2407871 N Ground Water Depth : Not met Casing Depth: 8.0 m
Certificate No. TC-7134 Survey Coordinates : 2037S, 1616W Surface Elevation:  RL 204.39 m Boring Start : 14-Oct-18
Boring Finish:  22-Oct-18
- c = Size of Hole: NX
mn — |2 = Return Water
< 3 _ 2 |8 |z S 5 |2
= g | & E|l 2|8 |g = s |2
=3 s |3 < s |8 = > S |3 5 2
© . o = ROCK DESCRIPTION © o S S| s a |8 n =
=] Y— [0] © b} > o~ Y © —_ = < o L
s| = | & g o 7 e |5=|% S|l 8= (832 |5
> c c Zz o 3 _ “— 9:_, S R|m B = o = g S ~c3 o~
ZI ~ > Q@ z (o)} o o c (@) = o 72} 2> = = - NE "E (O] NE =] NE
= x [ T £ | L £ 8 | x0olx =} ) ® | G 8 g | = g 2 >
sl e || &8 |&|& S| 5 |3¢9(8.| 2 | 8| 2 |5|&|8|E|53258
» | o a ® w» | &S| & a e |[exles| 8 S D |olo|le]| = | E[50&sSE
Ref/] 3.00 | 3.00 SPT2 :i:i:i:i: Very weak, Brown GRANITE, disintegrate
8cm 3.08 HHin completely weathered
3.50 e
RK1 1-2 :::::-::: 8 0
4.00 R
Ref/| 4.50 | 4.50 .
4cm 454 | STT3 iR Z
5.00 e 3
RK2 [ 3-4 aHnG 10 0 ©
5.50 HHLY >
iy S e
Ref/| 6.00 | 6.00 IR s |3 =
4cm 604 | SFT4 Y < 2 o
6.50 U S o
RK3 | 57 AR " | o |15] 2 g
700 I:I:I:I:I 5
NS 5
Ref/| 7.50 | 7.50 i o
6om 756 | 5710 i m
8.00 Hn
RK4 | 8-10 RIS 15 0 284 - | - [0.13]|63.00| 1377
8.50 e . .:.
Ref| 9.00 | 9.00 i
4cm 9.04 | SPT6 B
9.50 HIHY \ 4 \ 4 A4

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Certified Laboratory

Location : SWGR

Rock Profile (BH-84)

Termination Depth :

17 m (RL 187.387 m)

| CENGRS

Boring Method :

Rotary Drilling

(NABL) UTM Coordinates : 752364 E, 2407871 N Ground Water Depth : Not met Casing Depth: 8.0m
Certificate No. TC-7134 Survey Coordinates : 2037S, 1616W Surface Elevation:  RL 204.39 m Boring Start : 14-Oct-18
Boring Finish:  22-Oct-18
- S = Size of Hole: NX
m — | = =
_ B _ < 5 3 Return Water < % >
= 2| 2 E > [2 o = e |-
3 Sl 3 - §18 |s > § |3 2 |3
® . o = ROCK DESCRIPTION = 3 |2 & 5| 3 e |2 N
S . S [ © S >~ o — = = o L
© . 3 o © = &4 ot ET |og L2 C X 3 | o > 5
> £ c z s | S — x |IST|s s |1 2192|889 |, ~
! - =] ) z o 5 o z g °.|s 3 > | L Py < [T | 8
z - x et = & 8 c ) T al= 5 ) 5 5 i) 5 | = IS §a El5 E
5l 8| | 5 |8|&|E Bl 5(3¢l8.| 2| 8| 2 |5|&|8|c|53258
» | A a ® a» | S| & a 2 [2&|es]| S S D |olo|le]| = | E[50&sSE
9.50 RK5 [11-12 :::: Weak to strong grey Granite, 18 0
divery intensely to moderately fractured,
10.00 :E:E::::: highly to moderately weathered
Ref"/| 10.50 | 10.50 | ooy '.i.iii - weak, very intensely fractured, highly
6cm 10.56 sunnl weathered, 3.0 to 12.0 m
11.00 I
RK6 |13-15 He 25 12 | 18
11.50 Hn - 2.70/2.8110.04| 0.30| - 220
TN @
12.00 | 12.00 aan 3
:l::::::: - strong, moderately fractured, §
12.50 :l::::::: moderately weathered, 12.0 to 17m >
RK7 |16-21 HHnn 73 52 S s
13.00 qann <) I £ 2.78|2.86/0.03| 0.46 | - 696
-:|:|:|:| o g -8
13.50 | 13.50 RE 5 | & 2
R 5 E
I IIIIII _g
14.00 e a
RK8 |22-26 MY 61 54 | 40 5
14.50 I N
i @
15.00 | 15.00 i
15.50 RK9 |27-29 it 60 | 55 J
16.00 | 16.00 SRR v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS
Rock Profile (BH-84)
ISO/IEC 17025:2005 g»ww% Location : SWGR Termination Depth: 17 m (RL 187.387 m) Boring Method :  Rotary Drilling
Certified Lab(‘;;i‘é’g UTM Coordinates : 752364 E, 2407871 N Ground Water Depth : Not met Casing Depth: 8.0 m
Certificate No. TC-7134 Survey Coordinates : 2037S, 1616W Surface Elevation :  RL204.39m Boring Start : 14-Oct-18

Boring Finish:  22-Oct-18

= < " Size of Hole: NX
—~ — | = S
_ © S T = Return Water S < -
< N — s = S [$) =
= B 2 £ >~ |2 o ~ c S
Z o o - ) £ S x o -
3 S| B s | 28 |5 z S8 | £ |%
[) — O 5 ROCK DESCRIPTION © o) o Ty S a |8 n =
> Y= [ o (S >o Q -~ = = [0 L
= IS ; o = = =< o © o o e —
© [e] n (0] = [} = X ] o =
> ’E\ ~ Z S o ¥ T = |9 Ee) =) (O] ) a ® [ o
. £ c ° > - _ s — S XIS ® g o - < o g o~ 0~
e - 03: a = (o)} o P c (@) = o (72} = = “5’) o | cle 8 = = =
< = k= 8 S 3 x 0O |x 3 2 @ o 3 © | o9 G|la3 &
s | 8| 2| & |8|&|E 5| 5 |88l8-| s | 8| 2 |&|&|5|&|s52E592
= _ =
o o} a o n | o] o [a) o |eEles] O S ) olo|lal =2laZ50Zs=
16.00 [ 16.00 i Strong, grey Granite, moderately 4 L 4
::::::::: fractured, moderately weathered e C © =
16.50 RK10 | 30-31 RS 78 69 40 | S % % o
I:I:I:I:I | E o =
III!IIIII -
| _ | 1700117000 _ 1 _ _ 1 _ _ Luss 1700 b by dov v L e
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-85) _
Location : Transformer yard Termination Depth :  22.5 m (RL 181.387 m)  Boring Method : Shell & Auger

ISO/IEC 17025:2005 /%,
Certified Laboratory
(NABL) UTM Coordinates : 752263 E, 2407822 N Ground Water Depth : 21.05m Casing Depth : 8.0m
Certificate No. TC-7134 .
Survey Coordinates :  2092S, 1675W Surface Elevation : RL 203.887 m Boring Start : 30-Oct-18
Ground Water Level : RL 182.837 m Boring Finish : 05-Nov-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
€ =
- C:l;; o] x & = E é
Z |3 < ) < > = c
S s |> SOIL DESCRIPTION s [ | =18 2 > o o k7] N o |8 =
z > |o e R ~| < 2 [z 2~ | 5o | © O 2|y co |Eeol®
© T (& 5 S| |l &|1= 7|12 |[sE| s E| e |lws|c8x |oac]B ¢ 8| 2
ot > |9 3 c | ® X~ | & |8 09| 20| 3 b= S |lE€E2 |28 Elg o0
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
= 9 = fas = - (on ) L o0 S < Q. o -— = hast
(el & | |82 & o |68 |lGlo|lS|laladlds|sde|s2| 6 [2|SaZ|8edeiz|n
000l 050! Ds1 Dense brown clayey sand with gravel 15| 43| 8 | 34
(8C)
1.00(1.45| SPT1 | 36 | 56 250 13 | 42 | 28 | 17
2.50(2.80| UDS1 ” “]Hard brown clayey silt with gravel (CI) 1.81 1.62 11.5 Uul 1,2,3 1.6 9.3
4.00|4.45| sPT2 | 45 | 45 |/ 0 8 | 56 | 36 2.67
5.50| 5.80 | UDS2 . 7.00 41.2121.9|19.4| 1.85 1.64 12.5

Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.

7.00|7.18| SPT3 10471 :
3cm :
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-85)

Location : Transformer yard

Termination Depth :

22.5m (RL 181.387 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752263 E, 2407822 N Ground Water Depth : 21.05 m Casing Depth:  8.0m
Certificate No. TC-7134 Survey Coordinates : 2092S, 1675W Surface Elevation:  RL 203.89 m Boring Start : 30-Oct-18
Ground Water Level : RL 182.837 m Boring Finish:  05-Nov-18
= c " Size of Hole: NX
o — |2 = Return Water
= S —_ X g x 3 ‘%) >
S < |5 s =
> ¢ | < El z21g |2 s | x 5 |2
3 s |3 s | €8 |3 2 g2l1e | 3 |8
o _ ° | g ROCK DESCRIPTION ® 3 & 5| £ 5|2 h |0
S . S [ © S >~ o — = = o L
| -~ | E S ° 1 2 & o [E< |9 Slasl2l 2= 832 |5
> S c z =} - u“ x S s B 21 9 = S 18 ~lcP ~o~
1 =3 S o zZ o o = g = = 3 > © 2 < 9= o N 3«
= = o a © c £ @ v 0Olx 5 -] 215 @ 5 |= E|S52 E|5 €
| 8| 2| 5|58 S| 5 (595 | 2| 8| 2 |g|&|s5|5|5285383
» | A a s | o | S a 2 |[2&|e=s]| S S a |[o|lolc| = |2E50Z==
100/ 7.00 | 7.00 SPT3 Weak, grey GRANITE, very intensely frac
3cm 7.18 fractured, highly weathered,
7.50
RK-1 | 1-5 27 7 263 - - | 1.08]70.00| 1534*
8.00
8.50 | 8.50 ~
=
9.00 °
RK-2 | 6-10 24 0 ©
9.50 )
c e
2 N Q.
10.00 | 10.00 = S E
< e T
10.50 _s) S
RK-3 [11-19 40 o | 18] 3 £
11.00 o
3
11.50 [ 11.50 N
(42]
12.00
RK-4 |20-27 43 9
12.50
13.00 | 13.00
13.50 v v \ 4

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-85)

Location : Transformer yard

Termination Depth :

22.5m (RL 181.387 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : 752263 E, 2407822 N Ground Water Depth : 21.05 m Casing Depth: 8.0 m
Certificate No. TC-7134 Survey Coordinates : 2092S, 1675W Surface Elevation:  RL 203.89 m Boring Start : 30-Oct-18
Ground Water Level : RL 182.837 m Boring Finish:  05-Nov-18
= < " Size of Hole: NX
m — | = =
_ g . S T z Return Water < % -
= 8 22 S > 2 -~ c S
< 3 | 3 s | 18 |E | lEls | 2 |3
© _ o ROCK DESCRIPTION ® g |12 |8 s | = s |2 Y
% £ o © = P 3 £<C | g L o 9 S |35 -2 u
> gl | 2] 9g]| 3 | ¥ |3s2|8 s lelo|s| 8|8 |82 |9
| = | 5 o | Z | 3|3 S | & |&°|= g |zl | 2| T|SClE8 ST
Zz < x a = c 8 < @ a 5 -] =15 ‘® s |2 E|lS 2 &5 &
El 8| = E | 2| 3|cE 3 e |§g|d £ 2 2 |21 8| S| 8|5385883
» | a | & s || S| & o g [2Z[@=s]| S S 5 |a|la || [22|58ZsS <=
13.50 ] Weak to strong grey Granite,
RK-5 |28-34 diarfvery intensely to moderately fractured, 49 7
14.00 :E:E::::: highly to moderately weathered
14.50 | 14.50 '.i.iii - weak, very intensely fractured, highly
sunnl weathered, 7.0 to 17.5 m
15.00 I
RK-6 |35-39 R 40 13 | 18
15.50 e -
TN @
16.00 | 16.00 aann 3
s E
16.50 HI >
RK-7 |40-48 HHnn 64 17 S s
17.00 qann < - E 2.7612.80|0.02| 042 | - 504
IHHNN 2] 08 '8
17.50 | 17.50 RE 5 - S
qol - strong, moderately fractured, 3 ©
18.00 na moderately weathered, 17.5 to 22.5m &)
RK-8 |49-54 b 80 | 67 5
18.50 i N |278[281|001[058| - | 1253
19.00 | 19.00 i 40
19.50 it
RK-9 [55-61 Y 85 | 65
20.00 G \ 4 \ 4

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : Transformer yard

Rock Profile (BH-85)
Termination Depth:  22.5 m (RL 181.387 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified '-ab(oNri‘é’g UTM Coordinates : 752263 E, 2407822 N Ground Water Depth : 21.05 m Casing Depth: 8.0 m
Certificate No. TC-7134 Survey Coordinates : 2092S, 1675W Surface Elevation:  RL 203.89 m Boring Start : 30-Oct-18
Ground Water Level : RL 182.837 m Boring Finish:  05-Nov-18
= c " Size of Hole: NX
° — |2 = Return Water
= .g — IS 3 o § ‘%) >
S < S = =
’Z?- @ o E > k%) 2 c x & 2
< 3| @ g e 18 |5 z 2|3 s |8
o _ o | g ROCK DESCRIPTION ® 3 |2 |& | S| | 8|8 Y
T £ o o 2 & o |E< |a L o S 2 |5 -2 “
> € = z e 9 — r |S3|8 o 2|10 (=) 8 |lc 2% |2 _
| S| S| 2| 2|5 S z |33 |2 N S |2l 2| T|SCIEECSS
clEl S8 |zE|s £ 8 1x5|3 | 2| 52| 2 |2|%5|8|&|z8Elsef3s
E f fu = 7] i fu © _ = e o =
s | & | & s | B |8 a e |2 El@s| S S s |8|la|8]|=[82583828
20.00 1[Strong, grey Granite, moderately T T
fractured, moderately weathered
20.50 | 20.50 c o =
2 cm
< Q5
21.00 RK-10 | 62-65 76 56 m 2 % ko
£ 3 32
21.50 | 21.50 40 | 3 = =~ 8
95
22.00 RK-11|66-71 83 | 54 l 3 E
225012250 | _ _ 4 e o e ____ 2250 __ _L__L__Ly_Jd.e_d_v_L_d__Ll___do-Zloo_-do_.

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited
| CENGRS

Soil Profile (BH-86)

ISO”E.C 17025:2005: 2% Location : Transformer yard Termination Depth: 23 m (RL 181.687 m) Boring Method : Shell & Auger
Certified Laboratory
(NABL) UTM Coordinates : 752185 E, 2407814 N Ground Water Depth : 19.08 m Casing Depth : 11.0m
Certificate No. TC-7134 ]
Survey Coordinates :  2109S, 1749W Surface Elevation : RL 204.687 m Boring Start : 06-Nov-18
Ground Water Level : RL 185.607 m Boring Finish : 14-Nov-18
Depth, m spT™ __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests 9
E =
- C:l;; ol x & = E é
Z |3 < ) < > = c
S s |> SOIL DESCRIPTION s | | ~ 18 2 > o} o 7] N o |2 =
z > |o e R ~| < 2 [z 2~ | 5o | © O | Q|9 co |Eeol®
© s |2 = s |||zl x=[=] (2 c ElcEg]| Q@ o |« |c8s [cacs =8| 2
ot > |9 3 c | ® X~ | & |8 09| 20| 3 b= S |lE€E2 |28 Elg o0
: = |2 15.] & Sle|B|=|z|2|8 (3528|2222 |8|5835egesg s
f | e | & | [8Z| & c|lo|d|G|lolS|lalaf|de|sde|s8 |6 |2|Sa2|GeJeiz|a
000l 050! Ds1 4 Stlfft.o hard brown clayey silt, medium 5> | 23] 56| 19
I plastic (Cl)
1.00| 1.45 | SPT1 | 12 7] - Stiff, with traces of gravel 0.0 m to 42.3/16.3[26.0
2.5m
2.50|2.80 | UDS1 1.80 1.59 12.9 Uuu|f 1,2,3 1.2 3.2
400|445 SPT2 | 52 -hard,2.5t0 9.0 m
5.50]5.95| SPT3 | 72 0 | 15| 47 | 38 268
7.00|7.45| SPT4 | 83 45.0|122.0| 23.1
8.50| 8.90 | SPT5 101/ rosesise 9.00
25cm
Ref*/ :i:i:i:i: Refusal met on Rock. Core drilling
90019101 SPTE | gom| - ''1'111through rock adopted. Refer to next
i:i:i:i:i page for details.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-86)

Location : Transformer yard

Termination Depth :

23 m (RL 181.687 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab("h;i‘é’g UTM Coordinates : 752185 E, 2407814 N Ground Water Depth : 19.08 m Casing Depth:  11.0m
Certificate No. TC-7134 Survey Coordinates : 2109S, 1749W Surface Elevation:  RL 204.69 m Boring Start : 06-Nov-18
Ground Water Level : RL 185.607 m Boring Finish:  14-Nov-18
~ c = Size of Hole: NX
° |2 = Return Water
S N —~ | & [g |z S % |2
= g | & E| 2|8 |o = s |2
3 s |3 s | ¢ (8 |35 2 g2l1e | 3 |8
© . o = ROCK DESCRIPTION © o S S| s a |8 n =
=] Y— [0] © b} > o~ Y © —_ = < o L
S| ~ £ S ° 1 2 & o |== |a Slasl2l 2= 832 |5
> S c z =} - “ x S s B 21 9 = S 18 ~lcP ~o~
1 =3 S o zZ o [e) = g = = 3 > © 2 < 9= o N 3«
Z | £ 14 s | 5 | £ £ g |2 alx 5 > |3|5| e s5|=5|§=2535
| 8| 2| 5|58 5| 5 (595 | 2| 8| 2 |g|&|s5|5|52853283
» | o a ® » | & a e |[exles| 8 S D |olo|le]| = | E[50&sSE
Ref/[ 9.00 [ 9.00 SPT6 Weak, grey GRANITE, very intensely frac
8cm 9.08 fractured, highly weathered,
9.50
RK-1 1-4 17 0
10.00
Ref*/ [ 10.50 | 10.50
4cm 1054 ST/ i
11.00 3
RK-2 | 5-9 31 0 ©
11.50 g
c o
= N Q
12.00 | 12.00 g S E
oM =}
- ~ -g
12.50 5 5
RK-3 [10-15 27 o | 18] 3 £
13.00 =)
3}
13.50 [ 13.50 N
(42}
14.00
RK-4 |16-20 24 0
14.50
15.00 | 15.00
15.50 v \ 4 \ 4

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Location : Transformer yard

Rock Profile (BH-86)

Termination Depth :

23 m (RL 181.687 m)

| CENGRS

Boring Method :

Rotary Drilling

Certified Lab{ﬁ‘é’g UTM Coordinates : 752185 E, 2407814 N Ground Water Depth : 19.08 m Casing Depth:  11.0m
Certificate No. TC-7134 Survey Coordinates : 2109S, 1749W Surface Elevation :  RL 204.69 m Boring Start : 06-Nov-18
Ground Water Level : RL 185.607 m Boring Finish:  14-Nov-18
= < " Size of Hole: NX
—~ — | = S
_ g . S T z Return Water < % >
= 21 2 £ G = o =~ 2 |5
3 Sl 3 Z| 5§18 |s > § |3 2 |3
© _ o ROCK DESCRIPTION ® g |12 |8 s | = s |2 Y
% £ o © = 2 3 =T | o L o 9 2 |o -2 u
> E|l | 2|83 o | £ |Se|8 31219291228 |8~18%2 0~
: = = o z o | © ° e |d°|= 3 >l | 2| < |SC[€ 8|5
Zz < x o = c 8 < @ a 5 -] =15 @ s |2 E|lS 2 &5 &
El 8| = E | 2| 3|cE = e |§g|d £ 2 2 |21 8| S| 8|5385883
» | o a s || S| & o e |eZ|gs]| 8 S 5 |a|la || [22|58ZsS <=
15.50 :::: Weak to strong grey Granite,
RK-5 |21-26 winnfvery intensely to moderately fractured, 30 0
16.00 :E:E::::: highly to moderately weathered
16.50 [ 16.50 "i'iii - weak, very intensely fractured, highly 18
qunnl weathered, 9.0 to 18.0 m
17.00 I
RK-6 |27-32 He 32 0
17.50 e -
TN @
18.00 | 18.00 aann 3
:l::::::: - strong, moderately fractured, §
18.50 ::::::::: moderately weathered, 18.0 to 23.0m >
RK-7 |33-41 HHnn 80 52 S s
19.00 qunn <) < E
IHHNN @ 8 -8
19.50 | 19.50 di £ = S
I E: =
i :
RK-8 |42-50 I 88 | 57 | 40 5 |28|28|00fo05| - | 1182
20.50 I o
I ® 127]| 27|00/ 04 |107.0] 2352
21.00 21.00 i
21.50 RK-9 |51-55 it 75 | 61 J
22.00 | 22.00 HHHHE v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS

Rock Profile (BH-86)

ISO/IEC 17025:2005 g»ww% Location : Transformer yard Termination Depth: 23 m (RL 181.687 m) Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752185 E, 2407814 N Ground Water Depth : 19.08 m Casing Depth:  11.0m
Certificate No. TC-7134 Survey Coordinates : 2109S, 1749W Surface Elevation :  RL 204.69 m Boring Start : 06-Nov-18
Ground Water Level : RL 185.607 m Boring Finish:  14-Nov-18
~ c = Size of Hole: NX
° |2 = Return Water
< 8 —_ X 2 x 3 ‘%) >
- n ~ (o)) K =
’Z?- o o E > k%) 2 c x & 2
< 3| @ g e 18 |5 z 2|3 s |8
Q - o 5 ROCK DESCRIPTION ® 3 - ) S| = . g |2 0 w
s| =| & g | 2|8 a | & [£=]g SISIE 8]z 38 |s
>| 1S c z ZO | _ 5 9:_, S 2|® B = o = g 80‘,\5%“,\“;“,\
= = - 2 < o | © ° c |0 .|= = ] 2|l | = c |2 e[E 8¢l =2¢
= © £ e =3 Q x 0O | x = -} 7] o a 0] = 5|le & G|l3 6
sl 8| | 5|z |&|& | 5 [88I8.| s | & | 2 |5|&|5|c|s225S®
o o} a o n | o] o =} o |eEles] O S ) olo|lal =2laZ50Zs=
22.00 :::i:i:i: Strong, grey Granite, moderately 4 4 4
RK-10 | 56-60 i fractured, moderately weathered 78 63 40 = § X -2 2.
22.50 RIS @9 8 o g o (28| - - 0.2 - 1380
SRS @ - N583
| _|2300]2300| _ | __|__ el oo 2300 _ Ll L do_ &7 | Aol leodo o4
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-10)

| CENGRS q

2N
Y

Certified Laboratory Location : Lagoon-1 Surface Elevation : RL 205.242 m Boring Method : Shell & Auger
(NABL) : . . ; .
Certificate No. TC-7134 UTM Coordinates : 753266 E, 2408325 N Ground Water Depth : 0.00 m Casing Depth : 8.1m
Survey Coordinates :  1506S, 740W Termination Depth:  15.45m (RL 189.8 m) Boring Start : 27-Aug-18
Ground Water Level : RL 205.2 m Boring Finish : 27-Aug-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E S <
e § « | 5 | 2 g 3
s | 5|5 SOIL DESCRIPTION 2| ~ 1 =IE |3z |» S |3 © g =
) = g o X |= o |los B (O] %) s = ~|
21213 | < 5 SR S|SI1E S|z [9[5%E|[2%|le ||| 28«|88c|528]|2
a | 2|8 3 | ® Sl -lo|l gle [2|108(88]2 £ | 9|3 E| 28 E| 60|
5 s |2 (5.]¢ Sle|B|=|z|2|8|8s2|E|22|8=|2|8|583|se8|2258|8
= o = o = o L O - O = bt
s || & |k |82 & S|lo|d8lalolSlaladla|lassde|st|a|o|[Sa2|8e2|&Es |
r
0.00( 0.50| DS1 V Hard brown silty clay, high plastic (CH)
1.00( 1.45| SPT1 | 30 | 30 - with gravel, 0.0 to 1.0 m 66.6| 27.639.0| 14 21
2.50| 2.80 | UDS1 1.72 | 1.50 | 14.7 uc 1.8
4.00| 445 SPT2 | 42 | 42 0| 3 ]59]| 38
5.50| 5.80 | UDS2
7.00|7.45| SPT3 | 53 | 53 58.2| 25.0| 33.2 2,67
8.5018.95| SPT4 | 62 | 62
10.00|10.45| SPT5 | 73 | 73 0| 6 | 62] 32
11.50|11.95| SPT6 | 79 | 79
13.00(13.45| SPT7 | 92 | 92
14.50(14.92| SPT8 10174
27cm
15.00{15.45| SPT9 | 81 81 - with traces of gravel, 15.0 to 15.45 m 15.45

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-54)

21D

| CENGRS (IQD BP

Certified Laboratory Location : Space for Raw Water Reservoir (Future)  Surface Elevation : RL 207.279 m Boring Method : Shell & Auger
(NABL) . i . : .
Certificate No. TC-7134 UTM Coordinates : 752888 E, 2407788 N Ground Water Depth : 20.09 m Casing Depth : 9.0m
Survey Coordinates :  2079S, 1063W Termination Depth: 25 m (RL 182.3 m) Boring Start : 22-Aug-18
Ground Water Level : RL 187.2m Boring Finish : 07-Oct-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
g g « | £ g > T )
Z |3 © s | E z S = 2
S S SOIL DESCRIPTION p= . N J|l2 > o} © 173 ) © L =
z 3 |o  IECH e 2|8 |= S12o| @ o O |8 |og c il
o | T (& |3 s | S| g8 D2 |S|8E|5E]|¢ e |ls|E€8a|eqC| Bt |
2 | =13 3 c | ® RN 5| o |B Xx|0o S22 9|3 E | olcz2e|laygcE o |®
§ E |35 |E Bls|(28|2|als|8|alE|l=2SEl2-| 8 8|E83(258S 2888
b o = o = 0 @ o o = ) [oX |t - = &
ol b i |8z| & c|lo|d|la|lo|lT|lalagb|ldssde|s8| 6 |2|Sa2|8EZ|FET |
A \Jery stiff to hard brown clayey silt,
0.00( 0.50| DS1 | medium plastic (1) 14| 35| 40 | 11 8
1.00| 1.45| sPT1 | 15 | 15 [Z7] - very stiff, 0.0t0 7.0 m 47.1|27.0(20.1] 13 2.68
250 2.80| DS2 ~-zzz| - with gravel, 0.0to 1.0 m
400(4.45| SPT2 | 22 | 22
5.50 | 5.80 | UDS1 oot 185 | 1.67 | 11.1 Ul 123 | 99 72
7.00| 7.45| sPT3 | 57 | 57 [ - hard, 7.0t085m 8.50
102/ ARRRE -
8.50|8.78 | SPT4 13cm i1 Refusal met on Rock. Core drilling
i:i:::i;i through rock adopted. Refer to next
11111111 page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Space for Raw Water Reservoir

Rock Profile (BH-54)

| CENGRS

ISO/IEC 17025:2005 /& Location : (Future) Surface Elevation :  RL 207.279 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752888 E, 2407788 N Ground Water Depth : 20.09 m Casing Depth: 9.0 m
Certificate No. TC-7134 Survey Coordinates : 2079S, 1063W Termination Depth: 25 m (RL 182.3 m) Boring Start : 22-Aug-18
Ground Water Level : RL 187.2m Boring Finish:  07-Oct-18
~ c = Size of Hole: NX
mn |2 = Return Water
< S —_ X g x 3 ‘%) >
\;: 17} @ \E/ g R o = S o
< s |3 g 3 g £ |2 > 5|3 £ |z
g _ O S ROCK DESCRIPTION ® 3 |12 |8 |2~ s| S| | 8|8 o |3
= S o o 2 5 9] ET (o c € L2 o S 2 |5 - 2 u“
S| = =1|2 S G  [s5lg |83 o |20 || 8|3 |28 |°
S c =4 | 5 = | 2|8 |82 @ > o |E 2| 2
> = 3 @ Z o | © o c |& °.|= S| o ) 21 £ = L |8 E 9[5S
< x [} = < o) < @ v 0Olx 23| 3 D 5 5 @ 5 |= E|52 E|5 &€
|l 8| 2| 5| 5 |85 S| 5 |SS|5_[SE| 2| 8| e|5|&|5|2|52258883
» | A a | & ® S | & a e |[eZlecs |2 &l S| S| a@alalald]l=|@58Z==
102*/{ 8.50 | 8.50 SPT4 nnniWeak, grey GRANITE, very intensely
13cm 8.78 L g fractured, highly weathered
9.00 SR
RK-1| 1-6 R 26 0
9.50 Y
10.00 | 10.00 HHHH ~
i s
10.50 S 2
RK-2| 7-10 e 28 | 8 % [2.77|286[003[037| - | 398
11.00 HHHS S
T S 5
11.50 | 11.50 HHHE g | 8 £
:I:I:I:l [a] o %
! -— -— )
12.00 B = S
RK-3| 11-14 e 33 | 8 | 18 = § [277|283|0.02| 048 - | 257
12.50 REHE S
R 5
13.00 | 13.00 i S
T @
13.50 S
RK-4 | 15-17 R 29 0
14.00 R
14.50 | 14.50 i
15.00 {RAHA v v \ 4
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Space for Raw Water Reservoir

Rock Profile (BH-54)

| CENGRS

ISO/IEC 17025:2005 /& Location : (Future) Surface Elevation :  RL 207.279 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752888 E, 2407788 N Ground Water Depth : 20.09 m Casing Depth: 9.0 m
Certificate No. TC-7134 Survey Coordinates : 2079S, 1063W Termination Depth: 25 m (RL 182.3 m) Boring Start : 22-Aug-18
Ground Water Level : RL 187.2m Boring Finish:  07-Oct-18
- c = Size of Hole: NX
m — |2 = Return Water
- [ ~ | =28 |z S 5 |2
= 3 2 € G = o ~ 2 |5
3 Sl - | £ 18 |5 | > § |3 I
e _ O S ROCK DESCRIPTION ® 3 |12 |8 |2~ | 5| .| 8|8 o4
= = S G 2 & 2 |E< |o c £ Sl 8- 2 | s 2 |5
—_ S S . 3 o T —~|® o 9° o 2| O — | o |® Qp °
> € c S - - 5 = S XS =S o) g > o |lE o] 2
> = 3 @ Z o | © o c |& °.|= S| o ) 21 £ = L |8 E 9[5S
< x 2 | £ | 8 < g |xalx [B83] 5 S| |%| 8| 8|25|62535
5l 8| =& 8 |&|E S| 5 |89|5-|s5€| 2| 8| 2|8|L|s|E|528582
» | o a | & ® S | & a e |[e&lec |2l S| S [@|lalale]=|[22506Z=sSE
15.00 nnnWeak, grey GRANITE, very intensely
RK-5] 18-22 T fractured, highly weathered 30 0
15.50 TR
16.00 | 16.00 i
16.50 i
RK-6 | 23-25 N 21 0
17.00 L -
Hann @
17.50 | 17.50 S 3
o B
18.00 A 5
RK-7| 26-29 T 22 | 0 | 18 g s
18.50 HHHY ° | = | E
Bt 218 |2
19.00 | 19.00 i £ |2 5
NS 5 e
Illlll'l .g
19.50 E:i::;i; a
RK-8| 30-33 S 23 0 5
20.00 S ~
T @
20.50 | 20.50 e
21.00 T
RK-9| 34-38 HHAH 34 0 259 - | - [1.86]60.00| 1315
21.50 ! L
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Space for Raw Water Reservoir

Rock Profile (BH-54)

| CENGRS

ISO/IEC 17025:2005 /& Location : (Future) Surface Elevation :  RL 207.279 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752888 E, 2407788 N Ground Water Depth : 20.09 m Casing Depth: 9.0 m
Certificate No. TC-7134 Survey Coordinates : 2079S, 1063W Termination Depth: 25 m (RL 182.3 m) Boring Start : 22-Aug-18
Ground Water Level : RL 187.2m Boring Finish:  07-Oct-18
- c = Size of Hole: NX
m P = = Return Water
< S —_ X g x 3 ‘%) >
= » n = g 2 o ~ c S
= o} = = 0
< S 3 S “5 é s |8 2z 5|3 £ |z
o _ o 2 ROCK DESCRIPTION ® 3 12 18 (2~ 5| 5 8 |8 o4
2 E |l s | v | ¢ S| 8 |2=|% |<E Slelzslals o2 |®
— = = . o w I © —~|® o o Ee] o) (O] < fa 8 (Ol o
> € c S - - 5 = S XS =S o) g > | 2|8 c|E 2| 2
> = 3 @ Z o | © o c |& °.|= S| o ) 21 £ = L |8 E 9[5S
< x S = c| 2 £ ¢ |xalx |83 32 S |a|5| 8| & |z25|58e5|35
|l 8| 2| 5| 5 |85 S| 5 |SS|5_[SE| 2| 8| e|5|&|5|2|52258883
» | o | & | & ? O Ll & o e |eClgs |2 E[ [ S| @ |oa|lala]l=z|eaZ50Z=E
21.50 | Weak, grey GRANITE, very intensely T
nnihilfractured, highly weathered o
22.00 | 22.00 SR Q
nunn g
22.50 HH g
RK-10[ 39-46 HHL 30 0 S g
23.00 HHHH S = _
i & | = |25
23.50 | 23.50 i 18 ElS |8
i 5 S
24.00 e 2
RK-11| 47-54 e 3 | 0 3)
24.50 IS l N
| _ 250002500 _ _ | __ |- _ dund e ____ 12500 __|__d__l__L¥_L ___l___ b dodo_do_-do .
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh 2
M/s. NTPC Limited pﬂ Qi
| CENGRS (I BP

Soil Profile (BH-70)

Certified Laboratory Location : Space for Raw Water Reservoir (Future)  Surface Elevation : RL 201.378 m Boring Method : Shell & Auger
Ceitificite No (Th(l:AE1L§4 UTM Coordinates : 752494 E, 2408434 N Ground Water Depth : 19.19m Casing Depth : 8.0m
Survey Coordinates :  1470S, 15.2W Termination Depth: 25 m (RL 176.4 m) Boring Start : 08-Dec-18
Ground Water Level : RL 182.2 m Boring Finish : 09-Dec-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
g & « | § |2 g 2
Z |5 ® 0} E c > = 2
; - | > SOIL DESCRIPTION 5 ~ 1B dJ|2 > Q o D o L =
S g »n S| ~ = o | £ B~ = ~]0 o 5 - c =
Z 2 13 X ) ~| R = 124 @ o |l o8 c =~ )
° o} @ ‘c < S — S < ~ |2 (O“’ o E| € E [ o — c Qs S S = % 2
a > |© s 5 x| < o |© x| o|loo| 3 = o |lE2 | @@ € So|®
£ E |z & slsl2l a3 2 |2-El=222|l2.|8|8|588|258(838838
S 0 : o = = | © o |© s = o3 2B ETae) L2 o
L |2 & | |8% cl|lao|ld|lalolSlaladaldeSe22|a|2|Se2|SE2|&ES |k
0.00( 0.50| DS1 Hard brown silty clay, high plastic (CH)

250|295 SPT2 | 60 | 60

6.50

1.00( 1.45| SPT1 | 54 | 54 /
/

4.00|4.45( SPT3 | 76 | 76

Ref*/
3cm

Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.

6.50| 6.53 [ SPT4

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-70)
Space for Raw Water Reservoir

| CENGRS

ISO/IEC 17025:2005 /& Location : (Future) Surface Elevation:  RL 201.378 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752494 E, 2408434 N Ground Water Depth : 19.19 m Casing Depth: 8.0 m
Certificate No. TC-7134 Survey Coordinates : 1470S, 15.2W Termination Depth: 25 m (RL 176.4 m) Boring Start : 08-Dec-18
Ground Water Level : RL 182.2 m Boring Finish:  09-Dec-18
- c = Size of Hole: NX
m — |2 = Return Water
< S —_ X g x 3 ‘%) >
‘;: %] @ S g oy (o] <z S S
3 Sl - | £ 18 |5 | > § |3 I
© _ O 5 ROCK DESCRIPTION ® 3 |12 |18 (2~ 5| 3 s |2 o4
2 S o o = = 8 2T |y c £ o o < o |5 - 2 u—
© — = . &) (] x T —~|®» o 9 =) (O} < @ 2 D R o
> 1S c z o — Y— 5 Q| ®© E= ] o ~ o] o _ | % — » ~
- = = o z o | © o € |&°%|= (82| o Bzl 2| < |SC[Ed|SS
Z | s x s | = c | g £ g8 |xals [85] 5 S 12|15 |23 5|2 E|58 €3 ¢
5l 8| =& 8 |&|E S| 5 |89|5-|s5€| 2| 8| 2|8|L|s|E|528582
» | o | & | & ? R a e |eZlgs |2 E| S| S| a|[alald]=[2Z5CE=S2
Ref/] 6.50 | 6.50 [opr, NX[ii11111{Weak, grey GRANITE, very intensely
3cm 6.53 il fractured, highly weathered
7.00 Hhnn
RK1| 1-4 S 21 0
7.50 N
8.00 | 8.00 I ~
8.00 |1k =
8.50 Hhhn 3
RK2 [ 5-8 Hhnn 24 0 ©
9.00 i )
di S 2
9.50 | 9.50 HHH 5|5 £
e @ s |3
10.00 iR g S
RK3 | 9-14 R 28 | o |18 = g
10.50 R S
B 5
11.00 | 11.00 i &
e ©
11.50 HHRE
RK4 | 15-21 i 32 | 11
12.00 HHRE
12.50 | 12.50 HHH
13.00 RHH v v v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-70)
Space for Raw Water Reservoir

| CENGRS

ISO/IEC 17025:2005 /& Location : (Future) Surface Elevation: RL 201.378 m Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752494 E, 2408434 N Ground Water Depth : 19.19 m Casing Depth: 8.0 m
Certificate No. TC-7134 Survey Coordinates : 1470S, 15.2W Termination Depth: 25 m (RL 176.4 m) Boring Start : 08-Dec-18
Ground Water Level : RL 182.2 m Boring Finish:  09-Dec-18
~ c = Size of Hole: NX
) |2 = Return Water
= I —_ X |8 x 3 g >
= » n = g 2 o ~ c %
= P N = =2
< S 3 S “5 é s |8 2z 5|3 £ |z
e _ O S ROCK DESCRIPTION = 3 |12 |8 |2~ s|S| | 8|2 o |8
= E S S = Z & |£< |a |c§ Cl 21l 81l [©2 |5
T o - = : o 2 o T —~| 6 o - o | O < 2 17 o 5 o
> € c S - - 5 = S XS =S o) g > | 2|8 c|E 2| 2
= ~ = Q2 z o e} o c g .= S 9 - 17} > 2 = < % |E 0 Y| 3
S o 1= ®© £ e < Q ~ O |x =] S D B S 7 5 | = £ 8 o E|5 &
5| 8| 2| 5| 5 |&]|& S| 5 |3g(8.|sE| S| 8| 2|s|&|s5|E|5225 8
» | A a | & ® S| & a e |[eZlecs |2 &l S| S| a@alalald]l=|dE56Z==
13.00 i |Weak, grey GRANITE, very intensely
RK5 | 22-28 L] fractured, highly weathered 31 13
13.50 SR
14.00 | 14.00 HHHE
14.50 e
RK6 | 29-37 Hhh 40 15
15.00 TR -
nhhh o
15.50 [ 15.50 O B
i g
16.00 SRR >
RK7 | 38-44 nhh 43 10 18 § s
16.50 HHH 8| o | E
HHH 85 | =
17.00 [ 17.00 e £ |- S
IIIIIIII : E
IIIIIIII .g
17.50 a
RK8 | 45-52 S 44 | 17 5
18.00 T ~
THHH «
18.50 | 18.50 BHTE
19.00 g
RK9 | 53-60 S 48 | 18
19.50 s v v
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-70)
Space for Raw Water Reservoir

| CENGRS

ISO/IEC 17025:2005 /& Location : (Future) Surface Elevation:  RL 201.378 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752494 E, 2408434 N Ground Water Depth : 19.19 m Casing Depth: 8.0 m
Certificate No. TC-7134 Survey Coordinates : 1470S, 15.2W Termination Depth: 25 m (RL 176.4 m) Boring Start : 08-Dec-18
Ground Water Level : RL 182.2 m Boring Finish:  09-Dec-18
- S = Size of Hole: NX
—~ — | = s
_ g _ < 5 3 Return Water § % >
= 3 2 € G = o ~ 2 |5
=3 g |3 - | £ 18 |5 | > Sz | & |%
© _ O 5 ROCK DESCRIPTION ® 3 |12 |18 (2~ 5| 3 s |2 o4
2 E S S = = 8 |Z< |a |cE S|l &8sl gls |8 |=
© — = . &) (] x T —~|®» o 9 =) (O} < @ 2 D R o
> S c =z o} — “— S 9| ® =% o 2 g e |29 |5
' = S [0)) zZ o e} o € a © s o g > o P < 3 « = g « 3«
Z S o = ®© = e < Q > 0O|x 3 3 5 ) 5 5 ‘®? s | = S S E|S E
|l 8| 2| 5| 5 |85 2| 5 |8C|5.|sE| 2| &|2|5|&|8|5|5225383
» | o a & & o | & a e |eZ|ec |l 8| S| @ [alal|ld]|=|2@=|58==s=
19.50 i |Weak, grey GRANITE, very intensely
Lt fractured, highly weathered
20.00 | 20.00 ',iii
20.50 i -
RK10| 61-67 i 43 | 21 M
21.00 I 2
i o
21.50 | 21.50 i 5
i s
22.00 i c =
RK11| 68-75 IS 47 | 20 | 18 : 2
22.50 i a | S £
:I:I:I:I E o 9
23.00 | 23.00 I © | - o
It = 3
23.50 RK12| 76-84 i 53 23 N
24.00 | 24.00 s
24.50 RK13| 85-92 i 65 | 15
__ _|2s00{2500 _ {___J__fmend 12500 ___L__d__l_ b ldlallobodododoo_ 1.

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-74)

Certified Laboratory Location : OAC Surface Elevation : RL 204.923 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 752832 E, 2407862 N Ground Water Depth : Casing Depth : 8.5m
Survey Coordinates :  1934S, 1136W Termination Depth:  17.5m (RL 187.4 m) Boring Start : 25-Sep-18
Ground Water Level : m Boring Finish : 30-Sep-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E 8 <
2 T'; x = g 2 © 3
Z |5 s E = S £ °
5 s |3 SOIL DESCRIPTION % . | = 1“3’ il - é & 3 © g £
) = g o X |= o |los B (O] %) s = ~|
5 | 3|3 5 | S| S |82 5|2 | 2|5%| 2% |o|5|28<|68c|528]82
a > 19 c | @ Sl =]l ] 2|8 x |0 9|lRof >3 = oSl |8 E| g0 |
5 S |3 (5 Sle|2l=|a|2|2|85/E|2e|l2E|%] 2 |8|cés|283 2588
o= ~- = ] — = - = = 2 =) Q o D = D = o
L |2 & | |8% cl|lao|ld|lalolSlaladaldeSe22|a|2|Se2|SE2|&ES |k
0.00( 0.50| DS1 Hard brown silty clay, high plastic (CH)

250|295 SPT1 | 56 | 56

5.00

1.00] 1.45( UDS1 / 1.75 | 1.56 | 12.0
/

4.00]|4.45( SPT2 | 64 | 64

Ref*/
9cm

5.00( 5.09| SPT3 Refusal met on Rock. Core drilling
through rock adopted. Refer to next

page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS

Rock Profile (BH-74)

ISO/IEC 17025:2005 4 Location : OAC Surface Elevation :  RL 204.923 m Boring Method :  Rotary Dirilling
Certified Lab{ﬁ‘é’g UTM Coordinates : 752832 E, 2407862 N Ground Water Depth : Casing Depth: 8.5 m
Certificate No. TC-7134 Survey Coordinates : 1934S, 1136W Termination Depth:  17.5 m (RL 187.4 m) Boring Start : 25-Sep-18
Ground Water Level : m Boring Finish:  30-Sep-18

- S = Size of Hole: NX
m — | = =
_ B _ < 5 3 Return Water < % >
= 3 2 E = [2 o = c |-
3 Sl - | £ 18 |5 | > § |3 I
© _ O 5 ROCK DESCRIPTION ® 3 |12 |18 (2~ 5| 3 s |2 o4
= € S S 2 = 3 |£< | |cE ol el gls [v8 |=
S| E| 22| s |3 2 | £ |38 |23 221913 2|88 0
: - 5 [ z > o = a s o 8 3 > | L = < [ S<CT|e @< 8
z c x - — & c ) a =5 5 ) = = i) « | E|Ss a €[5 €
| 8| = £ 2 @ g S |18al8 |sE|l 2| 2|2 |8|c|C|=|E2EEgs
= = c
» | o a | & A S a e |e€|lec|2El S| S |a@a|lalald]=z[2|58==s<=
11.50 RK5 | 26-32 1]|Weak to moderately strong grey GRANITE 37 0
very intensely to moderately fractured,
12.00 highly to moderately weathered
12.50 | 12.50
- weak, very intensely fractured, highly
13.00 weathered, 5.0t0 12.5 m
RK6 | 33-34 70 60 2.77|2.84]10.03( 1.10 - 848
13.50 - moderately strong, moderately -
fractured, moderately weathered m
14.00 | 14.00 125t017.5m 3
T
14.50 &
RK7 | 35-43 66 51 30 S s |2.79]2.86]0.03| 0.30 - 742
15.00 9] - E
218 |2
15.50 | 15.50 5 - o
= 5
16.00 RK8 | 44-45 58 53 E
(&)
16.50 | 16.50 o
a2}
17.00 RK9 | 46-52 82 65
| _ 175001750 _ | o 4w o ___ _1_7§O__________________‘_'___l______________________
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l b
| al

Soil Profile (BH-93)

Certified Laboratory Location : Lagoon-1 Surface Elevation : RL 208.640 m Boring Method : Shell & Auger
(NABL) . _ . , .
Certificate No. TC-7134 UTM Coordinates : 752995 E, 2408464 N Ground Water Depth : 21.82 m Casing Depth : 9.5m
Survey Coordinates :  1380S, 1011W Termination Depth: 30 m (RL 178.64 m) Boring Start : 19-Dec-18
Ground Water Level : RL 186.82 m Boring Finish : 21-Dec-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
2 T'; x = g 2 © 3
> | = = = = = c ko)
5 i g SOIL DESCRIPTION % . | = 1“3’ 3> - é & 3 © g =
) = g o X |= o |los B (O] %) s = ~|
1213 |- s SR |8|121 %2 |8l5%|2%|e |o|5|28<|68c|528]2
a2 | =18 | 8 c | ® RN | o |B Xx|0o S22 9|3 E | olcz2e|laygcE o |®
5 5|3 |5.| & Sle|2l=|a|2|2|85/E|2e|l2E|%] 2 |8|cés|283 2588
= [0 — = ) = o o -— = bt
|1l 3 |& (8% & clc|d|lalolSlalagdolaslde|28|a|2[8a2[Se28|sE8 |
0.00( 0.50| DS1 7 Hard brown silty clay, high plastic (CH)
1.00( 1.45| SPT1 | 51 51
250(2.95| SPT2 | 64 | 64 /
400(4.45| SPT3 | 72 | 72 /
5.50|5.95| SPT4 | 83 | 83 %
7.00|7.45| SPT5 | 93 | 93 / 52.4(25.127.3
101/ /
8.50( 8.83| SPT6 18cm 4 10.00
10.00/10.06| SPT7 Féirf;/ .'.I.I.'. Refusal met on Rock. Core drilling
1 [through rock adopted. Refer to next
11111111 page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-93)

| CENGRS

ISO/IEC 17025:2005 /& Location : Lagoon-1 Surface Elevation:  RL 208.640 m Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752995 E, 2408464 N Ground Water Depth : 21.82 m Casing Depth:  9.5m
Certificate No. TC-7134 Survey Coordinates : 1380S, 1011W Termination Depth: 30 m (RL 178.64 m) Boring Start : 19-Dec-18
Ground Water Level : RL 186.82 m Boring Finish:  21-Dec-18
- c = Size of Hole: NX
mn |2 = Return Water
= I —_ X e 'sy £ 3 ‘%) >
= » n = g 2 o ~ c %
= o) = = 0
< S 3 S “5 é s |8 2z 5|3 £ |z
o _ o e ROCK DESCRIPTION ® 3 |12 |18 (2~ 5| = 8|2 o |3
E Els| 5 |2 1 8 |z | |cE 8lelglg|s o2 |E
o - = : o N 4 T —~|® o0 - S| O < 2 17 D 5 o
> £ c e - u =S = @ g = | 28—l B e~
> = = K z o | B ° € &%= |82 o o 2| & 2| TISCIEQL|SY
< x 2 | £ | 8 < g |xalx [B83] 5 S| |%| 8| 8|25|62535
|l 8| 2| 5| 5 |85 S| 5 |SS|5_[SE| 2| 8| e|5|&|5|2|52258883
» | A a | & ® S| & a e |[e&lec |2l S| S [@|lalale]=[22506Z=sE
Ref7[ 10.00 [ 10.00 [ opp i |Weak, grey GRANITE, very intensely
6cm 10.06 il fractured, highly weathered
10.50 e
RK1| 1-4 i 22 0
11.00 N
11.50 | 11.50 I ~
HaL o
12.00 Hhhn 3
RK2 | 5-10 Hhnn 28 0 ©
12.50 HERH c
T g o
! o Q.
13.00 | 13.00 il 3 2 g
M o =T
13.50 iR g S
RK3 | 11-17 R 37 | 13 | 18 = g
14.00 HHHE a
B 5
14.50 | 14.50 Y S
e ©
15.00 HHRE
15.50 RK4 | 18-26 H 48 | 16
16.00 TR
16.50 SHRH \ 4 \ 4 v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-93)

| CENGRS

ISO/IEC 17025:2005 /& Location : Lagoon-1 Surface Elevation:  RL 208.640 m Boring Method :  Rotary Drilling
Certified Lab{ﬁ‘é’g UTM Coordinates : 752995 E, 2408464 N Ground Water Depth : 21.82 m Casing Depth:  9.5m
Certificate No. TC-7134 Survey Coordinates : 1380S, 1011W Termination Depth: 30 m (RL 178.64 m) Boring Start : 19-Dec-18
Ground Water Level : RL 186.82 m Boring Finish:  21-Dec-18
~ c = Size of Hole: NX
mn |2 = Return Water
< S —_ X g x 3 ‘%) >
= 3 2 € G = o ~ 2 |5
3 Sl - | £ 18 |5 | > § |3 I
© _ O 5 ROCK DESCRIPTION ® 3 |12 |18 (2~ 5| 3 s |2 o4
2 £ ; S 2 = 3 |E< | |cE ol 8 le|l gz [v2 |=
© —_ = o . 3 n T —~|® c O o | O s 2 |8 3 = [}
> 1S c Z ] - u e S R[S =R B - = S S ~1€ 3~ o~
: = 5 o z o | B o e &= |8e| o Blzle| 2| < |SC[E83%¢|5
Z | g x 2 | £ | 8 < g |xalx [B83] 5 S| |%| 8| 8|25|62535
5l 8| =& 8 |&|E S| 5 |89|5-|s5€| 2| 8| 2|8|L|s|E|528582
» | A a | & ® S| & a 2 |[e&lec |2l S| S [@|alala] =[2256Z=sE
16.50 11111 Weak to moderately strong grey GRANITH
Lihihmijvery intensely to moderately fractured,
17.00 | 17.00 11111 highly to moderately weathered
17.50 HHHE
RK5 | 27-37 nin] - weak, very intensely fractured, highly 55 21 18
18.00 nhhnl weathered, 10.0 to 18.5 m
18.50 | 18.50 A -
niinl - moderately strong, moderately m
19.00 nn]  fractured, moderately weathered B
RK6 | 38-46 ninn{ 18.5t030.0m 61 37 T
19.50 (HHHH o)
A c o
Ililllll ; o
20.00 | 20.00 HENH 9] - £
HHH 85 | =
20.50 T | | 8
RK7 | 47-57 nnn 68 31 30 3 ®
21.00 HHEE a
HH 5
21.50 | 21.50 AR &
THHH «
22.00 BHTE
RK8 | 58-69 S 73 | 40
22.50 T
23.00 | 23.00 SBnH vi v

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-93)

| CENGRS

ISO/IEC 17025:2005 /& Location : Lagoon-1 Surface Elevation:  RL 208.640 m Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752995 E, 2408464 N Ground Water Depth : 21.82 m Casing Depth:  9.5m
Certificate No. TC-7134 Survey Coordinates : 1380S, 1011W Termination Depth: 30 m (RL 178.64 m) Boring Start : 19-Dec-18
Ground Water Level : RL 186.82 m Boring Finish:  21-Dec-18
- c = Size of Hole: NX
m P = = Return Water
< S —_ X g x 3 ‘%) >
= » n = g 2 o ~ c S
= o) = = 0
< S 3 S “5 é s |8 2z 5|3 £ |z
g _ O S ROCK DESCRIPTION ® 3 |12 |8 |2~ | 5| .| 8|8 o4
= £ S o E = 3 |£S |a c £ S| 8 [ % o |3 -2 (=
© — £ S . 3 2 o T —~|® o 9° o 2| O = 8 1% Qp °
> € c S - - 5 = S XS =S o) g > | 2|8 c|E 2| 2
> = 3 @ Z o | © o c |& °.|= S| o ) 21 £ = L |8 E 9[5S
S o 1= ®© £ e < Q ~ O |x =] S D B S 7 5 | = £ 8 o E|5 &
|l 8| 2| 5| 5 |85 S| 5 |SS|5_[SE| 2| 8| e|5|&|5|2|52258883
» | o s | & & S | & a e |eZigs |2l S| S| a|[alald]l=[2Z5CE=SE
23.00 1111 [Moderately strong grey GRANITE,
RK9 | 70-77 Lhihm]moderately fractured, moderately 76 43
23.50 i {weathered
24.00 | 24.00 HHHE
24.50 RK10| 78-87 e 79 | 45
25.00 | 25.00 A &
nhhh °
25.50 O c T
RK11| 88-97 S 80 | 40 | 30 S 5
26.00 R sl = | 8
|||'|||I o o
R = e £
26.50 | 26.50 O k=) - .
HAHE - 5
27.00 A 5
RK12] 98-107 N 84 42 a
27.50 i —
A N
28.00 | 28.00 T )
28.50 RK13|108-116 81 | 45
29.00 | 29.00 SR
29.50 RN v \ 4

MQutside NABL scope.

Project No. 218093 _Vol-llI

* Equivalent Unconfined Compressive Strength based on Point Load Strength Index

ULR-T-C174118000000093P

Plate 27 of 114




Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

| CENGRS

Rock Profile (BH-93)

ISO/IEC 17025:2005 g»ww% Location : Lagoon-1 Surface Elevation:  RL 208.640 m Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752995 E, 2408464 N Ground Water Depth : 21.82 m Casing Depth:  9.5m
Certificate No. TC-7134 Survey Coordinates : 1380S, 1011W Termination Depth: 30 m (RL 178.64 m) Boring Start : 19-Dec-18
Ground Water Level : RL 186.82 m Boring Finish:  21-Dec-18
= c " Size of Hole: NX
) — |2 = Return Water
- 3 _ 2 |8 |z S 5 |2
= s | 2 El 218 |2 | c |« 5 |2
< S | B g e 18 [§ |® z 2|3 5 |8
e _ O S ROCK DESCRIPTION = 3 |12 |8 |2~ s|S| | 8|2 o |8
g — = = . o w I © —~|® o o Ee] o) (O] < fa 8 (Ol o
S = 2 - — 5 = = w9 @ g > 218 ~lEb Ao~
' = S o Z o S o = g °.|s o N b3 > o & <C 9= o N 3
Z | s x s | = c | g £ g8 |xals [85] 5 S 12|15 |23 5|2 E|58 €3 ¢
|l 8| 5|5 =8 | &5 S| 5 |3g(8.|sE| S| 8| 2|s|&|s5|E|5225 8
» | A a | & ® S| & a e |[eZlecs |2 &l S| S| a@alalald]l=|dE56Z==
29.50 RK14[117-124 1111 Moderately strong grey GRANITE, 83 46 | 30 |4 3 < ~
Lt imoderately fractured, moderately 5o |=° | 7”0
| _|30.00]30.00__ |___|__ pfiviweathered _ _ _ _ _ _ _ _ _ _ ___ (3000 _ __[__Jd__[__39 |y Ly L_Jd__L_do_d__Jd___d__
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-101)

Certified Laboratory Location : SWGR Room Surface Elevation : RL 207.817 m Boring Method : Shell & Auger
(NABL) . _ . , .
Certificate No. TC-7134 UTM Coordinates : 752854 E, 2407944 N Ground Water Depth : 22.80 m Casing Depth : 15.0m
Survey Coordinates :  1933S, 1145W Termination Depth: 25 m (RL 182.817 m) Boring Start : 03-Dec-18
Ground Water Level : RL 185.017 m Boring Finish : 05-Dec-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
g T'; x = g 2 ® o)
z |2 © o | E = s = 2
: - | > SOIL DESCRIPTION p= —~ |8 i > [} © k7] 0 3 =
o o n o S o E ‘O o~ = o~ O (0] y - [ =
z =R - | | || & S12| B Olr-|o8 c . ikl B
o) c (2 = ST B B BN B B g = a|lo €l E 2 L «|[E£S58 |88 |5 |2
2 | > | 8 | ® Sl - lo|l g8 [¥|l08(88] 2 5|1 °%9|1E2E|88E| 052 |?
5 s 1315, & SlelB|=|a|2|8|8ac|28 o8 82| 2|8|583|5es 2288
o= © = = — = = o L L ol < o - = bt
s || & |k |8z & c|[6|8|G|oc|8|lalagdlt|ldsse|s8| o |2|[8a2[lES|EES|L
<|=
0.00| 0.50| DS1 gE Very dense brown sandy gravels (GM)
|
ole
1.00(1.45| SPT1 | 74 | 74 8§ 250 65| 27| 8 0
Isls
250(2.95| sPT2 | 89 | 89 //Hard brown silty clay, high plastic (CH)
4.00|4.45| SPT3 | 56 | 56 %
5.50|5.95| SPT4 | 70 | 70 %
7.00(7.45| SPT5| 82 | 82 - with traces of gravel, 7.0 t0 8.5 m 4 14 | 50 | 32
8.50(8.95| SPT6 | 82 | 82
10.00{10.45| SPT7 | 59 | 59
11.50{11.95| SPT8 | 63 | 63 / 58.6| 27.3| 31.3
13.00{13.45| SPT9 | 93 | 93 // 14.50
IIII/
14.50{14.62| SPT10 RS/ It Refusal met on Rock. Core driling
11114 | through rock adopted. Refer to next
111111 | page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-101)

| CENGRS

ISO/IEC 17025:2005 /& Location : SWGR Room Surface Elevation:  RL 207.817 m Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752854 E, 2407944 N Ground Water Depth : 22.80 m Casing Depth:  15.0m
Certificate No. TC-7134 Survey Coordinates : 1933S, 1145W Termination Depth: 25 m (RL 182.817 m) Boring Start : 03-Dec-18
Ground Water Level : RL 185.017 m Boring Finish:  05-Dec-18
- c = Size of Hole: NX
m — |2 = Return Water
s I —_ X e x 3 g >
= @ 7] E > |2 |o < 5 |2
2 s |3 <1 2|8 [£ |2 > 513 | 2 |3
© _ O 5 ROCK DESCRIPTION ® 2 |2 |2 |z~ 5| 3 s |2 CA iy
3 E | s S 3 = 8 [£< |o |cE S|l elxls|s @8 |5
® — = > . 3 w x T —~|® [SIRE) o O < 2 |8 oI o
> I p o i “— S 2| ® E=l @ = 2 |8 (292 |5 ~
; = 5 o z o | © o € |&°%|= |82 ozl &2 T SC[ED%C]|5
Z | g x 2 | £ | 8 < g |xalx [B83] 5 S| |%| 8| 8|25|62535
|l 8| |5 8 |&|& S| 5 |SS|5_[SE| 2| 8| e|5|&|5|2|52258883
» | A a | & ® S | & a e |[e&lec |2l S| S [@|lalale] =[22506Z=sE
Ref7| 14.50 | 14.50 | SPT i | Very weak to weak, grey GRANITE,
12cm 1462 10 :::-:::: disintegrated to very intensely fractured,
15.00 :::E:::: highly to completely weathered
WS1 - :-:-:::: 0 0
15.50 nhnnd o - very weak, disintegrated, completely
ni] weathered, 14.5 to 19.0 m
Ref*/| 16.00 | 16.00 [ SPT Y -
6cm 16.06 | 11 HaL o
16.50 Hhhn 3
WS2 - Hhnn 0 0 ©
17.00 HHHE )
i c o
! = o Q.
Ref*/| 17.50 | 17.50 | SPT o 213 E
5cm 1755 | 12 i Tl1e | =
18.00 i 5 5
WS3 - L 0 0 = §
18.50 R S
B 5
Ref*/| 19.00 | 19.00 | SPT R ~
7cm 19.07 | 13 i - weak, very intensely fractured, highly ™
19.50 i weathered, 19.0 to 25.0 m
20.00 RK1| 15 H 21 | o
20.50 | 20.50 HHH
21.00 SHRH \ 4 \ 4 v
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-101)

| CENGRS

ISO/IEC 17025:2005 /& Location : SWGR Room Surface Elevation:  RL 207.817 m Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752854 E, 2407944 N Ground Water Depth : 22.80 m Casing Depth:  15.0m
Certificate No. TC-7134 Survey Coordinates : 1933S, 1145W Termination Depth: 25 m (RL 182.817 m) Boring Start : 03-Dec-18
Ground Water Level : RL 185.017 m Boring Finish:  05-Dec-18
~ c = Size of Hole: NX
) |2 = Return Water
< S —_ X g x 3 ‘%) >
\;: 17} @ \E/ g R o = S o
< s |3 g 3 g £ |2 > 5|3 £ |z
o _ o e ROCK DESCRIPTION = 3 |12 |18 (2~ 5| 3 8|2 o |8
= E S S 3 = 8 [£< |o |cE sl eElElsls |28 |=
® — = > . 3 w x T —~|® [SIRE) o O < 2 |8 oI o
| E| s s | 2 5 SEE |29 3|2 S |8 ~€8. 0
: = 5 | 2 < o | B ° c ||z |Be| . 2 |22 2] LT [3%C|E gz
Z | s x s | = c | g £ g8 |xals [85] 5 S 1215|323 5|2 E|58 &3 ¢
5l 8| =& 8 |&|E S| 5 |89|5-|s5€| 2| 8| 2|&|&|s|E|52258 2
» | A a | & ® S| & a e |[eZlecs|d &l S| S| a@alalald]l=|dZ56Z==
21.00 i |Weak, grey GRANITE, very intensely
RK2 | 6-10 Lhin i fractured, highly weathered 26 0
21.50 SR
22.00 | 22.00 S
NN Lo i~
:I:I:I:l g g o
22.50 n S | = |EZ
RK3 | 11-18 (b 28 0 18 m S S
NN = o I
23.00 R S| | =3
T - 8
23.50 | 23.50 S 3 E
24.00 T
RK4 | 19-26 i 2 | o
24.50 i
__|zs00|2500| | ___|_ _fpmenyg oo 1 2500] L.l L_ el el s L L_odo_1__d1___1_._.

MQutside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l b
| al

Soil Profile (BH-102)

Certified Laboratory Location : Space for Lime & Gypsum Handling Area  Surface Elevation : RL 208.087 m Boring Method : Shell & Auger
(NABL) . i . : .
Certificate No. TC-7134 UTM Coordinates : 752960 E, 2407959 N Ground Water Depth : 18.32 m Casing Depth : 13.5m
Survey Coordinates :  1906S, 1039W Termination Depth: 30 m (RL 178.087 m) Boring Start : 05-Dec-18
Ground Water Level : RL 189.767 m Boring Finish : 07-Dec-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
. g o] x g g = § é
: Z |3 SOIL DESCRIPTION 2 |z |3z - 5 s | © g =
o ) o — — > | € = 2 S 8 - K = —_
z | 2|0 e | 2|2 S| 2|2 Sles| s O lr|o8 € Z<=a2| 2
o) c (2 = ST B B BN B B g = a|lo €l E 2 L «|[E£S58 |88 |5 |2
= | =19 | 8 c | ® Sl =]l ] 2|8 x |0 9|lRof >3 E |9 |c3E|l288€E| g0 |
5 E |3 |E.|E S le|Bl=|z|2|8|8|E|28| 28|58 |28|583|583|288]¢8
e [o] @ = pae = 0 o S O | © o o - = bt
L._.Swu.Sz’cF cl|lo|d|lalo|S|lalaaldas|ses2|a|2|Sa2|SEL|&ES |k
##77)Hard brown silty clay with gravel, high
0.00|0.50 | Ds1 ?mastic (CH)
1.00(1.45| SPT1 | 52 | 52 %
250|295 SPT2 | 63 | 63 % 11| 3 | 38| 48
4.00| 4.45| SPT3 | 66 | 66 %
5.50|5.95| SPT4 | 71 | 71 %
7.00|7.45| SPT5 | 76 | 76 / 58.5(26.3 | 32.2
8.50(8.95| SPT6 | 85 | 85 /
10.00[10.45| SPT7 | 80 | 80 %
11.50(11.95| SPT8 | 90 | 90 / 13.00
Ref*/ THERE o
13.00{13.09| SPT9 9em nhnt|Refusal met on Rock. Core drilling
111 [through rock adopted. Refer to next
:::i:i::: page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Space for Lime & Gypsum

Rock Profile (BH-102)

| CENGRS

ISO/IEC 17025:2005 /& Location : Handling Area Surface Elevation :  RL 208.087 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752960 E, 2407959 N Ground Water Depth : 18.32 m Casing Depth:  13.5m
Certificate No. TC-7134 Survey Coordinates : 1906S, 1039W Termination Depth : 30 m (RL 178.087 m) Boring Start : 05-Dec-18
Ground Water Level : RL 189.767 m Boring Finish: ~ 07-Dec-18
~ c = Size of Hole: NX
mn |2 = Return Water
S 5 _ | |8 |2 S s |5
= » n = g 2 o ~ c %
= o} = = 0
< S 3 S “5 é s |8 2z 5|3 £ |z
e _ O S ROCK DESCRIPTION ® 3 (2|8 |2= | 5| .| 8|8 o4
2 € S 1S = & o |£< |a c £ Ll 8 3 |o © 2 5
_ S S . 3 o T —~|® o 9° o 2| O = g |3 Qp °
> < - o | _ Y — S XIS E=I)] o) - o > g o—|lEgE o | o —~
% g S @ z o | © © c |g . |= S| o o |2 & = s |2 [E 9°g| 2
< o [} o < Qo < [0} < 0O | © 3 =1 D @ S 7] o} = & o =
5l 8| =& 8 |&|E S| 5 |89|5-|s5€| 2| 8| 2|8|L|s|E|528582
» | A a | & s S| @& a e |[eZlecs |2 &l S| S| a@alalald]l=|@58Z==
Ref7[ 13.00 [ 13.00 [ prg 1| Weak, grey GRANITE, very intensely
9cm 13.09 il fractured, highly weathered
13.50 Hhnn
RK1| 1-5 nan 24 0
14.00 N
14.50 | 14.50 I ~
HaL o
15.00 Hhhn 3
RK2 | 6-13 Hhnn 26 0 ©
15.50 T S
di S 2
16.00 | 16.00 HHH 5|5 £
i mle |3
1650 i : :
RK3 | 14-18 R 28 | o |18 = g
17.00 R S
B 5
17.50 | 17.50 i S
e ©
18.00 HHRE
RK4 | 19-27 O 29 | 14
18.50 HHRE
19.00 | 19.00 HHH
19.50 SRAH, v v v
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Space for Lime & Gypsum

Rock Profile (BH-102)

| CENGRS

ISO/IEC 17025:2005 /& Location : Handling Area Surface Elevation :  RL 208.087 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752960 E, 2407959 N Ground Water Depth : 18.32 m Casing Depth:  13.5m
Certificate No. TC-7134 Survey Coordinates : 1906S, 1039W Termination Depth : 30 m (RL 178.087 m) Boring Start : 05-Dec-18
Ground Water Level : RL 189.767 m Boring Finish:  07-Dec-18
- c = Size of Hole: NX
mn — |2 = Return Water
< S —_ X g x 3 ‘%) >
\;: 17} @ \E/ g R o = S o
< s |3 g 3 g £ |2 > 5|3 £ |z
o _ o 2 ROCK DESCRIPTION ® 3 |12 |18 (2~ | 5| .| 8|8 o4
% S o o = = 8 2T | c £ o o o o |5 - 2 u—
= = | =z ; 9 vt x |8 5|le |8 s |20 S| 8|3 23 |°©
> £ c e - u =S = @ g = | 28—l B e~
= = 5 o z > | © ° e |8 °|= S ol _ o |21 & 2| < |93<C|€ 3|5
< x [} = < o) < @ v 0Olx 23| 3 D 5 5 @ 5 |= E|52 E|5 &€
|l 8| 2| 5| 5 |85 S| 5 |SS|5_[SE| 2| 8| e|5|&|5|2|52258883
» | A a | & ® S| & a e |[eZlecs|d &l S| S| a@alalald]l=|dZ56Z==
19.50 i Weak, grey GRANITE, very intensely
RK5 | 28-35 L] fractured, highly weathered 32 13
20.00 SR
20.50 | 20.50 i
21.00 e »
RK6 | 36-43 Hhh 28 0 @
21.50 HHHE ®
HHHE g
22.00 | 22.00 (NN c (o)
THHH S o
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Space for Lime & Gypsum

Rock Profile (BH-102)

| CENGRS

ISO/IEC 17025:2005 /& Location : Handling Area Surface Elevation :  RL 208.087 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752960 E, 2407959 N Ground Water Depth : 18.32 m Casing Depth:  13.5m
Certificate No. TC-7134 Survey Coordinates : 1906S, 1039W Termination Depth : 30 m (RL 178.087 m) Boring Start : 05-Dec-18
Ground Water Level : RL 189.767 m Boring Finish:  07-Dec-18
~ c = Size of Hole: NX
mn |2 = Return Water
S 5 _ | |8 |2 S s |5
= @ 7] E > |2 |o < 5 |2
2 s |3 <1 2|8 [£ |2 > 513 | 2 |3
5 _ O 5 ROCK DESCRIPTION ® g > |2 (2= S| 3| | 8|2 S
2 € S 1S S & d |£T |ao c £ Ll 8 3 |o © 2 5
— = = : o x T @ oL o 21 O < ] Q p ©
> < - o | Y S Q| ®© =) bo) ~ > ) 8 ~lE€E v~ v —~
= = 5 o z > | © ° e |8 °|= S ol _ o |21 & 2| < |93<C|€ 3|5
< x [} = < o) < @ v 0Olx 23| 3 D 5 5 @ 5 |= E|52 E|5 &€
sl 8| 5| &| 3 | &8|E S| 5 |89|5-|s5€| 2| 8| 2|8|L|s|E|528582
» | o a | & s o | & a e |[eZlecs|d &l S| S| a@alalald]l=|dZ56Z==
26.00 | Weak, grey GRANITE, very intensely 4
Lhin i fractured, highly weathered -
26.50 | 26.50 SR m
TR B
27.00 HaL ©
RK10| 73-83 S 42 | 19 - )
27.50 (Y = g
nunn = EN £
28.00 | 28.00 i 18 | =
[ < ~ C
HH 2 £
28.50 RK11| 84-95 S 44 | 15 | 18 - 5
[HHHH a
29.00 | 29.00 i 5
nhh N
29.50 RK12| 96-104 it 49 18 J ®
| _[s000l3000| _ | gt oo s000| 1 1 el Ll L L 4 1 __1_
MQutside NABL scope. * Equivalent Unconfined Compressive Strength based on Point Load Strength Index
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

CENGRS (Ip[l h
| al

Soil Profile (BH-103)

Certified Laboratory Location : Ash Classifier Surface Elevation : RL 206.887 m Boring Method : Shell & Auger
(NABL) . . . : .
Certificate No. TC-7134 UTM Coordinates : 752864 E, 2407826 N Ground Water Depth : 20.12 m Casing Depth : 14.0m
Survey Coordinates :  2048S, 1121W Termination Depth: 25 m (RL 181.887 m) Boring Start : 10-Dec-18
Ground Water Level : RL 186.767 m Boring Finish : 11-Dec-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
E X <
- ‘:‘,5 ; x =] % 2 T o)
Z |s © g | E = B 5 2
: - | > SOIL DESCRIPTION p= —~ |8 i > [} © k7] 0 3 =
o o n o S o E ‘O o~ = o~ O (0] y - [ =
z 2|3 - | R < =] = Sl Olr-|o8 c = 5| Q
p s | @ _ s | S| =~ — |2 SIS ElcE| @ ol lels |ocac |50 2
a > |0 8 s 5 R = 5| ¢ |0 x| o|loo| 3 = O |l EZE| vQ € So|®
: £ |3 |5.|¢E Sle|B|=|7|2|2|852|28|28|8c|28|8|583]|583| 2288
= Q = e = Y © O o =] o Q o ) = o
L |2 A i |3%| & clo|ld|lalol3laladobl|lasSes2|a|2|(SeZ|SeEZ|[ &z |
----A\ery stiff to hard brown clayey silt,
0.0010.50 | DS1 2" medium plastic (CI)
1.00]| 1.45| SPT1 | 26 - very stiff, 0.0to 4.0 m
250|245 SPT2 | 30
400 4.45| SPT3 | 41 - hard, 4.0t0 13.0 m
5.50| 5.95| SPT4 | 52
7.00|7.45| SPT5 | 70 0 4 | 60| 36
8.50(8.95| SPT6 | 78
10.00{10.45| SPT7 | 90 2 41.2119.2]22.0
11.50/11.95| SPT8 | 98 2 13.00
102/ THERE o
13.00{13.26| SPT9 11em nhnt|Refusal met on Rock. Core drilling
111 [through rock adopted. Refer to next
:::i:i::; page for details.

M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-103)

| CENGRS

ISO/IEC 17025:2005 /& Location : Ash Classifier Surface Elevation:  RL 206.887 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752864 E, 2407826 N Ground Water Depth : 20.12 m Casing Depth:  14.0m
Certificate No. TC-7134 Survey Coordinates : 2048S, 1121W Termination Depth : 25 m (RL 181.887 m) Boring Start : 10-Dec-18
Ground Water Level : RL 186.767 m Boring Finish:  11-Dec-18
- c = Size of Hole: NX
m P = = Return Water
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> € c S - - ‘5 = S XS T4 @ = | o >| 2 |oc|E o] 2
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sl 8| 5| &| 3 | &8|E e | 5 [88|8_|5E| S| & |2 |8|&|5|=5|s52/88¢823 2
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13.50 | 13.50 1| Weak, grey GRANITE, very intensely
il fractured, highly weathered
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-103)

| CENGRS

ISO/IEC 17025:2005 /& Location : Ash Classifier Surface Elevation:  RL 206.887 m Boring Method :  Rotary Drilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752864 E, 2407826 N Ground Water Depth : 20.12 m Casing Depth:  14.0m
Certificate No. TC-7134 Survey Coordinates : 2048S, 1121W Termination Depth : 25 m (RL 181.887 m) Boring Start : 10-Dec-18
Ground Water Level : RL 186.767 m Boring Finish:  11-Dec-18
- c = Size of Hole: NX
mn — |2 = Return Water
< I — X 2 o 3 ‘%) >
= 3 @ S - 2 o ~ c -5
3 Sl - | £ 18 |5 | > § |3 I
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> < - o | _ Y S Q| ®© =) bo) ~ > ) 8 ~lE€E v~ v —~
! ~ =} Q z o ° o € g °.|= Q9 . 7] > 2 = < A% |E 0 Y| 5
Z | s x s | = c | g £ g8 |xals [85] 5 S 12|15 |23 5|2 E|58 €3 ¢
sl 8| 5| &| 3 | &8|E S| 5 |89|5-|s5€| 2| 8| 2|8|L|s|E|528582
» | A a | & ® S| & a e |[eZlecs|d &l S| S| a@alalald]l=|dZ56Z==
20.00 i [Moderately strong ro weak, grey GRANIT
RK5 | 26-31 Lhitihijvery intensely fractured, highly weathered 25 10
20.50 TR
nhnn] - weak, 13.5t021.0 m
21.00 | 21.00 HHL -
nhhnl - moderately strong, 21.0 to 25.0 m S @
21.50 S S | 3
RK6 | 32-43 n 46 31 Q| g T
22.00 nhn S | - g
I|I|I|I| ] 9
NN g s
22.50 | 22.50 A £
S 2
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RK7 | 44-53 nhL 63 38 | 22 ©
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh

M/s. NTPC Limited

Soil Profile (BH-104)

| CENGRS (I

2T
Wil

Certified Laboratory Location : TAC Surface Elevation : RL 208.237 m Boring Method : Shell & Auger
(NABL) . . . ; .
Certificate No. TC-7134 UTM Coordinates : 752848 E, 2407736 N Ground Water Depth : 23.82 m Casing Depth : 11.0m
Survey Coordinates :  2138S, 1129W Termination Depth: 35 m (RL 173.237 m) Boring Start : 12-Dec-18
Ground Water Level : RL 184.417 m Boring Finish : 15-Dec-18
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | __ | Density and Moisture Shear Tests <
£ g <
aE . E § |z L
Z |5 ® ) £ c > = 2
s s |> SOIL DESCRIPTION 5 ~ |Z dJl2 > o] o D o L =
(2} < — o o | = oo~ =2 ~| O 0] 3 - c =
Z 2 13 X ) ~| R = 124 @ o |l o8 c =~ )
o | T |2 S8 S] T2 |®|8e|g8| e |ls|ESs |88 |58 |3
A i c | @ Sl =] 2|8 x |0 9|lRof >3 E |9 |c3E|l288€E| g0 |
£ E [ 32 |£ Bls|(28|2|als|8|alE|l=2SEl2-| 8 8|E83(258S 2888
= Q = e = Y © O o =] o Q o ) = o
c 2|l & | |S% clo|ld|lalol3laladobl|lasSes2|a|2|(SeZ|SeEZ|[ &z |
e ~~|Very stiff to hard brown clayey silt,
0.00|1.00| DS1 I medium plastic (CI)
1.00|1.45| SPT1 | 27 | 27 - very stiff, 0.0to 4.0 m
2501295 SPT2 | 28 | 28
4.00|4.45( SPT3 | 52 | 52 | - hard, 4.0t0 13.0 m
5.50|5.95| SPT4 | 60 [ 60 [rrm 41.6]21.7(19.8
7.00| 7.45| SPT5 | 63 | 63 [/
8.5018.95| SPT6 | 71
10.00|10.45( SPT7 | 76
11.50/11.95| SPT8 | 90 40.8| 23.2|17.6
13.00(13.45| SPT9 | 96 14.00
Ref*/ -
14.00|14.02| SPT10 2em Refusal met on Rock. Core drilling
through rock adopted. Refer to next
page for details.
M SPT is outside NABL scope.
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Geotechnical Investigation for Lara Super Thermal Power Project, Stage-Il, Village- Chhapora, Raigarh, Chhattisgarh
M/s. NTPC Limited

Rock Profile (BH-104)

| CENGRS

ISO/IEC 17025:2005 /& Location : TAC Surface Elevation :  RL 208.237 m Boring Method :  Rotary Dirilling
Certified '-ab(oNri‘é’g UTM Coordinates : 752848 E, 2407736 N Ground Water Depth : 23.82 m Casing Depth:  11.0m
Certificate No. TC-7134 Survey Coordinates : 2138S, 1129W Termination Depth : 35 m (RL 173.237 m) Boring Start : 12-Dec-18
Ground Water Level : RL 184.417 m Boring Finish:  15-Dec-18
~ c = Size of Hole: NX
mn |2 = Return Water
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Ref7| 14.00 | 14.00 | SPT 1| Weak, grey GRANITE, very intensely
2cm 14.02 ] 10 il fractured, highly weathered
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