BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI
ORIGINAL APPLICATION NO.732 OF 2022

IN THE MATTER OF:

Janak Palta McGiligan &Ors Applicant
-Versus-
State of Madhya Pradesh | Respondent
INDEX
Sr. | Description Pg
No. No.

1. FACTUAL AND ACTION TAKEN REPORT DATED
25.01.2023 BY JOINT COMMITTEE OF MPPCB, CPCB,
DFO KHANDWA & DISTRICT MAGISTRATE KHANDWA IN
COMPLIANCE OF ORDER DATED 02.01.2023 PASSED BY
THE HON'BLE NATIONAL GREEN TRIBUNAL,

PRINCIPAL BENCH, NEW DELHI.

FILED BY

S Fronee
RAGHAV SHARMA

Advocate for Madhya Pradesh Pollution Control Board
Address: Basement, B5-202,

Safdarjung Enclave, New Delhi - 110029

Ph. No.: (+91)-8527066461;
Email:raghav@srcolegal.in




Joint Committee Report

In the Maiter of

Original Application No.732/2022

Janak Palta MeGilligan & Ors.
Vis
State of Madhya Pradesh

w.r.L.

Hon’ble National Green Tribunal [Principal Bench]
New Delhi Order dated 02.01.2023

Date of Visit: 25 January 2023

Location: Mandhata Island, Omkareshwar
District-Khandwa (MP)



Index
5. No. | Details Page Mo,
L. Eeport of the Joint Committes 315
2. Ph-mugmphs of Visit to Mandhata Island l&-17
3. Annexure - 01 : Copy of the order dated 27-07-2022 jssued by the Hon'ble NGT 18-27
(CL}in matter of OA No. 31/2022 on similar issue,
4, Annexure - 02 : Goople map of the Island and the river Narmada 28
3. |Annexure - 03 : Layout Plan showing location of the River bridge, approach 29
road, Museum and Statue site, stacking srea of debris and
proposed plantation on Mandhata Island
. Annexure — 04 : Status overview of the Statue and Museum site (Mandhata 30-31
Island } in Statue of Oneness Frcgect at Omkareshwar
7. Annexure - 05 ; Copy of permission letter for tree Luthng dated 10/11/2021 32-313
8. Annexure— 06 : Copy of permission letter for tree cutting dated 1071272021 1435 |
4, Annexure — 07 :Report and Panchnamy of counting of trees by concerned 641
Department
[0. | Annexure — 08 :Permission letter/ order no, no 346 dated 24/03/2022 for cutting 42-44
of trees on 11.56 ha land issued by the Sub Divisional Officer.
Punasa, district Khandwa _
11, Annexure - 09 : Copy of Environmental Clearance issued by MPSEIAA 45-36
12. | Annexure — 10 : Status of trees planted till date and schedule of proposed 57
plantation to be done in 2023-24 by MPETDCL
& Annexure — 11 : Copy of Consent to Establish issued by MPPCR, 58-67
14, Annexure — 12 : Ambient Ajr quality monitoring report of the construction site, (4
15. | Annexure — 13 ; Narmada River Water quality Analysis reports at upstream. i
16. | Annexure — 14 : Narmada River Water quality Analysis reports al downstream, B
I7. |Annexure — 15 : Information submitted by PWD bridge Khandwa regarding | 67-68
reuse of excavated material and construction of rapta across
the River _ _
I8. | Annexure ~16 : Foundation recommendation report (inclusive of Geotechnical | 60375
Investigation report). . .
19. | Annexure — 17 : Permission of Dircctorate of Archeological Department Bhopal 276
for construction of the Statue and the Muscum, _
20, | Annexure — 18 : Copy of Memorandum submitted by the Petitioner Mrs. Janak | 277-296

Palta MeGilligan during visit of the Joint Commiitee,




Joint Committee Report

Joint Committee Report in the matter of Hon’ble NGT OA No. 732/2022

(Janak Palta McGillican & Ors. V/s State of Madhva Pradesh) in

compliance of the Hon’ble NGT directions dated 02/01/2023

Hon’ble NGT Principal Bench, New Delhi vide its Order dated 02/01/2023 in O.A. No.

732/2022 (Janak Palta McGilligan & Ors. V/s State of Madhya Pradesh) directed in para No.
1 & 2 as under.

L

This original application has been registered under Section 14& 15 of the National
Green Tribunal Act, 2010 (hereinafier referred to as ‘NGT Act, 2010°) on a letter
petition received from Dr. Smt. Janak Palta McGilligan complaining about pollution of
air and water near Omkareshwar in Madhya Pradesh due to construction of ‘Statue of
Oneness’. The said construction is going on near Omkareshwar Jyotirling Tirth,
Madhya Pradesh. It is alleged that for purpose of construction of said statue, more than
1000 trees have been cut. The land upto 30-40 feet has been dug by using heavy
machines without following scientific methods causing huge damage to the top soil and
debris of the construction is being dumped in River Narmada causing damage to aquatic
life. It is also alleged that sewage is directly being discharge in River Narmada causing
health hazard to local residents and ecological disturbance is also being caused due to
damage caused to the hilly track for the construction. In support of complaint,
photographs have been appended with letter petition. Perusal whereof shows that debris
of construction material have been dumped in river path and logs of trees also shows

cutting of huge number of trees.

In our view, before taking any further action in the matter, it would be appropriate to
obtain a factual report for which purpose, we constitute a joint committee comprising
State PCB, CPCB, Divisional Forest Officer, Khandwa and District Magistrate,
Khandwa who shall visit the site, collect relevant information and submit factual report
within two weeks by email at judicial-ngt@gov.in preferably in the form of searchable
PDF/OCR Support PDF and not in the form of Image PDF. Nodal agency will be the

State PCB for coordination and compliance.



In Compliance of above directions passed by Hon'ble NGT, Madhya Pradesh
Pollution Contrel Board has nominated Regional Officer Indore and Central Pollution
Control Board Bhopal has nominated Shri Milind Nimje, Scientist-C as member of joint
inspection committee.

Joint Committee comprised of following Officers have visited the construction
site of *Statue of Oneness™ at Mandhata Island near Omkarveshwar, District-Khandwa
on dated 25/01/2023 ;-

oo

Shri Anup Kumar Singh, 1AS, Collector Khandwa.

Shri Devanshu Shekhar, District Forest Officer, Khandwa

Shri Shriniwas Dwivedi, Regional Officer, MPPCH, Indore

Shri Milind Nimje, Scientist-C, CPCB, Regional Directorate Bhopal.

Following Officers of the different concerned Departments were also present
during the visit:-

=]
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8.

9.

Shri C.5. Solanki, SDM Punasa, District-Khandwa

Shri Uday Mandloi, Tehsildar Punasa, District-Khandwa

Shr Mahesh Chandra Verma, SDO, Forest, District-Khandwa

Shri Atul Kotiya, Scientist, Regional Lab, MPPCR, [ndore

shri Prateck Mandloi, Sub Enginecr. PWD Bridge Division, District-
K handwa

Ms. Monika Pardhi, Chief Municipal Officer (CMO), Omkareshwar, District-
Khandwa

D, Shailendra Mishra, Assistant Director, Department of  Sanskrati &
Incharge Officer Aacharya Shankar Ekta Nyas

D, Krupal Verma, Assistant Director Horticulture Department

Shri Sachin Verma, Assistant Mining Officer, District-Khandwa

10. Shr1 P.K. Chaturvedi, Additional Director, M.P. Tourism, Distriet-Khandwa
11. Shri D.8. Parhar, Executive Engineer (EE}), M.P. Tourism, District-Khandwa

Petitioner Mrs. Janak Palta MeGilligan was also present during the inspection,

Issues raised by the Petitioner in the Application (OA 732/2022):

{1

. Pollution of Air and Water near Omkareshwar due to construction of “Statue

of Oneness”,

Cutting of more than [ 000 trees for the purpose of construction of the Statue.
Digging of land upto 30-40 feer by using heavy machines without following
setenlific methods causing huge damage to top soil.

Dumping of debris of the construction in River Narmada causing damage to
aquatic life.



5. Direct discharge of sewage in River Narmada causing health hazard to local
residence,

6. Ecological disturbance due to damage caused to the hilly track for

construction.

Earlier Petition before Hon'ble NGT (CZ) on similar issue :

A petition was filed by OA Number 31/2022 (CZ) (Shiva Mission Trust Vs
State of Madhya Pradesh & Org. before the Hon'ble NGT Central Zonal Bench
Bhopal in year 2022. The main issued mised by the applicant were :-

1. Cutting of trees on Mandhata Island and the approach area without
permission,

2. Hill cutting, excavation and terraforming for purpese of road construction on
Mandhata Island,

3. Loss of ecology which may poses risk to the river bed siltation, pollution and
Nooding due 1o tree cutting and terraforming ¢ hill cutting,

4. Use of buldzers and heavy machineries in construction may disturb local wild
life.

Hon’ble NGT (CZ) had constituted a Joint Inspeetion Commitiee comprising
of the District Forest Otficer, Khandwa and the Regional Officer, M.P. Pollution
Control Board Indore and directed to visit the site and submil factual report vide its
order dated 02/05/2022. In compliance of Honble NGT order dated 02/05/2022, the
joint committes had visited the site on 29/06/2022 and submitted i1s report. Hon'ble
NGT (CZ) had disposed the application vide their order dated 27072022 with
dircctions that project must follow the conditions specified in the environmental
clearance. Copy of the order dated 27-07-2022 is enclosed as Annexure-1,

Factual Report in Compliance of Hon'ble NGT (Principal Bench)
Order dated 02/01/2023 :

The Joint Committee has visited on dated 25/01/2023, the Mandhata lsland
including road & museum construction sites on the Island, plantation ares, free
cutting areas and details are as follows:

1. Mandhata Parvat is located as Island in between two stream of the River
Narmada. Un the Island there are natural trees, bushes, plantations, temples and
SOME previous constructions were also seen. Google map of the Island and the
river Narmada is enclosed as Annexure-2. In the Google map two streams of
Narmada & Omkar Parvat of Mandhata Island may be perused.

b

Layout plan of the area showing location of the River, Bridge, Approach Road,
the Museum, the Statue, debris/excavaled material stacking area and the
proposed plantation with number of planis and area is enclosed as Annexure-3,



3. Govt of MP has allotted 11.56 ha. Land for construction of the Statue of Giury
Aadi Shankarachrya and the Shankar Museum on the Mandhata Island, Mcharya
Shankar Sanskritik Ekia Nyas, Govt, of MP. Sanskriti Department is DeCUpier
or owner of the land allotted. The project construction agency is M.P. State
Tourism Development Corporation Limited (MPSTDCL) which is also g
corporation under Govt. of MP.

4. Execution of the project for construction of the Statue of Guru Shree Aadi
Shankaracharya and the Shankar Muscum is being done by the Acharya
Shankar Sanskritik Ekta Nyas Govt, of MP, Sanskriti Department and
M.F. Tourism Development Corporation Limited (MPTDCL). The approach
romd 15 being constructed by Puhlic Works Department (PWD) of the MP State,

5. Observations :

Brief of observations during visit are as follows:

(A} Current status of project constructions :

1. A bridge across the river Narmada is under construction to reach 1o the
Island. The Bridge is being constructed by the PWD of the State Gowt,
Approx 40-30% work have been completed.

2, A temporary Rapla Bridge across the River by pipe culverts has been
constructed to reach 1o the Island.

3. Approach road of 14m width and 1.270 KM length from the River 1o the
Museum site has been constructed by the PWD of the State Govr,

4, For construction of the Shankar Museum, excavation work For
foundation was observed.

5 For Construction of the Statue of Shree Guru Asadi Shankaracharya,
excavation work for foundation has been completed and concrete work
for foundation is under progress.

. Excavated material has been stacked in the project arca at 400-500 meter
away from North stream of the River benk. The stacked material will be
reused for backfilling work around the Museum by the Myas. Dumping
of debris in the River was not observed.

(B} Owverview regarding Exeavation, Plant Cuttings and Proposed
Plantation for the Projeet ¢

An overview of the Museum (including Statwe) site including excavation
and plantation details has been submitted by Madhya Pradesh State
Tourism Development Corporation which is enclosed as Annexure-4.
Details are summarized as follows:



I. Excavation & Stacking (Museum Site) ;

a. | The total surface area of excavation 21330 Sqm.
b. Total Excavated Soil 1,005,335 Cum.
c. Average Height of Excavation 4.90 m.
d. Maximum Height at any point £35m.
3 Total Surfsce area used for stacking the | 16400 SCJITH,
excavated soil
f The Use of Stacked excavated s Proposed to be reused
for  backfilling at
Museum site.
2. Excavation & Stacking {Approach Road):
a. The total Lengtﬁ of the Approach Road | 1270 M.
b. | Total Excavated Soil | 61,542 Cum.
C. Average Hei ght of Excavation 340 m. 1
(d. [ Maximum Height at any poimt B.50m.
e, | Excavated soil reused in Approach Road | 46130 Sqm,
f. Excavated soil issued to contractor for | 15412 Sgm,
reuse in backflling |
3. Trees Cutting & Plantation {(Approach Road) :
& | Tree cunting permission ([Granted by | 1051 trees
s[IM, Punaza)
b. | Trees have been cut by PWD 1051 trees
¢. | Proposed plantation along the sides of | 1200 | Total 2200
Approach Road {By PWD) Plants
d. Proposed plantation in other areas on | 1002
the Island by PWD
4. Trees Cutting & Plantation (Museum Site)
a. Tree cutting permission in 11,56 ha. land | 418 Trees
of Museum site {As per EC)
b. | Trees have been cut (till date) 260 Trees
[ c. Trees vet to be cut 158 Trees
d. | Proposed plantation at 11.56 ha. land of | 6025 | Total 36025
Muscum site (By MPTDCL) plants
e Proposed plantation al Mandhata Island | 30000 |
other than Museum Site (By MPTDCL)
i Fmp'nsr:u:l Plantation at Mandhata Island | 2410 plants
(By MPTDCL)




(C) Status of trees cultings, permissions obtained and proposed
plantation:

K

Trees on the land of Approach Road were counted by the Revenue
Department and total 1051 trees were on the way of approach road
accordingly permissions to eut the trees were obtained by PWD from
Sub Divisional officer Punasa District-Khandwa vide their letter
dated 10/11/2021 and 10/12/2021. Copies of the permission letters

are enclosed as Annexure-3 & 6.

The PWD has cut total 1051 numbers of trees and deposited the
wood received after cutting of the trees to Forest depot Sanawad
Dhsirict Khandwa,

Counting of trees on the land of 11.56 ha. allotted for construction of
the Statue and Muscum has been conducted by the Revenue
Department and the Forest department during March-April 2022, On
the above land area 1181 trees and 4316 bans/bamboo were found.
Report & Panchnama in this regard is enclosed as Annexure-7,

Assistant Director, Department of Sanskrit Cum Officer |ncharge
Acharva Shankar Sanskrii Ekata Nyas, Govt of MP has obtained
permission for culting of trees of land arca 11.56 ha. (Museum Site)
The Sub Divisional officer Punasa Districl Kandwa has granted
permission for cutting of trees vide order no 146 dated 24/03/2022.
Copy of the order is enclosed as Annexure-8.

Environmental Clearance hias been granted by MP State Environment
Impact Assessment Authority (MPSEIAA) (o the project. Copy of
the Environment Clearance is enclosed s Annexure-9. As per EC
granted, 418 trees have been permitted to be eut at the Statve and
Museum site of the project,

As mentioned above total trees proposed to he cut as follows -

| At museum site (11,56 ha.} 418

|!="P:

For eonstruction of approach road 151

Total trees proposed to cut for complete project | 1469

As per current status, trees already cut or uprooted till dated as
follows

At museum site (11.56 ha.) 260)

|

For construetion of approgch road 1051

Total trees already cut till date 1311

In addition w above 1525 bans’bamboo have also been removed
from the Project site.




8. Proposed plantation |
a Proposed pl'almmil::n at 11.56 ha. (Muscum Site} | 6025
b. Proposed plantation at Mandhata Island EIHLEY
. Froposed plantation along Approach Road sides | 1200
d. Proposed plantation at other areas by PWD 1002
Total proposed plantation 38227 plants
9. The Project has already done plantation till date as follows
a. Plantation @t 11.56 ha, (Museum Site) 1200
b. | Plantation at other places on Mandhata Island 1210
Total Plantation done 2410 plants

Location sites of plantation done on the Island may be perused in

Annexure-2.

The Praject Proponent has planted 2410 trees on total 2.26 ha. area
till date. Plant species are Neem (1425), Karanj (670), Pipal (125),
Bargad (80), Putranjivak (20), Belpatra (30), Madhukamini {207 and
Kadamb (20). Plantation have heen observed during the visit,

A schedule of future plantation has also been submitted which is
enclosed as Annexure- 1. Details are as follows

5.No, Duration of Numberof | Plant Specics
Plantation Plants to he
planted
1 June-2023 0010 Karanj, Neem,
2 July-2023 | 5000 el - Banged,
i Bellpatra,
3 May-2024 10004 Dhavad, Anjan.
4 June-2024 5000 Amaltas, Palash
z Tuly-2024 3000 1& other forest
plant species

As mentioned above, project has propoesed to plant 38227 (rees on
Mandhata Island which is more than 10 times of the total trees {1469

trees) to be cut for the project construction.




(D) Reply on the issues raised by the Petitioner in the
Application (OA 732/2022):

. Pollution of Air and Water near Omkareshwar due to construction of
“Statue of Oneness™ : -

The Project has provided following measures for control ol air and water
pellution :

¢ The Project Proponent has obtained Environmental Clearance
from MP Swte Environment TImpact Assessment Authority
(MPSEIAA) vide letter issued dated 15-04-2022. The copy of the EC
may be perused as Annexure-9,

* The Project has obtained Consent to Established from Madhya
Pradesh Pollution Control Board Uls 25 of the Water (Prevention and
Cantrol of Pollution) Act 1974 and Ufs 21 of the Air (Prevention and
Control of Pollution) Act 1981, The copy of consent letter is
enclosed as Annexure-11.

* The project proponent has proposed to install sewage tregtment plant
for treatment of any waste water to be penerated from the premises
and will be reused in plantation and greenbelt development on the
Island only.

* The Project has provided water sprinkling arrangements at
construction site to control fugitive emission during construction
activities. Ambient air quality monitoring has been carried out by
MPPCB at 02 locations at the construction site on the inspection day,
Copy of analysis report is enclosed as Annexure-12, As per anal ysis
report, PM-10 was found 58.1 & 654 Microgram/cum which is
within prescribed limit as per Mational Ambient Air Cuality
Standards of 100 microgram/cum.

* Project Proponent has proposed to install 02 STP (Sewagpe
Treatment Plant) of total capacity 800 K1LD (a0 KLD + 200 KLY
at the site of Museum.

* At present there is no gencration of sewage due to construction of the
Statue and the Museum.

s Nagar Parishad, Ombkareshwar has already installed 04 STPs at 04
different locations to take care the sewage generating within Nagar
Parishad area,

* Water sample of River Narmada st up-stream and down-stream of
the project site were collected by MPPCB and analysis report is
enclosed as Anmexure-13 & 14 Quality of the River water
conforms the Category-A of Surface Water Quality  Standards
15:2296,




As mentioned here in above, the project proponent has proposed 1o
install adequate facilities for treatment and disposal of wastewater 1o
be generated due to activities at the Museum site and to prevent any
discharge into the River.

2. Catting of more than 1000 trees for the purpose of construction of the
Statue

As mentioned here in above Parra C. the Project has proposed to do
plantation on the Mandhata Island to maintained good Environmenial
conditions. The project has proposed to plant 38227 trees instead of
1469 trees which to be cut for the project. Plantation has been
proposed on the 4.00 heet. land near Museum and 36 hect,
additional land allotted for plantation on the Island.

As mentioned here in above, plantation is going on and till date 2410
trees have been planted and remaining shall be planted by Jul y=20124
us per the scheduled submitted by Project.

The project has proposed to plant more than 10 times trees as
compared to number of trees to be cut for the complete project to
improve environmental conditions of the area.

3. Digging of land upto 30-40 fept by using heavy machines without
following scientific methods causing huge damage to top soil :

The project is under construction and excavation for foundation has
been done. Digging of land upto 30-40 feet has not been done as
submitted by the applicant. For construction of Statue, excavation
upto 15-16 feet and for Museum, excavation from zero o approx 27
feet has been carried out,

A Bndge across the River Narmada is alse undes construction to
reach Mandhata Island, where the Statue and the Museum is under
construction. Al present there is a lemporary rapta bridge by laying
68 row 1200 mm pipe culverts has been constructed with a valley
bridge of 25 m x 2,5 m to allow regular Row of water in the river at
downstream. Obstruction of water flow in the River was not
observed during visit,

Information  submitted by Public  Works Department,  Bridge
Ehandwa i enclosed here with for reference as Ann exure-15.
Machineries being used for excavation : Hydraulic Excavator with
Breaker — 210 Hyundai and Hitachi (Mo Blasting is used). The
excavation was done base on the Ceo-technical study for the site,
Geo-technical study report is annexed as Annexure-16.



4. Dumping of debris of the construction in River Narmada causing
damage to aquatic life ;-

Top soil & excavation material has been kept stacked in project sire
in safe manner. Distance between stacked material and River stream
is approx 400-500 meter. Disposal of debris or excavated material
was not observed in the river stream.

As submitted by the Project, 2100 Cum murrum, 31920 Cum.
ordinary rock & 2752192 Cum hard rock was received due to
excavation and cutting for road construction work, Total 46130.14
Cum rock and murrum has been re-used for the road construction
work and remaining 15411,78 Cum serviceable hard rock has been
1ssued to contract agency for reuse like construction of toe walls ete.
As submilted by the Project. 105335 Cum soil has been received due
to excavation of foundation for Statue and Museum, which has been
kept stacked on 1.64 ha. area in project site.: Stack material is
proposed 1o be reused for backfilling at Museum site during
construction,

There is no dumping of debris of the construction in River Narmada
was observed.

3. Dircet discharge of sewage in River Narmada causing health hazard
to local residence :-

Al present, the Project is under construction stage and there is no
generation of sewage, hence no discharge of sewage in the River,
River water quality has been tested and found under Category-A of
the surface water quality standards [5:2296,

The Project has proposed to install STPs for treatment of any sewage
which will be generating after completion of the project and treated
wastewaler shall be reused for plantation and green belt development
on the Island,

6. Ecologieal disturbance due to damage cavsed 1o the hilly track for
construction :-

» The applicam has raised issues of ecological disturbance the river

and pellution ete. due to construction of Approach Road, the Statue
and the Museum on the Island and trees cutting, In this regard, it is
pertinent to state that the project proponent has proposed (o plant
38227 mew trees in place of 1469 trees to be cut which is more than
10 times in number as compared to number of trees (o he cut,
Iherefore, adverse impact on the environmental conditions will not
arise. Due to dense plantation on both sides of the approach road and
on other remaining area of the Island, number of plants will be mare
than that a1 present, which will prevent soil erosion on the Island and
improve the environmental conditions.



* The applicant has raised the issue regarding effect of use of
bulldozers and heavy machineries on local wild life, In this regard, i
is stated that water sprinkling is applied to suppress dust at
construction site to control fugitive air pollution and adverse effect
on local wild lives will not arise,

* The Museum site is located at approx, 400-500 m from North bank
of the river and above 90m from the river. Plantation on Island has
been proposed and boundary wall around Museum is also proposed
to be constructed; hence, there will be no possibility of dust particles
to be reached in the Aver,

* The Project is under construction by taking care ol environment,
hence ecological disturbance to the hilly track for construction will
not arise.

6. The Petitioner has submitted in their petition some of the monuments are

protected by Madhya Pradesh Ancient Monument and Archeological Sites and
Hemains Act 1974 and instead of that construction work is under progress
without taking care of the monuments. It is pentinent 1o submit here tha
Aacharya Shankar Sanskritik Ekta Nvas Bhopal has obtained permission
from the Directorate of Archeological Department Bhopal. Copy of the
permission letter is enclosed as Ampexwre-17, According to permission of
Archealogical Department, construction is taking place.

Petitioner Mrs, Janak Palta MeGilligan was also present during the inspection &
submitted a memorandum to the Joint Committee which is attached as
Annexure-18, lssued raised in the memorandum are as same as described above
in this report and related to cutting of trees, excavation for road and Statue and
Museum construction and dumping of debris into the River.

Conclusions:

Counting of trees have been done prior to cut trees by the concerned
department. 1051 trees were counted on the land of approach road and
1181 trees were counted on the Museum site of 11.56 ha. The project
proponent has obtained permission from the Sub Divisional Officer
Punansa District Khandwa for cutting of trees for construction of the
approach road and the Stame & Museum,

As mentioned above in the report, total 1469 trees (1051 for approach road
and 418 for Museum site) are required to be cul. Dutl of 1469 trees, total
1311 trees have been cut till date and remaining trees (maximum upto 158
trees) at Muoseum site will also be cut.

VA
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Plantation is under progress and till date 2410 plants have been planted on
the Island.

The project proponent have started plantation and approx. 38227 trees are
proposed to be planted on Mandhata Island for improvement of
environment and to protect any seil erosion or silting ete, Plantation
proposed is more than 10 fimes of the number of trees to be cut (1469 trees)
for the project. As result of the proposed plantation, densification of trees
an the Island will take place and will improve the environmental conditions
of the area as well.

Environmental Clearance (EC) from MPSEIAA as per requirement of EIA
Notification 2006 and consent under the Water/Air Acts have been obtained
from MPPCRH.

Aacharya Shankar Sanskritik FEkita Nyas Bhopal hasz also obtained
permission from the Directorate of Archeologieal Department Bhopal for
construction of Statue and the Museum,.

Project Proponent has proposed to install 02 STP (Sewage Treatment
Plant) of total capacity 800 KLD (600 KLD + 200 KLD) at the site of
Museum for freatment of sewage 1o be generated during operation of the
project and treated effluent will be reused for plantation and green belt
development. Project proponent shall not be allowed to discharge any
wastewater into the river in any circumstances as per EC and Consent,

The Projeet proponent has provided water sprinkling arrangement for
control of fugitive emission due to construction of the project.

Ambient Air quality monitoring has been carried out and air quality was
found within prescribed limit. Similarly the Narmada River water quality
was also conforms to the category-A of surface water quality standards
15:22%¢6.

Excavated material’soil/murrum/rock ete. have been kept stacked within
premises in safe manner and it will be reused for backfilling at Museum
site. Debris material was not found dumped into the River,

Excavation has been done by traditional machines like hydraulic excavator
with breaker without blasting.

A Bridge across the River Narmada is also under construction to reach
Mandhata Island where the Statue and the Museum is under construction,
At present, there is a temporary rapta bridge has been constructed by
laying pipe culverts and constructing a valley bridge to allow regular flow
of water in the River.



13. The Projeet proponent has assured for compliance of conditions of EC &
Consent, so that Environmental Conditions of the area, the River water
quality and aquoatic lives will not get affected due to operation of the
project.

Photographs taken during visit may be perused.

Enclosures: As above

(Milind Nimje) {Deva elchar)
Seientist-C, Regional Directorate, District Forest Officer,
Central Pollution Control Board, Khandwsa

Bhopal

= _
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(8 N Dwivedi)
Regional (Mficer
MP Pollution Control Board,

Indore




Photographs

Excavation for Museum Foundation

The Statue foundation under construction

Stacking of debris material




Photograph with Petitioner

Bridge (under construetion) & Rapta across
the River Narmada
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BEFORE THE NATIONAL GREEN TRIBUNAL
CENTRAL ZONE BENCH, BHOPAL
[Through Video Conferencing)
Oripinal Application No.31 /3022[CE]
Shiva Mission Trust Applicant(s|
Versus
State of Madhya Pradesh & Ors. Respondentis)

Date of hearing: 27.07.2022

CORAM: HON'ELE MR, JUSTICE SHEQ KUMAR SINGH, JUDICIAL MEMBER
HON'ELE DR. ARUN HUMAR VERMA, EXPERT MEMBER

For Applicant(s]: MNone

For Respondent(s): Mr. Sachin Mehta, Adw
M=, Parul Bhadorla, Adv,

OROER

1 The background given by the applicant iz that a land admeasuring 1.00
hectare in Khasra No. 7/1 was allotted to the applicant for afforestation
and development of garden and the Trust planted large number of trees
in the area. Currently there iz temporary shelter established therein for
the guard/watchman and further a small piece of land s also aocuped
by one ascetic namely Sant Shree Shreskalasi Baba since 2008 whose
residence has been pefuebished by the frust. The Trust has alao

appolnted a Pujari namely Ehri Gajendra Das who also resides and

maintaine a eowshed on =2aid land.

2 [t has come to the notice of the Trust vide order no. 286/2022 of the
Nagar Parishad, Omhareshwar that a truat namely Achaarya Shanlar
Sanskriti Ekta Trust in consonance with the Cultural Department of the
State Government has planned to conatruct a 108 fi. statue of the

Achasryva and 8 museum. The grievances is in furtherance of the same

1



the respondent trust and the government have begun haphazard felling
of trees on the hillock and the approsch area: That the same iz being
done without and. prior permits from the Trees Officer a3 envisionsd
under Section & of the M.P. Vrikshon Ka Parirakshan (Nagariva Kshetra)

Adhiniyam 2001.

That, for the purpose of road construction the State iz also
indizcriminately terraforming the surreunding ares which form part of
the Omkareshwar hill. That, presently encugh hill-cutting, excavation
and terraforming has been already done that wvehicles are able to
approach the summit which iz greatly disturbing the soft ecology of the

ared,

Trees are being felled haphassardly without any permits from the
Municipal Tree Officer, leading to deforestation and loss of ecology in
absolyte coptravention of the M.P, Vokshoo Ka Parirakshen [(Nagariva

Kshetra] Adhinivam, 2001,

That construction of unnecessary road is causing noise and sir pollution
and disturbing the local ecology and wildlife which will further disturh

the sensitive balance in which this river is land thrives,

That, there is threat to the rver changing itz course and eventual
flooding because of the siltation that will be caused during rains. That,
the unbridled excavation being carried ocu! ripghl now will permanently

damage the ecology and terrain of the area,

This application has been filed with the relief to stop felling of trees and
cutting of trees and with a prayer with direction to made plantation 10
timea of the number of trees destroyed. The matter was talken up by
this Tribunal on 02.05.2022 and committer consisting the Dy. Forest

Officer, Khandwa and representative of the State Pollution Control

2



Board was constituted with a direction to submit a factizal and action
taken report. The committee visited the site and submitted the report,
which 1z as follows ;

"The Joint Commiitee vislted the Mandhata lsland including road
L3 muscum construction sites on the Island, plantation area,
tree cutting areas and observations are as follows:

L Mandhata Parvat is located as Island in between two
stream of the Fiver Narmoda. On the lsland there are natural

treee, bushes, plantations, temples and some previous

consiructions were also seen. Google map of the [3land and
the river Narmada is enclosed as Annexure-1. In the Google
map two streams of Narmada & Ombkar Parvatl of Mandhata

Island may be perused.

2, Najari Maksha of the project area is enclosed as
Annexure-2 which shows right atream of the river [Narmed
Eaveri River), location of bridge under construction across
River Narmada, approach road, land allotted to Acharya
Shankar Sanskritik Ekta Nyas Govt. of M.P. Sanskrit
Department,

3 Govt of MP has allotted 11.56 ha land for
construction of the Statue of Guru Asdi Shankarachrya and
the Shapkar Museum oo the Mandhata Island. Acharya
Shankar Sanskritik Ekta Nyas, Govi. of MP. Sanskrit
Department is occupier or owner of the land allotted. The
project consituclion agency iz M.P. State  Tourism
Corporation Limited which is also a corporation under Govt.
of M.P. The land area of [1,56 ha, iz inclusive of the area of
1.00 ha. which was previously given to Bhiva Mission Trust
for plantation only, Permission granted to the Shiva Mizsion
Trust has been cancelled by Collector Khandwa wide its order
dated 02.03.2022 and the land (= given to the Sanldil
Department for constuction of Statue and the Mussum.
Copy of the order is enclosed as Annexure -3,

4, M/s Bhiva Migsion Trust (the applicant in OA) was
given permission for plantation and horticulture development
on land area of 1.00 ha on the Island at Survey No. 771 by
Sub Divisional Officer, Khandwa District Khandwa vide order



no. 1 I 16/Re-2/08 Khandwa dated 12.05.2008 with
conditions that any other activity or construction work shall
be prohibited and ownership of the land shall be vested with
the Government of Madhva Pradesh. Copy of the permizsion
letter is enclosed aa Annexure. -4,

5. M /= Shiva Mission Trust has dene plantation on land
ard alse constracted water tanks, swimming pool, residential
houge, toilets and some other pakks construction on the land
which may be perused in the Google map of earlier date
enclosed as Annexure-5. M/s Shiva Mission Trust has
violated the conditions of permission and accordingly a fine of
Rs. 20000/- was imposed to themn by Maib Tehsildar, Tappa,
Mandhata, district Khandwa vide their order dated
22.03.2014. Copy of the order is enclosed as Annexure -6 for
perasal,

B, Execution of the project for construction of the
Statue of Guru Shree Aadi Shanksracharya and the Shankar
Mus=eum being done by the Acharya Shankar Sanskritik Ekta
Nyas Govt, of MP, Sanskriti Department and M.P. Touriam
Development Corporation Limited. The approach road is
being constructed by Public Works Department (PWD) of the
Stake.

Observations ;
Brief of chservations during visit are as follows:
iA) Current status of project constructions :

. A bridge across the river Narmada is under construction to
reach to the Island. The Bridge iz being constructed by the
PwD of the State Govi.

2 A road of 14m width and 1.2 KM length is under
construction from bridge to the Museum site. The road iz also
being constructed by the PWD of the State Govt. Out of 1.2
KM road length, 700 m length has been made by hill cutting
and terraforming and remaining by filling.

3. For construction of the Shankar Museum, excavailon
work for foundation was observed. Excavated material has



been stocked on the nearby land and it is proposed to be
reuaed for filling work around the Museum by the Myas.

4, For Copstructon of the Stame of Shree Guru Aadi

Shankaracharva, excavation work for foundation was
oheerved

(B}Status of trees cuttings and permissions obtained :

i Trees on the land of Approach Road were counted by
the Revenue Department and sccordingly permissions ta cut
the trees coming on the way of approach road were obtained
by FWD, Sub Divisional officer Punasa district kendwa vide
letter dated 10.11.2021 and 10.12.2021 hss allowed to cut a
total of 1051 trees. Copies of the permission letiers are
enclosed as Annexure 7 & 8.

2. The PWD hasz cut total 1051 trees and deposited the
wood received after cutting of the trees to forest depot
Sanawad District Kandwa.

3 Counting of trees on the land af 11,56 ha. Allotted for
the Statue and Museum [which includes land ares of 1 .00 ha,
of Shiva Misslon trust) has been conducted by the Revenus
Department and the Forest department prior to removal of
encroachment during March-April 2022 and 1181 trees and
4316 bans were found on the land area Report & Panchbama
in this regard iz encloged &3 Annexure 9 for reference.

4, Shri  Shailendra Mishra  Assistant  Director,
Cepartment of Sanskrit Cum  Officer  Incharge Acharya
Shankar Sanskriti Ekata MNvas, Govt of MP has obtamed
permizsion for cutting of trees of land area 11..36 ha, The Sub
Disrsional  officer Punasa District Kandres has granted
permigsion for cutting of trees wvide order no 346 dated
24.03.2022. Copy of the order is enclosed as Annexure 10, As
per the order, 207 trees of teal tres and 974 trees of reem,
Jamun, sitafal etc, (total-1081 trees) and 4316 bans have been
granied.

3. Draring Visit of the committee, It has been observed
that for construction of the road 1051 trees have been cut
and anly 200 treea from Museum site have besn cuf. As per

kS
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information given during visit 218 more trees will be required
to be cut from the Museum site. 1525 nog. of bana have alao
been cut for museum site. As mentioned above in this Parra
1469 trees and 1525 bans (Total 2994 are reguired to be cut
for construction of the project mcluding approach road,

(C) Status of proposed Plantation :

1, The Department / Myas has proposed 1o plant new trees fo
compensate ecologleal imbalance of the lsland. Detalls of trees 1o
be cut for completion of the Project and proposed plantation o be
done is enclosed as Annexure- 1L, Details are summarized as
follows:
1 Alomg both sides of the approach roed (1.2 KM road
fength) 1200 trees are proposed to be planted. The Sub
Divisional Officer Punasa District Khandwa has issued letier
to the Shree Aacharye Shanker Sanskritik Ekata Nyas for
plantaticn sleng both sides of approach road vide their letter
no 532 dated 200062022 Copy of the letter iz enclosed ag 12

Annexure-12.

2 At Museum Site of 11.56 ha, land area. buailt up area
will be approx. 4 b, On remaining area densification of trees
has been proposed (o be done by planting 6025 trees in the

EALECEN,

3. Additional lond of 36 ha. is also allotted to Shree
Aacharya Shankar Sanskritik Elkata MNyas for plantation on
the Island on back side of the Museum site away from
parikrama. marg., Approx 30000 tree plantation has been
proposed by the Nyas under densification of treea,

4, The Forest Range Odficer Punasa District Khandwa
has been informed by MP state Tourism  Development
Corporation Lid. vide letter no. 117 dated 25.06.2022 that 36
ha, land has been reserved to plant approx 30000 plants and
In accordance o this 300 pits have been prepared for
plantation. Copy of the letter is enclosed as Annexure 13,

5. As mentioned above in sub-paras no 1 to 3, total 37225
trees have been proposed to be planted on the Mandhata
Izland to compensate any adverse effect in the environmental

conditions.
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2, Durlng wisit, i has heen observed that plantation in the
glope arca of the laland towards left atream of the river has becn
gtarted and approm. 470 pite have besn found prepared for
plantation. Flantaton iz proposed to be started from 28th July.
2022 (Harivali Amavasya) on 36 ha. land also.

(D) Other Issnea raised by the Applicant in the OA

1. The applicant has raized issues of ecological disturbance and
gilting problem in the river, flooding and pollution ete. due to
construction of Approach Read, the Statue and the Museum on
the Island and trees cutting, In this regard, it 18 pertinent to
state that the project authorities have assured and proposed to
plant 37225 new trees in place of 2994 trees to be cut which is
maore than 13 times in number as compared to number of trees
to be cut. Therefore, adverse impect on the environmental
conditions sgems not to arise. Due to dense plantation on both
aides of the approach road and on other remeining ares of the
Izland including valley and hill, number of plants will be more
tharn at present and thers seems no soil erosion or silting
problam n the river,

2. The applicant has raised the izsue regarding effect of use of
bulldozers and heavy machineries on local wild life. In this
regand, it is stated that water sprinkling by movable tankers is
applied fo suppress dust at construction site to control fugitive
air pollution and seems no significant adverse effect on local

wild lives,

3. The Museum site is located at approx. 300 m from north bank
of the river and above 90m from the river. Plantation on island
has been proposed and boundary wall arcund Museum is alao
proposed to be constructed; hence there rvill be least
poazibility of dust or soil particles to be reached in the over,

[E] Status of Environment Clearance and propossl for Air
Water pollution Control:

1, The Project has obtained Environmental Clearance from MP
Btate Environment Impact Asaesament Authority (MPSELAA)



vide letter issued dated 15.04.2022. The copy of the sameis
efclosed as Annesure 14,

The project authorities. has proposed 1o install sewage
treatment plant for treatment of any waste water to he
generated from the premises and will be reused in plantation
and greenbelt development on the [sland only] As per
information during vizit, it has beery fobd that there will not be
any discharge of treated or untreated wastewatsr into the river.

|F] laformation aummary provided by the Ascharya Shankar
Sanskritik Ekta Nyas Bhopal vide letter no. 1607 daped
02.07.2022 is enclosed as annexure 15 for reference,

Conclusions:

The project authorities have obtained permission from the
Sub Divisional Officer Punansa District Khandwa for cutting
of treea for construction of the approach road and the
Statue & Museum,

Counting of trees have been done prior to cut trees by the
concerned department, 1051 trees were counted on the land
aof approach road. 1181 trees and 43186 bans were counted
on the Museum site of 11.56 ha.

1.05] trees have already been cut for construction of the
approach road.200 trees & 1525 bans have been cut for
construction of the Statue & Museum. From the Museum

gite 218 more trees are yet to be cut,

For approach road total 1951 trees and for Museum total 418
trees and 1525 bans are required to be cut, As mentioned
above total number of trees and bans to be cut are 2994 for
execition of the complete project.

The project authorities have started plantation and approx,
37225 trees are proposed to be planted on Mandhata 1zland
for compensation of any adverse impact on environmental
and to protect any soil erosion or silting ete. while total trees
to be cut are 2994, Plantation proposed is more than 10
times of the plants to be cut for the project, Result of the



propossd plantation, densification of trees on the Island will
take place and will improve the environmental conditions of

the area as well,

B, The applicant was permitted to do plantation onky on 1.00
ha Government land but the applicant had violated the
conditions of permission by construction of residential
house, toilets. swimming pools ete, and fine of Rs. 20,000
wag alzo Impozed on the applicant trust by Naib Tehsildar
Tappa Mandhata, District Khandwa, Now permission has
been  cancellsd by  the Collector EKhandwa  and
encroachments and some of the constructions have been
rermosved,

T Environmental Clearance ([EC) from MPSEIAA as per
requirement of ELA Notification 2006 for building projects
has been obtained and the project iz under construction as

per EC.

B, The Project Authorities has proposed to install Sewagpe
Treatment Plant as per EC condition and to reuse treated
effiuent for plantation and assured not to diecharged amy
waste water |n the river.

8,  The Project Authorities has propossd to take care any water
and nir pollution during construction phase alsa.”

A perusel of the record revesls that the Collector vide order dated
DZ.03.202] modified the order dated 23.02.2021 whereby and where
under the right of plantation given o the applicant was modified and
withdrawn. It is further reported that a Writ Petitlon No. 957 of 2014
was filed befors the Hon'ble High Court of Madhya Pradesh at Jabalpur
and vide order dated 27.01.2014 it was directed to remove the
enicroachments the matter was enguired by the Tehsildar  Mandhata
and it was found that the applicant has encroached the land and make
certain directions for which the applicant was directed te deposit an
amount Re, 20,000/-as penalty and was further directed to remove the

eticroachment within a time limit.



.

3.  The matter of further planning against which the present petition have
been filed was duly considered by the concerned court and vide order
dated 10,11.2021 an ofder has been passed, The Forest Department
Revenue Department has properly monitored and counted the number
of trees and there are certain directions for plantation of trees. The
project finds approval of Ministry of Environment, Forest &% Climate

Change vide order dated 15.04,2022 with certain conditions.

1. The Cultural Department of the State of Madhya Pradesh vide order
dated 02,07.2022 has initiated the development of the site, taking

proper protection of trees and re-plantation,

11, In wvisw of the above dizgcussion, we are of the view that proper
precautions have been taken by the State Government and the Forest
Department / Eevenue Department and protection of the plantations
and re-afforestetion heve been taken into account, the Sahayak
Sanchalak Sanskritd has further directed for plantation of more than

0,000 of trees.

12,  Accordingly, there is no vielation of envirenmental law and rules and we
do not tntend to interfere with order impugned. The policy matters are
within the domain of the State Government. The project finds approval
of Ministry of Environment Forest & Climate Change and Enviroramental
Clearance from the department concerned. Project must follow the
conditions specified in the Environmental Clearance. Mo further action
iz required, thus Original Applicatian No. 31 of 2022 [CZ) stands

diaposed of.

Sheo Kumar Singh, JM

Dr. Aran Kamar Verma, EM
Th gy, POEE
Qo Mo, 31,2022 |CZ)
K
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hMadhya Pradesh State Tourism Development Corporation Lid.

o hos in e et of o

M-

498 /EPC1/S00/ENGMPSTDC/22/Bhopal

Dated 270172023

STATUS OVERVIEW OF THE STATUE & MUSEUM SITE {MANDHATA ISLAND] IN STATUE OF

OMNEMESS PROJECT AT OMKARESHWAR, M. P,

The following update shall be noted till date in the Statue of Oneness Project at

Mandhata Island, Omkareshwar.

|} Excavation & Stacking (Museum Site ) [ Annexure:nlu2)

& The total surface area of excavation -

b. Total Excavated Soil =

c. Average Height of Excavation -

d., Maximum Height &1 any point =

e, Tolal surfuce arca used for stacking -
the excavated soil

[, The Used of Stacked excavated soil -

21350 sqm.
1.05.335 cum.
4,90m,

8.35m.

16400 sqm.

For refilling.

2} Excavation & Stacking {PWD Road): As per information received from PWD depanment.

3)

[annexure:nd)

a, The total Length of the Road -
b Total Excavated Soil -
¢, Average Height of Excavation -
d. Maximum Height at any point

e, Excpvated sonl rewsed in road -

I. Exeavated sofl issued to serviceable Hard rock-

1270 m.
61,542 cum.
3.40hm.
B30,
46130 sqm
15412 sgm.

Tree Cutting & Plantation { PWD Road): As per information received (rom PWID

department. (gnnexuicid)
a. Tree culling pernission -

b. Total trees cut by PWD dept.

¢, Trees 1o be planted alonpside the road

d. Trees 1o be planted in other areas

1051 trees,
1051 trees.
L2000 frees.

1 (M1 trecs,
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Tree cutting & Plantation (Statue of Oneness Project, Mandhata Island):

a. Tree cutting permission in | 1.56Ha - 418 trees. { Annexure:03)
b. Total trees cut (il date) - 260 trees.

c. Trees vet to be cud - | 58 trees.

d. TotalTrees 1o be planted in 11.56 Ha - G023 trees. (Annexure:03)
g. Tatal trees Planted in 11,568 Hatill date - | 200 trees, {AnnexureB2)
f. Total trees planted in Mandhata 1sland - 2410 trees. {Annexure:06)

e. Trees schedules to be planted in Mandhata - 30000 trees. (Annexure:Da)

f. Planned green cover drawing attached : {Annexure:07)

Creo-Technical data (Statue of Oneness Project, Mandhata Island): { Annexure:(18)

The machinery being vsed lor excavation: Hydraulic excavator with breaker 210 Hyundai
& Hitachi (No Blasting is wsed). The excavation was done base on the Geo-technical
study for the sile.

The stacked excavated soil is approx. 400-500"way from rverbank. Thus. there is no
question of any shurry being discharged in the river Narmada,

Mo Treated or Untreated water is or sewage 15 being discharged im River. The zero
discharged policy 15 beinp (ollowed.

Sewage Treatment Plant will be installed & operational before completion of the project
& CTO will be obtained relatively.

Projecy Director

M!E'STDb Bhopal
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Government of India
Ministry of Environment, Forest and Climate Change
(Issued hx the State Environment Impact Assessment
uthority(SEIAA), Madhya Pradesh)

The Cirectar (Technical)
M P STATE TOURISM DEVELOPMENT CORFORATION LIMITED

Madhya Pradesh State Tourism Development Corporation Limited.
Bhadbhada Road, Bhopal (M.FP.} - 462003 -482003

ENVIRONMENTAL
CLEARANCE

Subject: Grant of Erwironmental Clearance (EC) to the proposed Project Activity
under thea provision of EI& Motification 2006-regarding

Sin'hadam,

This is in reference to your application for Environmental Clearance (EC)
in respact of 1f1m et submitted <toihe SEIAA vide proposal number

SIAMPIMISI261 022 dated47-Mar-2022. The particulars of the environmental

chearance granted to the projgol-are as belows, 050

1. EC Identification No. 2B03EMP 23334

2, File No. H42022 - |

3. Project Type s dES) |

4, Category YENTE M

5 ProjectiActivity Incli{‘;ji o et 0(a) Buiilding ‘and Construction projects
Scheduls No. P, — g

6. Name of Project % _:\:'\_ *Statue ofOneness” Propassd

A e Devslopment for Sie A-1 Statue &
“Wep. Museumi Bnd Site A-2 Parking”
7. Name of Company/Organizatlon M P STATE TOURISM DEVELOPMENT
CORPORATION LIMITED

B, Location of Project Madhya Pradesh
# TOR Date MiA

The project details along with terms and conditions are appended herawilh from page
nn 2 ormwards,

and Virtuous Environmental Single-Windew Hub)

=-F =

(e=zigned)
Shriman Shukla
Date: 1504/2022 Member Secretary
SEIAA - (Madhya Pradesh)

PARIVESH
(Pro=-Active and Responsive Facilitation by Interactive,

Mata: A valid emvironmental clearance shall be one that has EC identificalion
numbar & E-Bign ganerated from PARIVESH Please quole identification
rnumber in &l future correspondence.

This iz a computer generaled cover page.

EC Idenfification ko - ECZZE0LAMP 12310 Fig Mo - 50842022  Date of Esue EC - 150802022 Fage 1 of 12
Page 17 of 242



EC idenfifcation No. - ECZZBAZEMF 1235334  Fie No. - 508472032  Dale of 1ssus EC - 1500402022

O

Ref: Proposal No. S| A/MP/MIS/261810/2022, Case No 9084/2022: Prior Environment
Clearance for Proposed Development for Site A-1 Statue & Museum and Site A-2
Parking “Statue of Oneness” at Village - Mandhata, Tehsil - Punasa, Dist. Khandwa,
MP Taotal Plot Area-1,86,600.00 sq.m. (18.66 ha) 55100.62 sq.m (A1 - 52346.5 sq.
m + A2 = 275412 sqm} by Madhya Pradesh State Tourism Developmant
Corporation Limited, Dist. Bhopal, MP — 482003 Email scoprojeci2022@Egma.com
Envt. Consultant: In situ erwire care, Bhopal (MP)

With reference to above the proposal Nas Dean appraised as per prescribed procedurs &
provisions under the EIA natification lssusd by the Ministry of Environment & Forests vide
5.0, 1533 (E), dated 14th September 2006 and it amendment, on the basis of the
mandatory documents enclosed with the application viz., Form -2, Form 1A, Concapluzl
Plan, drawings and subsequenily submission of EMP report, PPT& the additkonal
clarifications furnished in response to the chearvations of the State Expert Appraisal
Committee (SEAC) and Stata Environment Impact Assessment Authority (SElAA)
canstituted by the compatent Autharity.

|. This is 3 case of Prior Enul% Clea

1 {Statue & Museum and 3 Parking,
Tehsil - Punasa, Dist. . #1‘ 4 y

ii. The project involves apdtc! aiEle aness, Museum an
Parking Facility. The ma «,‘:‘_ 1] RISy £ M and for Building 12
M. The Tolal Land Ares—g BRIEE 15 3 (14,08 ha. For Site A1 + 7.1 ha.
Faor Site A2)] MNat 0, 4l Rroposed Built up area -

Pl
E5100.62 (Al = 52:&1.
i, As per the T & CF K

Developemnt of Site far A-
55" at Vilage - Mandhata,

W GRANI2022 Khandwa

dated tmmnzz? the tg hiof the total 150.140ha area
18,860 ha land = alkaga ] sfibofisiatuein Openess”. The lotal built
up ares proposed by BE 15050 . Siectieames under B {a) calegory {B)
of schedule of EIALMN il i Joi ke i f "jla betwean 20,000
sq.mi. & 1, 50,000 8¢ %i ‘;i i
lv. The case was discuss §322 and is recommended
for grant of priar EE sub -
v. Summary of the proje i
Name of the Project /s EncaaePropodhd ..
| Coordinates of Sie L) M4 SETTN. N
I ) , *';lﬁgu?_;’“?‘ o
Tola Plot Area T BEB00:00 20 M1 865 ha.) B =]
Proposed Bulli-Up Area 55400 62 sq.m (A) - 52346.5 5q. m + A2 = 2754.12 sqm.)PP

hes oblained permission from T& CP vide lefer 16AJAN-
_ ] | 43¢NAGRANIZ022Khandwa dated 137022022 |
[Water requiremant 4200 KLD Source -Narmads Waler Supply It will cater the
domestic requirement whereas additional water reguirament
will be fulliied by treated water from STP. WRD NOC has
hmean oblamad e P

“Wiasie Water Gereraton | 660 kLD | 650 KLD WATER AND 10 KLD SLUDE)
Treatad Wasta Wialer | 650 KLD (480 KLD + 170 KLD)

| Generation == =2, = .

I Capacity of STF RO FLD (B00 KLD + 200 KLD) Trealment Concept . SBR

[Sequential Batch Reagtor)
0P has shtanad NOG (344/LO.NLIN.PARII2022 DATED
3EI0212022] from Omkareshwar Municipal council
b= _ Khantwa for disposal of extra treated waste Water

Sedid Waste Genemalon 13.5TRD
&P has oblained NOS (343LO.NIIN.PAR| 2022 dated
25/022022) from Omkareshwar Muhicipsl council Khandwa |

Page 2 af 12
Page 18 of 242



for disposal of MSW,

Prowar requinement 5a28.93 EVA

Source of Power MPSEE

DG Sat TOOD KVA [4 X 1250 KA, 2 X 1008 KWA) |

UPs 2000 KVA (4 X 500 KVA {1 Siand by Exira)

| Sotar Panel T11 KW

Parking A1 & A-2 sile is 1684 ECS aach

Height of the Statue B0 M [from ground)

Helght of Building ZM

Ralbway Station Omkareshwar Railway Station 11 Km (SW)

Ajir Port Indore .ﬁ.lrpcrt— B3 Km | :r-Mf}

Topography Hilly tarrain

Annual Averags Rainfall TTT.B0 man

Rain Water Harvesting 2 nd. of rakvwaler storage tank has been proposed of 672
Cum (Site A1) and 599 cum (Site A2},

Ereen belt In the proposed project 724845 Sq.mit (58 622 Sqmi. Site Al
+ 158425 Sqml Site A2) areas s afocsted for
greenbeltlandscape developmenl in which 1845 frees have

raposed In mnt.ath:n scherna

Project Cost i 93‘{.80

Based on the information
Environment Impact Assessmep
meeting held on 08.04.2022 apd d
meeting held on dated 25.03,20322

Hence, Prior Environman
did. 14" September 20086 &
Statue & Museum and Site
Punasza, Dist. Khandwa, N
(A1 - 52346.5 3. m + A2 =

others, the State Level
the case In Its 717
andations of 562™ SEAC

wislons of ElA Notification
velopment for Site A-1
18 - Mandhata, Tehsil -
B.66 ha) 55100.62 sq.m
' Tourism Development

Corporation Limited, Dist. Bhopal, MB- brpliance of the Standard

Conditions and the following addifional Specific' Copditions.as recommended by SEIAA &
SEAC in its meetings. | ; : i1
B EFEl;iﬂﬂ Conditions as reco ':'j:: 2 L el # o i g
ﬁ"f 1. The fresh water iupnff;na 3 theelgh Narnada Water suppply as
par NOC obtained from wr-'gp} Tio-EErractic

2, PP should engure linkage wﬂﬁr}ymmpbi’ﬁnﬂlﬁl"?fnha{ﬂshwm Khandwa for disposal of
gxira trested waste waler. Is i

3. For Sqlid Waste Managemeni sensure |ITI[‘:-EEE with municipal eouncll Omkareshwar
Khandwa for final dispasal of MEW . Wet Garbage shall be composied n Organic wasla
convertor, Adequale area shall be provided for sclid waste management wilthin tha
premises which will include area for segregalion, composting. The Iner waste from the

project will be sent to dumping sita,
4, PP should ensure road wadth, front MOS and side  rear as par MPEVR 2012,

5. For firefighting:=

a. PP should ensure distance of fire station approachable from the project sie. fine
fighting NOC{EALONLM PARIZ022 Omkareshwar daled 10/002022) Al the
required fire fighting arrangement shoud be made avitable onthe prolect site as per
HBC 2005,

b. The occupancy permit shall be issued by Municipal council only after ensuring that all
fire fighling measures are physically in place

&. PP shouldensure to provide car parking total- &-1 & A-2 site 5 1884 ECS each,

EC Identification Mo, - EC22BO3SMP123334  Fie No - 808472022 Dafe of Issue EC - 15/04/2022  Page 3of
Page 189 of 242



O

7. Solarlighis provide for common amenities like Street lighting & Garden lighting.
8. Electrical charging poinis for E-Vehicles shall be provided to promote clean energy

8. PP should ensure to submit half yearly compliance report with pholographs of plantation
in MP-SEIAA. If PP Is failed to upload or submit two consecutive half vearly compliance
reports of EC conditions to concemead authority (SELAA and Reglonal Offica, MoEF&ACC,
Gaol, Bhopal) than prior envirgnmental clearance issued to PP will automatically be treated
::P?ETE:IM revaked as per OM No S3QUSEIAA201S dated 30.05.2019 issued by

B. 5 fie Conditions as recommended by SEAC
| Statutory Compliance

l. The projest proponent shall oblain all necessary clearance/permission fram all relevant
agencies including fown planning authorty before commencement of work, All the
construchion shall be done in accerdance with the lecal building byelaws,

. The approval of the Competent Authority shall be obtained for slructural safety of
building due to earthguakes, adequa equipmeant etc as per National

i ; of fing
Bublding code including prute&?%n'l umgg g -.-. elc,
1

lii. The prejedt proponent shal o 5 3 EslablisHEperate under the provisions

of Alr (Fravention & Control ofP8 g
Control of Pellution) Mt tl‘ il
BoardiCommitiees, # |
w. The project propanant
walar'surface water [
v, & cartificate of adequ
praject along with the!
vi. Al other statutory clga
Cantroller of Explos
Survey of India & Sta
vil. The conditions stip
viil. Depariment shall"Be ob
competent authorities,

lx. If any central or state rekol

\}/ take permissian { NOC fro

x. The provisions for the “s'pl-jﬁv

Rules, 2016, and the Plasiics Eme

xi. Tha project proponent shall féllow the ECBCTE

Efficiency, Ministry of Power Stidiy” fur 4 5 14%

¥ii. Tha project area shall be secure throlgh u.Tndar;-.r wall and excavated top soil shall

nol be used in filling of low lying area. The top soil shall be used for greansry
development.

i the Water (Prevention &
hetl' Slate  Pollulion Control

ssipn for drawl of ground

mpeteptiauthaority.

=vagencl supplying power to the
ol

-qg:r@ *of diesel from Chief

tfan  Bepartment, Archiological

TANGES

=9 =
J B |

2122 shallbe complied by PP

apnentsfiom the respactive

£2018 shall be followsad.
Eu'feéj:rlbad by Bureau of Energy

he Ty
21E$3Naste (Management)
B

L. Air guality monitoring and presarvation

| Notificaticn GS5R 894(E) dated: 28/1/2018 MoEF & CC regarding Mandatory
implementation of Dust Mitigation Measures for Construction and Demalition Activities
for project requiring Environmental Clearance shall be complied with,

i. & management plan shall be drawn up and implemented to contsin the current
excaadance in ambient air quality at tha site.

li. The preject propanent shall install system fo camyout Ambient Alr Quality monitoring for
cammaonicriterion parameters ralevant to the main pollutants released covering upwind
and dewnwind directions during the consiruction period.

Iv. Dissel pawer generating sets as 7000 KVA (4 X 1250 KVA, 2 X 1000 KVA & UPS
2500 KVA (5 X 5D0 KMA) are proposed as scurce of backup power should be of
enclosed type and conform te rules’ made under the Envionment {Protection) Acl,
1886, The height of stack of DG sete should be equal to the height needed for the

EC ldentification No - ECZ2B03AMP123334  File Mo, - 90B4/2022 Dale of lasue EC - 15/04/2022  Page & of 12
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combined capacity of all proposed OG sets. Use of low sulphur diesel. The location of
the DG sets may ba decided with in consultation with. State Pollution Conirol Board.

v, Construction site shall b adeguately barrcaded before the construction begins. Dust,
smaka & other air pollution preavention measures shall be provided for the bullding as
weall as the site. These measures shall include screens for the building under
constrection, continuous dust’ wind breaking wills all around the site plastictarpaulin
shest covers shall be provided for vehicles bringing in sand, cement, Murram and other
construction matenals prone io causing dust polliding g the site as well as taking out
debriz from Lthe sile

vi. Sand, Murram, loose soil, cement, stored on site shall be covered adequalely so-as o
prevent dust pollution,

vil. Vet jet shall be provided for grinding and stone cutting
viii. Unpaved surface and loose soil shall be adequately sprinkied with water to suppress
dust

ix. Al construction and demaolition debris shall be stored at the site (are not dumped on the
roads or open spaces oulside} before they are properly disposad. All demaliion and
construction wasle shall ba managed e par tha provisions of the Congtruction and
Demalition Waste Rules, 2016 g

x. The dissel genarater sets 1o usi{- H'Ln:l-.In
diasal type and shall mnj i mn&nta =
emission standards. L

¥l. The gaseocus armission fro
KVA, 2 X 1000 KVA shall
standards, Acoustic &
pollution. Low sulphiu
height shall be as
AOMmS.

asa shall ba low sulphur
rescribsad for air and nodses

ple e Y000 KWVA, (4 X 1280
fack haight as par CPCB

5 Hel= o mifigate the noise

e DG set and exhaust pipe

xil, For indoor air quality the veftlandn Brovislons as, pEr e Bh“?ll Bullding Code of India.
Il Water quality moni r‘Ig d presel , e |
. The natural drain ﬁy akidLb i ' Iring ] unresiricied fiow of

water, Mo constiuc
gite, on wetlland an
sustainable urbardra

Q( pattern and to harvést rain i
i. Buildings shall ba igriat,

Minimum cutting and filling shotild be done’

iil, The total water requirementyguring “aperation p phas m”‘IEEI-EI KLD. Whereas fresh
water is 851 KLD (634 KLD fu‘l.{-.l‘i & 247 I{L Iur%. 2), Waste Water Ganeration-
A00 KLD (B0DKLD frem A-1 site & 200 KLD ffom A-2 site ) cut of which Treated water
shall be G50 KLD (480KLD from A-1 site STF & 170 KLD from A-2 site STP ) water
and 10 KLD sludge. Treated water shall be used for horticulture and flushing
pUrpOSes,

iv. The quantity of fresh water usage, watar recycting and rainwater harvesting shall be
measured and recorded 1o monilor the wsler balance as projected by the project
proponent. The record shall be submilted 1o the Regional Office, MoEF & CC along
with six monthly Monitonng reparts

v. A cerlificate shall be obtained from the lecal body supplying watar, specifying the
total annual water availability with ihe jocal authority, the quantily of water already
committed the quantily of water allotted 1o the project under consideration and the
balance waler avallable This should be specified separately for separately for ground
waler and surface water sources, ensuring that there is no impact on other users.

wi. Al least 11% of iha open spaces as required by the local building bye-laws shall be
pravious. Use of Grass pavers, paver blocks with at least 50% opening, landscape
ete. would be considered as previcus surface

age through the
pe and olher
ining the drainage

A "-i
-.-- as much as possible
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vil. Installation of dual pipe plumbing for supplying fresh water for drinking, cooking and
bathing etc and other for supply of recycled water flushing, landscapa irrigation, car
washing, thermal cooling, conditioning ete. shall be done.

Wi, Use of waler saving devices/fidures (Viz. low flow flushing systems; use of low flow
faucets tap asrators etc) for water conservation shall be incorperated In the bullding
plan.

l*. Separation of grey and black water should be done by the use of dual plumbing
system. In case of single steck system separate recirculation lines for flushing by
giving dual plumbing system be done.

¥ Water demand during construction should be reduced by use of pra-mixed concrate,
curing agents and other besl practices referred.

wi. The local bye-law construction on rain water harvesting should be followad. If bocal
by-law provision is not available, adequate provisions for storage and recharge
should be followed as pear the Ministry of Urban Development Model Building bylaws,
2018

wi. The Rain Water starege tanks will be initially done enly from the roof top. Runaff from
green and other open areas will be dena only | aﬂer permizsion from CGWE,

wil. All recharge should be limite

xiv. Mo ground water shall be us%ﬂﬂ ﬂm% ase of the project,

xv, Any ground water dewalenn et e arfy_mafieded and shall conform ta the
approvals and the gulde : ;'If rmal approval shall be
taken from the CG or afy fon & Bring.

¥, The guality of frash w aimwater harvesting shall be
measured and record | =l AT ; a5 projected by the project
proponent, The recg =Rl abritted esregnal Offica, MoEF & CC
glong with six monih! I 1 }

i, Sewage shall be tréated
KLD (A-1 site) +L¥DD
recycledire-used f
treated water shall b

< xvill.  The waste walgr.ge
(800 KLD (A-1/sits) %
J technology} and sthen, rel

channels are geting affec!
xi®.  Being located on theglose

ZRpacity - 800 KLD (600
entt from STP shall be
=2ning. As proposed, no

d i 02.5TF of 800 KLD
Jibasad- on SBR based
tar—body or drainage
-' prapacl,

Alchimint Area, project shall
be Fero Liguid Discharg *: gte or other wastes (such
as E-waste, Batiery VWast 1K rmada River,

¥x. PP shall also install Two Onflin Cantinad: U!“'hi[" ugkly Menitoring Stations (one en
the upstream of the project site Hhd 'tuhh; wnisiream of the project site) and
their resulis shall be displayed on the banks of Marmada River for awareness.

wil The runoil of the proposed project area shall be collacted and discharged in the

municipal sewer line and be ireated in proposed commaon STR,

| MNo sewage or untreated efffuent water would be discharged through storm water
drains,

X Ferpdical monilering of waler gqualily of lresled sewage shall be conducted.
Mecessary measures should ba made to mitigate the edour problems from STP,

wEi Sludge fram the onsite sewage treatmen! including septic tanks, shall be coliected,
corvaysd and disposed as per the Ministry of Urban Development, Control Public
Heailh and Envirenmenial Engineering Organization (CPHEEQ) Manual an
Sewerage and Sewage Treatment Sysiems, 2013

I¥ Noise monitoring and prevention

L Ambisnd fakses levels shall conform o residential area’commercigl areafindustrial
areg/silenca zoneg bBoth during dey and nighl a5 per Noise Pollution {Control and
Regulation) Rules, 2000 Incremental pollution loads on the ambieni air and noise
quality- shall be closely monlioring during construction phase. Sdequate measures shall
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be made to reduce ambient air and noise level during construction phase, so as to
gonfarm to the stipulated standards by CPCB/SFCE.

il Moise level survey shall be caried as per the prescribed guidafines and report in this

regard shafl be submified to Regional Officer of the Ministry as a part of six-monthiy
compliance reporl.
Acoustic enclosurés for DG sels, noise barriers for ground run bays, ear plugs for
operaling personnel shall be implementad as mitigation measures for noise impact due
o ground SOUrces

¥V Energy Conservation measures

| 8
il

vii,

wiii.

ix.

# Sy
. Compliance with the Epag

. PP shall explore tha

The Power would be fulfilled from MPEEB. The total maximum demand would be
6826.93 KVA while connected load would be 9260.5 KVA,

The 711 KW Renewal Energy shall be generated through Solar Panal on Parking Area
l.e. form AZ SHe shall be used in-housa.

Energy consumplion reduced by use following points.

= Level conbrolizr for pumps.

 Timer for street & comman lighting.

# Deslgning of peak & non peak circuits
= Reduced in load due (o
« Distribution Transfonm
» Solar powered street.|

s {EGEC) of Bureau of Energy
Efficiency shall be ensyf 3 nofified their own ECBC,

shall comply with the S

parking areafstation 1] =] ark . apa aveed vehicular emissions
on the hill top and eni £
Concept of passi
uging design elemenis
envelope, appropfat
shall be incorparate
per ECEC epecifications, ")
Energy Conservation]. meagUrgaalike
outsida the building sh Inlh:":h a2
before project commission

"Pﬂ?'mn 5% Inst

Solar, wind or other ranawa -:gan:ﬁ:: meel electricity generation
lgag,origs periine

istaping, efficient bullding
thermal mass stc,

=0 a,h. r the lighting the area
Zle g 'E. and should ba in place

equivalent to 1% of the demar ate level flocal building bye-laws
requirement, which is higher

. Solar powet shall be used for fighting In the apariment to reduce the power load on

grid. Separate elecinc meter shall be installed for solar power, Solar water heating shall
be provided to meet 20% of the hot water demand of the commercial and institutional
buillding or as per the requirement of the local building bye-laws, whichever is higher.
Residential buildings are also recommended to meel iis hot water demand from sodar
water heaters, as far as possible

VI Waste Management

7]

Taotal solid waste generated will be around 13.5 TPD (13 TPD Biodegradable and 0.8
TPD Mon-Biodegradable Waste) Biodegradable & Non-Biodepradable waste will be
segreqaled al source in accordance with MSW (M&H) Rules, 2016.

7771.0 Cum. C&D waste would be generated and reused within site for filing and
lvaling of site as per Norms.

A certificate from the competent authority handling municipal solld wastes, indicating
the existing civic capacities of handing and their adequacy to cater ta the M3W
genarated from project shall be obtained.

Disposal of muck during consfruction phase shall not create any adverse affact on the
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Wi

wil.

wil.

Xl

VIl Green Cover
1

o

neighboring communities and be disposed taking the necessary precautions for general

salely and health aspects of pecple, only in approved sites with the appraval of

compatent autharity,

Separate wel and dry bins must be provided in each unit and at the ground level for

facilitating segregstion of waste. Solid waste (0.4 ton/day) shall be segregated into wet

garbage and inert materials.

All non-biodegradable waste shall be handed over the autherized recyclers for which a

written lie up must be done with the authorized recyelers

Any hazardous waste generated during consiruction phase, shall be disposad off as per

;ppl;gatie rules and norms with necessary approvals of the State Pollution Contral
oard.

Use of environment friendly materials in bricks, blocks and other construction materials,

shall be required for at least 20% of the construction materals quantity. These includa

fly ash brick, hollow bricks, AACs, Fly Ash Lime Gypsum block, compressed sarth

blocks and other environmental friendly materials,

Fly ash should be used as building material in the construction as per the provisions of

Fly Ash Notification of September, 18992 and amended as on 27th August, 2003 and

25th January, 2016 Ready m cnmgmgﬂs%ﬂ used in building construction,
Nt o
g:theeonstrug

Any wastes from constru jlies, refated thereto small be
managed so as to strictly Oy & ithon Rules, 2016.

Uised CFLs and TFLs ; + rolleniad “ang nsed offfsent for recycling
as per the prevailing™guidélipas/ Tlase0F %riﬁr to avoid mercury
contamination. ’ ! - . k

+ 15842 5 Sq.mt. Site
ich 1845 irees have
, : Lt H But of 13598 irees In
exisience on site 418 treBE arg ed fto, b6 | edf Cansidering 10 timas
pdditipr E' i be planted. Committes
180+ 1845) species shall
ed.that additionad land
cite f‘f‘ where they are
oldgy and plantation of
: img=oul in the proposed
i soambec in 4316 numbers in
R PR g5 mynedin the plantalicn schama
Ation.shal:befreferrad on the parking side.
Plantation of native spacies ¥ the banks gf*Narmada River from Amarkamiak,
MP to Alirajpur, MP shall be prefémedt througll competent agancy having knowledge
regarding flore & fauna of MP (o address the issue of biodiversity, ground water
racharge, climate change and minor forest produce.
Also expiore possibility to developing a medicinal garden & displaying fossils in
proposed museum found in the Narmada River Basin Area lo enrich the knowledge of
the devotessfigitors.
Since the proposed site s lable top of the island and exireme slope is lowards the
main stream of Marmada River thus highly precisely soll conservation work and
wagstation cover shall carried out aleng the River.
Mo tree can be felledfiransplant unless exigencies demand. Where absolute
necessary, tree felling shall be with prior permission fram the concerned reguiatory
authority. Old trees should be refained based on girth and age regulations as may ba
prescribed by the Forest Depariment. Plantations to be ensured species (cul) to
speces (Planted),
Where the trees need to be ecut with prior permission from the concermed local
Authority, Compensatory plantation in the ratio of 1:10 (Le. planting of 10 trees for
every 1 tree thal is cut) shall be done and maintalned. Planiations to be ensured

In the proposed proj
AZ) areas iz alloca

after deliberations
be carried out focthi
of 36.00 ha is akocs

bamboo, Thus, in"sity Bl
project area at sie & AR

adjacent 35.00 ha Ianﬂ.'l?eﬁ g
shall be planted  Bread lsaves pla
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Wil

species (cul) o species (planted). Area for green belt development shall be provided
as per the details provided in the project documant.

Topsoil should be stripped to depth of 20 cm from the areas proposed for buildings,
roads, paved argas, and exiernal servicas. It shoukd be stack plied approprialely in
designated areas and reapplied during plantation of the proposed vegelations on site.

Vil Transport

fil-

P,a-’

i

I

W

Wi,

IX Human health i |55ue5 %

PP will explore the possibilily of providing green vehicles for base parking area to the
museum parking area to avoid station vehicular emigsion at top of tha hill,

FPF shall explore edditional measures proposed for approaching site such as rope way,
cable bridge, ceble car a1,

8 comprehensive maobiity plan, as per MoUD best practices guidelines (URDPFI), shall
be prepared to include motorized, non-motorized, public and private natwork. Road
should be designed with due consideration for environment and safety of users. The
road system can ba designed with these basic criteria.

a, Hierarchy of roads with proper segregation of vehicular and pedestrian traffic

b, Traffic calming maasuras.

o Proper design of entry and exit points

d. Parking normms as per In:al;ggulahup %
Vahicles hired for bringing Wra?eﬁ-ai 1‘b— zhould be in good condition
eu CE [ -t-—- l‘unn to applicable air and

and shoukd have & pollutio
noise emigsion slandareds ba gpd ate
' "’i"‘ shall be drawn up to
e 05 Kms radius of the projact

A detajled traffic mahagem®

ensure thatl the current lave

as malniained and imp ligrivof the project. This plan

should be based on g i}, and Increased habitation

being carmied oul or ftojed) ar other agencies in this

05 Kms radius of ard time and the traffic
imantation and shall also

) plan which invelve the

management and 1he
hawe their consant E: e
panicipation of ithes

: -
ading wunloading, carriage
ructicn .;Ia Jxing inBny area with dust

-

anal'Blilding Code of India.

Al workers working st the 5 hrfn n?Haﬂn 1
of construction mmeri'ql”“ |
polution shall be provided wi
For indaar air quality the 1.-'Eur,:-tl
Emergency pfapar-adnesﬂi._ o s=identification and Risk
Assezsment (HIRA) and Disa er nagﬂm_aﬂ‘.-ﬂltlﬂ'aﬂ'lal implementalion

Provision shail be made for'th& hausing ‘hgf n labour within the site with all
necessary infrastructure and fat;:lllhel.a as*fualfor l;ljnh:'lng, mobile toilets, mabile,
ETP, safe drinking waler, medical healih care, créche elc. The housing may be in the
forrn of temporary structures to be removed after the completion of the project.
COceupational health surveillance of the workers shall be done on a regular basis,

& First Aid Room shall be provided in the project both durng construction and
aperations of the project,

X EMP &Corporation Environment Responsibility

EC Iderdification Mo, - ECFIEOIEMP 1253334 Fie No, - 908472022 Dale of lzsee EC - 1508042022 Pans ?:JI:IF 12

For Environment Management Plan PP has proposed during consbruction phase Rs.
T42 62 Lakhs 8s capital and Rs. 53.50 Lakhs as recurring cos! for this projact. And duning
gperation phase Rs, 1357.83 Lakhs as capital and Rs, 124.00 Lakhs as recurring cost for
this project out of which PP has also proposed following activities under Corporate
Environment Responsibility (CER ) with budget

Recurring Cost in
INR

ICu«mpunant Capital Cosat in INR

-
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Providing Waler Coslars 3,00,000.00 1,00,000.00
rmﬂde Solar Streed lighls in the nearby area 20,00,000.00 3,00,000.00
lsupport 4,00,000.00 2,00,000.00
diouloutighatain botabisood sl s 30,00,000.00 8,00,000.00

i, The company shall have a well laid down environmental policy duly approved by the
Board of Directors. The Ernvironmental policy should prescribe for standard operating
procedures to have proper checks and balance and to bring into focus any
infingementsideviationviclation of the ervironmeniaiforestiwildife normes/conditions.
The company shall have defined system of reporing infringements/daviationiviolation of
tha Environmentalforestwildiife normsiconditions and/gr shareholders/stake holders. The
copy af the board resolution in this ragard shall be submitted to the MoEFACC as a part
of six menthly reports,

il. A separate Environmental Cell mmjnm and company head quarter with
qualified persennel shall be en or Execuiive, who will directly
to the head of the organi

w. Action plan for |mp}éué

nditions along with
afl be duly approved by

competent authority. The fiSaral _ s “grvironmental profection
measures shall be keptlifliSsparstdatcolinty andinh Mdiverted for any other
- purpose. Year wise B B, plak shall be raported fa the
- Ministry/Regional Office alonf] e ;

X! Miscellaneous gu

i. The project authorties SArigH ._ tr.r tha ..,, e by the MP Pollution
Control Board and the B ; ipment,

ii. The project propongnt s .--' l“"‘l-mu mitme
the EIAEMP repofl, cor
prezentation 1o the State Ex

Wi, Mo furthar expansion
of the Ministry of Ervirafiment, 5

v The above conditions shall be & fq;E€ Ll 1
{Prevention & Conirol of Fullﬁh;;‘l;i Act, 1974 the Air (Rre Er}nhuﬂ & Contral of Pollution)
Act, 1981, the Environment | rﬁlgurm} ﬁﬂ«dﬂﬁ% Hazardous and Other Wastes
{Management and Transboundary v&ment] Rulgs, 2006 and the Public Liability
Insurance Act, 1987 along with their amendmenis and Rules and any other orders passed
by the Hon"be Supreme Couwrt of India/High Cours and any olher Court of Law relafing o
the subject matter

Standard Conditions:
1. All activities / mitigative measures proposed by PP in Environmental Impact Assessmant
(if applicable) and approved by SEAC must be ensured.

ar that during their

i without prior approval

{ (MAEF&CC).
he provisions of the Water

2. All activities ! mitigative measures proposed by PP in Environmeantal Management Plan
and approved by SEAC must be ensurad

3. Projeci Proponent has to stnctly follow the direction/guidelines issued by MoEF, CPCEB

and other Govt agencies from time fo time

4. The Miristry or any other compalent authonly may aller/modify the conditions or
slipulate any further condition in the interest of environment projection,
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5. The Environmenial Clearance shall be vaild for a period of seven years from the date of
issue of this |etier

6. Concealing factual data or submission of falseffabricated data may result in revocation of
this environmantal clearance and atiract aciion under the provisions of Emvironment
(Protection) Act, 1985,

7. The Project Proponen! has to upload soft copy of half yearly compliance report of the
stipulated prior environmental clearance terms and conditions on 15t June and 18l
December of each calendar year on MoEF & CC web poral -
hitp:fwww anvironmantclearance.nicind or hitp.hwww efclesrance.nicin'  and submil
hard copy of compliance report of the stipulated prior environmental clearance terms and
conditions to the Regulatory Autharity also

&, The Regional Office, MoEF, Gol, Bhopal and MPPCE shall monitor compliance of the
stipulated conditions. A completa set of documents including Environment Impact
Assessmant Reporl. Environmental Managemen] Plan and other decuments infarmalicn
should be given 1o Regional Off ::nf;l&eh'l"d K L_:n_:’:I Ehopal and MPPCB.

8. The Projeel Proponent alts I’fé foEF, Gol, Bhopal and MP

PCB regarding dale gl ELITES, AT fina™approval of the project by the
concemed aulhorities and the date ol SiER.OMaE0 H'h‘: rark.

10, In the case of expar e l- of the project, the project
shall again require prigf ety ‘ e @5 PenElA potification, 2006.

11. The SE1A4 of MP.
subsequently, i fo
environment clearange
io ensure effective
baund and sallsfi?:n

'-t: {{aly =] sﬂ.feguard MERSLIrES

¢ fing revoking of the
i fProteciion) Act, 1988,
measres noa lime

=

. -

12, The proponent shall 1he stiguiated EC conditions,
including results of “monitorédEdate=nilt apd hall update the same
periodically. 1t shall-simulta _Régional Office of MoEF, the
respactiva Zonal Office’ 3 . erid pollutant levals namely;
SPM, RSPM, 502, NOx oals asane| 51 J-l: missions} or critical sectoral
parameters, indicated for 'lha prq ard displayved af & convenient
location near the main gate of tha co parﬁﬁnﬁ ir punﬁ'u: daormain,

13, The environmental staterment for each financial year ending 31st March in Form-Y as is
mandated to be submilled by the projecl proponent to the concemed Siate Pollufion
Contrel Board as prescribed under dhe Environment (Protection) Rules, 1988 as
amended subsequently, shall also be put on the website of the company along with the
siatus of compliance of EC conditions and shall also be senl 1o the Regional Office of
MoEF

14, A copy of the arvirormental clearanca shall ba submitted by tha Project Proponent to
the Heads of the Local Bodies, Panchayet and municipal bodies as applicable in addition
o the relevant officers. of the Government whio in- furn has 1o display the same for 30
days from the dale of receipt

15, The Project Proponent shall adveriise at least in two local newspapers widely
circulated, onie of which shall be in the vemacular language of the focality concerned,
within 7 days of the issue aof the clearance letter informing that the project has been
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accorded environmental clearance and a copy of the clearance letter is avaltabla with
the State Pollution Contrel Board and also at website of the State Level Environment
Impact Assessment Authority (SEIAA) al www. mpselaa.nic.in and a copy of tha same
shall be forwarded to the Reglonal Office. MoEF, Gol, Bhopal.

16. Any appeal against this prior environmental clearance shall liz with the Green Tribunal,
if necessary, within & period of 30 days as prescribed under Section 16 of the Mational

Grean Tribunal Act, 2010, ﬁ
—
{Shriman Shukla}
Member Secratary
Copy to:-

{1}. Principal Secretary, Depariment of Environment., Government of MP, Mantralaya
Vallabh Bhawan, Bhopal,

(2). Member Secretary, SEAC, Research and Development Wing Madhya Pradesh Pallution
Control Board, Paryavaran Parisar, E—Eh.ﬁaz__ Lolony Bhopal-462018,

(3. Member Secretary, an%kaméﬁu igh ig,r:ﬁ[pdﬁmrd Paryavaran Parisar, E-5,

Arera Colony, Bhnpai-jﬁ@
‘| -El MP

(4). The Collector, Disttyf
ppp. Shubham Haspital,

{5). Tha CMO, I'uhmr:lpal'

{8). Office of the Deputy
Anand Nagar Roady,

(7). Director (5], Heglnnal g af b : ‘este : '- Han:ﬁ‘ly:ﬂ Faryavaran

Bhawan, Link Road Na. :I_*. B avil ,‘-&
@

(8). Guard file.
-.':-' Atk Nayak)
" Officer-in-Charge

EC kiantification No. - EC22B038MP 123334 File Mo, - 90B4/2022 Date of Issue EC - 15042022 Page t2 ef12
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Madhya Pradesh State Tourism Development Corporation Lbdl,

mpl' ey U5 ween faers frm waifea

Yenr bizst i the hean ol Indie
weww, mpaLde cam

To Whomsoever

Followling is the status of til date planted and to be planted on Mandhata isla g, Dmkareshwar,

1 | Area of plantation hectane 2.26 ha,

h—

1 | Plant species Neeri'r 11425}, Kai;nj V&T0), Pipal (125), Bargad
(80, Futranjivak {20), Belpatra (501, Madhukamin
[ 2y, Kadamb {20]

3 | Total plants ; 2450
4 | Percent af survival a0
5 | Map of plantation area and Encl,

iocation of plantation

sehedule of plantation to be done in 2023-24

sM | Duration of plantation T ho of plants to he Plant species
planted
1 | June 2023 5000 Karanj, Neem, Pipal,
Bargad, Belpatra,
s July 2023 SCO0 __| Bhawad, Anjan,
3 | May 2018 10000 amaltash, Palash and
4| June 2024 5000 ather farest plant
5 | Juby 2024 5000 | species |

Director Horticulture

Paryatan Bhawan Bhadbhada road, Bhopat- a6z 0ol
Tel @ + O 75%% 027100, 27743807 47 wanw' mptdc Dom
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Consent Order MLE, Pollution Cuntrol Beard
T e S S T E-5, Arera Caolony
Paryavaran Parivar, Bhopal - 16 MP

Tele : 0755-2466191, Fax-0785-2463743

RED-LARGE | | CTE-Fresl i CONSENT ROz v | |_H:B: I 140648
RD: /MPPCE/IND
Oratward No: 116022, 1v07:2022 Congen! No:CTE-56328
To,

The Decupier! Project Proponent
Ivlis, “Star f Oneness™ P sod [ley
Vill- Mandhain kli 5o 21 Pairt and 71 Purt,

Tehsil - Punasa, City : Ombkareshwar,

District- Khandwa (M.P.), Latitude 1 22,2503 Longitede ; 761505

Subject:  Grant of Consent to Establish under section 25 of the Water (Prevention & Control of Pollution) Aet 1974 aniil under
section 21 of the Adr (Prevestion d Cantrol of Pollution) Act,198¢

Hef: Your Consent to Establish Application Recelpt No, | 169031 Dt 15/07/2022 and last COmmancation received on
Dt 15072022

Without prejudice to the powers of this Board under section 25 of the Water (Prevention & Control of Polluteon) Aci, 1994 and w's 2]
of the Air (Prevention & Conerod ol Pollution) Act, 1981 and without redusing your responsibilitics under the said Acts in uny way, this
I8 10 inform you that this Board grants Congent o Establish valid for 03 years up o 30-06-2027 for setting up of an Building /
infrastructuse project at kh no 2/1 Part and7/ | Part, Vill Mandhata, Teh —Punass, Omkareshwar, District- Klandwn (M.F ) and -

SUBJECT TO THE FOLLOWING CONDITIONS :.
a. Lircating ¥ill- Mandhata 2/1 Part and 7/1 Past. Tehsil - Punasa, City- Ombkareshwar, District- Khandwa (MLP.)
b. The capital Investment in lnkhs: Rs B2698

¢. Project detnlls -

Profoet delails | {3y | yeur
Development and construction of praject for -Statue of oneness  Total area 18.66 hactares
Total Built Up Area =3100.6 m2 (52346 m2 & 2754 m2]
_ Uailiey == =
I DG Sets { For caplive use ahly| O KWV A
— = — A IBREYAS | x 1000 KVA)
2 BTP &0l KLD

Node
L For any change in nhove Project proponent shall obtain fresh consent from the Board,
2 This comsent to establish jn no way be taken as mensures of proof that the project proponent has not violated nny
potlutien contral lavwsa at any time in the past, PP shall comply the direction/ decision of the Hon ble Court/MGT
Felnted o this Project,
The coasent (for operation} &% required shall be granted 1o your Praject Proponent after fulfillmens of alf the conditions mentioned
above. For this purpose you shall have to make oy app lization to this Boord in the preseribed proforma at least two months hefore
the expected dase of commissioning of your Project Preponent. The applicant shall not aperate the unrt withow obtaining consert
for operation from the Board and shall not bring in to use any out ket for the discharge of affluent and gaseous emission.

Engclosures:-
* Conditions under Water At
= Cenditions under Afr Act
* General condisons

E — '-r|.|'.-._|'_'l--.- W 1) E|Q|“IE||LIFE' r"‘]jl.v ﬁEllj - "4:‘5&?‘4; J’Ii-l-{"?
: s Digitally Signed b : A, A :
Mishra, Membef Secre
. ate: 19/07/2

12:13:36 PM ACHYUT ANAND MISHR A
I Seryer] N

ry
T AR R T AR e 1 e v il s Anl Fegniea plysdeat sipamnaren. the cormpaaie s de wirl it oo (s gt o, e ke “FE 1 Naiber Pepez1/é
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Consent Order M.P. Pollution Contrel Board

lL=5, Arers {Hlllmy
Parvavarnn Parisar, Bhopal - 16 MP
Tele : 075524066191, Fax-755-2463741

il

CONDITIONS FPERTAINING TO WATER (PFREVENTION & CONTROL OF POLLUTION] ACT 1974 .-

I, The daily quantity of sewage shall not exceed 660,000 KL/day
2 Trade Efftwent Treamment - MIL

3, Sewape Treatment - The applicant shall provide comprehensive sewage treatment sysiem os per the propesal submitted
o the Board and maimtain the spme properly 1o achicve fallowing standards-

Peam ety Saagataig Himi® *The eperater of the ST shall comply with the
standards notified vide G851,  1365E) under

nH Baracen - i P ;;.n ; :

& PP i i i sectioms § and 15 of the Envirenment (Protectiog)
stz ot oy Act, 1986 by the Ministry of Environment, Forest
|00 3 Days 2T0C Mo evesd 30 gl and Climate Change New Dolhi dated 13th
{CoD Piot axcead 250 g Ogoher, 217,

:':JI| ond grease ot e red 1 gl

M LN Wil gxiend 5 mgd [

Fecal Motgnceed 230 mgl !

Cobiform|SLPRGLODmT)

[P Mot exced 2mgl

4. The efMuent shall be treated up to preseribed Standisds and reuse in the process, for cooling and for green bel
devolvement/rardenimy ‘within premises. Honce zero discharge condition shall be procticed. In no case treated efMuent
shall be discharged to any nalad draln/ waler bady |,

3. Water meter prefersbly electromagnetic/ulirasonic type with digital flow recording facifities shall be installed and data
shall be submitted online through XGN monthly patrak/statements, The Project Propenent/unit shall alse manitor the treated
wastewater flow and report the same online through monthly patrak/statements,
Sr | Water Code ((ty in kipd - Kilo Lir per Day] | WC 851000 | WWG: 660010 | Water Source
| Domesiic Perposs 531 1K) A 0 River

b For any change m proposed project prier permission of the Board shall be shmined. Al authorized discharges shall be
eonsistent with temms ond conditions of this consent, Facility expansiens. which result new or increased discharges of
pirlhstants must be reported by submession of a fresh consent application for prior permission of the Baard

7. All treatment/control facilities'sysiems installed or used by the applicant sholl be repularly maintained in good working
order and operate effectively/efficiently 1o achigve camplisnce of the terms ond conditions of this consent

8. The Consent does mot authorize or spprove the Construction of any pliysical structures or facilities or the undenaking of
any work in any waler course of within its high food level (HFL) area

8, The specific efffuwent limitstions and polivhon control systems applicebls io the discharge permitted herein are st forth as
nbove gonditions.

LI, Compilagion of Monitorng data-

L Samples and measurements taken 1o meet the monitoring requirermnents speeified above shall be representative of the
volume and natre of monitoeed dischagge,

i Abl samgling ond analytical methods used to meet the monitoring requirements specified nbave shall conform o such
guidelines unless otherwise specified sampling and analytical methods shall conform ta the latest edition of the Indin
Standard specifications and where it is not gpecified the guidelines as per standard metheds for the examination of Watar
and Weste latest edition of the American Public Health Associption, Mew York U5 A shall be used,

iii, The applicant shall take samples and measurement to meet the menthly requirements specified above and report online
through XM the same 1o the Board,

11. Recording of Moniloring Actvities & Results-
1. The applicant shall maintain online records of all informanen resulting from monitoring setivities by this Congent.
it. The applicant shall record for each samples taken pursuant to the requirements of this Consent as Follows:

(i) The date, exact place and time of sampling

(i) The dates on which anabysis were performed

i Cerifivals panearead fras igv aponde i dee vl ane slaer ned seuire i igromives, e corilfoie can be valbistol oo fram g ale st *TEAR Misiker Fage: 376
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MLP. Pallutlon Cantrol Bomed

E=5. Areiri f'nhru.!

Flll'llu'l'r'llnl'llﬂ Pnrissr, Elhgpjl = 1 MP
Tele : V332466191, Fax-07588-2463742

Consent Order

{iil1%Who perfommed the analyss!

{ivyThe analyiical technigques or methods used and

¥ The dasule of wll reguired annlysis
i, I the epplicont mopitors any Pollutont more frequently as is by this Consert Tee shall include the results of such
meqibering in fhe calculstion and reporting of values requited in the discharge momitoring vaparts which ray be prescribed
by the Bonrd.
iv. The applicant shall reigin for & minimam of 3 years all records of monitoring activities,
+ The period af retention shall be extended during the course of any unresalved litigaton regarding the discharge of
peellutzins by the applicant or when requesied by Centrl or State Board or the coar.

12, Reporting of Monitoring Eesults:-Monitoring Information required by this Cansent shall be sunimarized and reported
by submitting 8 Dscharge Maonitering report and comgdiance of consent concditions on lioe o the Board

135, Limitation of discharge of il Harxardows Substance in harmfol quantities:-
The spphcant shall not discharge oil or other hozardous substaness in quantites defined &= koemfal in celevant regulations
b natun] water course.

14, Bisposal of Collected Solid wastedsludge-

All hazardops wostelsludire shall be disposed of as per the Authorization issued under Hazardous & other waste (METM)
Bules 2016, Andiother Solids Sludges, din, silt or other pollutent separated fram o resulting foom treatment shall be
disposed of in such & manser as 0 prevent any pollutant fram snch materials from entaring any-guch water

1 4. Provisgson for Electne Pawer Foilure-
The applicant shall assure o the consent issuing authority that the applicant has installed or provided for an altermative
aleciric power source sufficient 10 operate all facilities wiilized by the applicant,

|6, Prohibion of By pass system of meatment facilities-

The diversion of by-pass of any discharge from facilities uilizad by the applicant to mainain compliance with the erms
ansd condifions of this Consent in prohibited sxcept

1, whetre unnvoidable to prevent boss of life or sevene property damage; oo

i, Where excessive storm dramsge or run of would damage sny Tacilitias necessary for comnpliance with the terms and
ceaditions of this Consent. The applicant shall lmmediately solly the consent @==uing authorities in writing of each such
diversion of by-pass in aceordance with the procedure specified above for reporting non-compliance,

Additional Water condition:-

. The Praject Proponent (PP] shall be install 800 KLD (600 + 200} STT for teatment of domstic wasiewaler up 1o the
prescribed standards and reuse in the fushing through dusl plumbing and for green bell development/gardening,
Arrangement for zero discharge toany nalo’drain' river shall be strictly made,

E, The construction of STP shall be simultaneously with the other infrastnicture.

1, The Project Proponent shall submit the nevaork details with layout plan for wtilization of tneated dommestic
wiistewater within the premises (o achieve zero discharge conditon,

4. The Operation and maintenance of ETP will be carmied out by praject management ezl

3. The profect managemendt shall make armngement of water meters for meassirement of waste water discharge.

£, The PP sholl egtabhish o sepagate environmenial cell, headed by senior officer of the Project Chperation and
mainternnes of STP and reporting the complignce 1o the Board.

7. The PP cshall ensure the rain water karvesting with recharging pit.

&. The Praject Proponent shall submit environmental stsizment in Form=Y (Rule 14, Envirnnment { Protection} Rules
1956) for every fimaneinl year ending 315t March on or before 30th September every vear o the Board

4. The PP shall strictly comply the condition of Environmentol cdlearance (EC) from SELAA Bhopal dated [5-4-2022.

il Dridfrnis peveraied from rpump aic i pre vl oid dapr ned require prsical signmsrer, e poriffcase caw b ovadidemnd anline foo cgnmp iz & asiag “TPA Mook Page: 31 6

Copsenl M0:CTE-563158



e

Consent Order MUP. Pallution Cantral Board
e E-5. JArern {:Il'illl:

Paryaviran Parisar, Bhopal - 16 MP
Tele t N755-246610], Fax-0755-2463742

CONDITIONS PERTAINING TO AIR (PREVENTION & CONTROL OF POLLUTION] ACT 1981 -

I. The applicant shall provide comprebensive air pollution control system consisting of control equipitents 25 per the pripasal
submnitted 1o the Bogrd with reference w0 generation of emission and same shall be operated & maivtained continueoshy soas o
achieve the level of pallitants e the following standards:-

Mame of section | Capneiiy Stack | Fael Contrel equipment to e Instslied "M, 80y,

: L ihelpnefmicey R—— LT |
L4, Sets | % HOOKYA | 18 | HSD 72 LMHr As per
0.0 Sab 4% 250 KVA g HED 90 L/tr. Avaustic enelasune, Muaffler, E{ﬂ&tﬂfﬂ?f&
Fugitive Emigsion during % ' =l - Water Sprinkling, 35 feetcunain  As per AADS
pansiriiom amd daterial arpund onsinetion anci
Handling |

2. Ambient air quality ot the boundary of the Project Proponent'unit premises shall be monitored and reported to the Board
regularly on quarterly basis: The Ambient air quality norms are prescribed in MoEF gazette notifieation no. GSR/BI6E),
daded ! 161 LA09. Some of the parameners are a3 (ollows;

a, Particulate Matter (less than 10 meeron) - 100 pg/ee* (PMI0 pg'm® 24 hrs. baosis)

b. Particulats Matter (less than 2.5 micron) - 80 pgfm® (PM2.5 pg'm® 24 lirs. basis)

. Sulphur Bioxide [50;] (24 brs, Bagis} = B pom?

d. Rilregen Onides [MOx] (24 hrs. Basis) - 80 pg'm®

e, Carbon Morexide [0 (8 hrs. Basis) - 2000 pp'm?

3. The Project Prepanent shall take adequate measures for contrel of nodse level penerated Mo industrind actvities within
the premises less than 75 dB{A) during day time and 70 dB(A) during night ime.

4. Praject Proponent/Unit shitll provide with each stack port hole with safe platform of | meter width with support & spirl
ladder’ Stepped ladder with hand il ep to monitoring platform as per specifications given in part-111 emission regulation
af CPCH.

5. The Project Proponent/unit shall make the necessary armangements for control of the fligitive emission frem any source
of ervission/seciionfactivities.

T, The Project Proposent’ unit shall ensure all necessary arcangements for comtrel of odour nuisincs Tom the activiies or
process within premiscs

#. All the infernal roads shall be mude pucen to control the fagitive emissions of parbiculute mater generated due o
iranspariation and internal movemsnts.

. Plantation -Project Proponent shall mke affective seps for extensive tree plantation of the bocal tree species as per
mropasal ond ax per BEC conditioms. Plantation of 60235 no in project ares and total 37200 trees in project aren ond on
surrpunchmgs for densifieation of trees on the istand for eavironmental and ecological balance,

Additional Air condition:-

I The Praject Propoenent sholl provide acoustic enclosure with TiG-sets and attached to stack of proper height s per the CPCH
MOMTE.

I. The Project management shall apply for muthonsation under HOWM Rules, 2016 for dispesal of waste‘used oil generated
fream DG set under waste category 5.1 uged oil & 3.2 wastzs containing oil, along with the application ol CTO-lresh

4, The Project proposent sholl provide 23 feet high curtains enclosing the area al constructional aetivities 10 contral Tugitive
Emission.

4. The Project proponent ghall store afl the raw matarabs in own premises and its hamdling shall be in sweh 2 way thar it does
nid create any type of nuisance in the nearby vicinity.

5. Rasads wround and within the project shall be maintain properly to avoid fugitve dust emission during tmnsportation by
adophng dusl suppression by water sprinkling or any adther suitable method,

TRLE S rrdT o' Devmenmiss Bhs Tan we o be v Lo ool el i Akginine plesiond T L] v rersoae cay b ol nlj.l.]f_p\:lll TV, AR O SRR TR M,
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Consent Order MLE. Pollwiion Control Board
E-5, Arera Coluny

Paryavaran Parisar, Bhopal - 16 M
Tele : 755-2d64191, Fax-0755-2463742

GENERAL CONDITIONS:

I, The non hazardous solid waste arresting in the unit premises sweeping, etc. be disposed off sciensificolly so as nos 1o capse
any nuisance/pollution. The applicant shall mke necessary permission from civie suthorities for disposal to dumping site. 1F
reduliTesl.

Non Hazardows Solid wastes:-

Type vfwaste e 1 ST R | Dispasal Mode

SCELITY WASTE | A05 M T memts Salid wastes send o facal bady vendor,

I The applicant shall aliow the siaff of Madhys Pradesh Pollution Control Board and/or their autherized representative,
upon the representation of credentials:

0. To enter upon the premises where an effluent source is located or in which any records are required o be kept under
the serms and conditions of this Consent

b. To inapect at reasonable times any monitormg equipment or menitoring method sequired in this Consent

¢, T samiple ot reasonable times any discharge or pollutants

3. This gonsent ! authorizativn is runsferable in nature, in cose of any change in ownership / mansgement, the new owner ¢
partner £ divectors / propriesor shall immediately apply for the consent with new requisite information,

£, The izsuonce of this Consent dods not convey any property sights in either real or personal property or any exclusive
privileges, nor does i audorise any bivasion of personal rights,

3. Project Propanent shall install ssparute electric metering arrangement for running of pollution control devices & record of
eleciricity consamgtion for mnning of pollution control equipment shall be maintnined and submitted to the Board.

b, This cansent 15 granted in respect of Water pollution control Act | 974 or Adr Pollution Contral ace, 1981
T, Balance consentiautharisntion fee, if any shall be recoverable by the Board even at o later date,

#. The applicant shll submit such information, forms and fees a3 requined by the board not letter than 180 day peior o the
data af expiration of this ¢onsent/authorisstion

9. The Project Proporentfonit shall establish a separate environmental cell, for reporting e environmental compliances,

10, Knowingly making any false siatement far obtaning consent or compliones of consent conditiaons shall result 15 the
impasition of crmingl penalties as provided under the section 42(g) of the Waser Act or section 38 (g) of the Afr Act

1. Adler nofice and opportunity for the hearing, this congsant tay be madified, suspended or revoked by the Beard in whole
or in part during #s term for eause including, but pot Bmsted a, the following

{8) Yielaten of any terms and conditons of this Consant,

{b) Ottamang this Comsent by misrepresentation of filure io disclose fully all relevant faces,

{eh A changes in any condizion that requires femporary or perrsanent reduction o elimimntion of the authorized dischorge.

12, On vinlation al any of the above-mentioned corditions the consent granted will sutomatically be laken as canceled and
necessary pelam will be mmitiated against the Project Proponent.

Additional condition:.

1. Development work sholl be done 25 per the rules and regudations of Lecal Awthonties viz Municipsl Corporation, T&CP 50
that the developreent shall be dane & per the nocms,

I The praject proponent shall sticily implement the conditions of Envirenmental olearance (EC) tssued from SEIAA Bhopul
daec] | S=(4.20213,

3. The project Froponent io parnership with the Local body ensire segrepation of waste at source o facilitate collection of
segregated waste in separate streams, handover recyclable material 10 cither the authorized waste pickers or the autherized
recyclers.

44, The Bio-degradable wasies shall by processed, treated and disposed off through compeating or bio-methanation within the
premises as for a5 possible and the residue waste shall be given to the waste collectors or agency as directed by the local body.,
3. The area earmarked for the parking shall be used for parking oaly,

v Uty gewerwivd fron G mp ks i are i ana dies nod reguides phrateal ripasiios, e cortPanie caw 4 wdkalnind ouiie foes s s aicia g TR I Marbo Fage: 3/ %
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YLE, Pollation Coptrel Beard

E-%, Arera l':ulml‘r

Parynviras Pariser, Bhopal - 16 MP
Tele : 07552466191 Fas-0755-246374F

6, The Project management shall explore maximum use the iy ash bricks,

7. The Project management shall make proper amangement for the treatment of domestie effluent from the tempoarary labour
tents during the construction phase,

8, The PP Skall not allowed dumping of wisstes outside the plot premises, which will be genernting during construetion
activity.

9. The wastes will be gencrating from construction ond demolition activity shall be disposed under Construction and
Dremalition Wastes Management Rules, 2016

10. The Project Preponent shall develop Rain water harvesting for recharge of ground water throngh iechnically gualified
Consuliant with peoper approval from concemed department, and submii the progress sepoi Ly the Board,

11, The srrangetnents shall be made for complying the provisions under Plastic Waste Management Rules, 2016: E Waste
(Munagement) Rules, 2016; Bio-Medical Waste Management Rules, 2016: Salid Wnaste Management Hules, 2016;
Constrction and Demolition Wastes Management Rules, through providing spece and guidance 1o the residents,

Id. The Project proponant shall dispiny the regulatdons providied m the Guidelines issued by CPCB in March, 2017 e
“Envirenmental Management of Construction and Demolition Waste™. The above said guidelines can be found a1
httpsepeh,nicindlechnical-guidelines-5/,

13, “Ihe project proponent shall provide the separnte bins for collection of e-waste (phones, TV, CD, Input-output devices eic)
and househald hazardous wastes (dry cell batseries, cons of pesticides/insecticides, CFLs eic) and the waste thall be given to
the authorised ageney) municipal corporation.

L4 The burning of red sweepings shall be strictly prohibited in project srea and dispasal of the same shall be through
composting of Municipn] Corporation anly.

Censentnuthorrzation as requised under the  Water (Prevemion & Control of Pallution) Act, 1974 & the Air {Prevention &
Comtrol of Pollution) Act, 1981 i% granted to your Project proponent subject to fulfillment of all the conditions menticted
above. For serdwil purpose you shall have to make an applicetion to this Board through XGN a1 least Six months before the
tnte of expiry of this consentiauthorisution. The applicant without valid consent (for sperution) of the Board shall not bring in
l ke anty outlet for the discharge of effluent and gnseous emission.

For and om behalf of
AP Polhstion Contral Boasd

_,-""f;";_’;;dﬁ "“'IJ-"'-I‘;:-D
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s— Regional Laboratory
PR T M. P. Pollution Control Board
T Plot No. 1, Scheme No. 78, Part-ll, Aranyn, Indore — 452 010

WV e 731 - 2554337, Fax: 0731- 4061255 ; E mall: reglonal.labindore @yahos.com

ANALYSIS REPORT _‘

Report No. 113 i Date 27/01/2023
NMarme of Industry MS5L & T Construction (Statue of Oneness Frn-j:tﬁ. Omkareshwar,
Dist. Khandwa [WLP.) |
Date of Sampling 75/01/2023 =
Date of Analysis 27/01/2023
“Sampie Collected by Atul Kotiya, Scientist & Akhilesh Mishra, Sampler
| Sampie Analysed by 5% Gupta, Chemist e
Sampling Point Ambiant Air | | Near Main Store West side of Statue of Oneness Project.
Quality [l | Fast sidir ol Statue of Oneness Project
SHo. | Parameters Unit Resultl Result
T {1 | Respirable Suspended Particulate upl M SH1 55.40
Malter (RSP |
02 | Suphur dionde [504) T ] } 6.9
03 | Mtrogen diodids (NOx) g W 9.0 i 10.3
Remark . |—1 Marked parameter excesd prescrbed I_Ir:ﬂt.

: ﬁgﬁw S

Elentist CihistGramist & Lab. Incharge

Raglonal Laboratory W Laboratory
M.F.P.G.B., INDORE M.P. Pollution Control Board INDORE
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Regional Laboratory
M. P. Pollution Control Board

Plot Mo, 1, Scheme Mo, 78, Part-ll, Aranya, Indore — 452 010
#0731 - 2554337, 4035618 E-mail: regicnallabindore @yahoo.com

TEST REPORT

ANALYSIS REPORT FOR WATER & WASTE WATER SAMPLE

Sample From River Narmada U/S Umi:a.reshwar, Dist. Khandwa (M.P, 1
Contact Mo
sample Deseription | River water, N Test Report No.| 159
Date and Time of | 25/01/2022 Typeof Sample ;| Tronsportation:- | ¢ i o :
Collection i Girab fee Box with lee m': ﬁﬁ%ﬂﬁ:&:ﬂé:ﬁﬂf
Diate of Receipl 26/01/2023 Central lab M.E. PC2R., Bhopo
Period of Analysis | 26-31/01/2023 Sanighe cillesiad LH::_T sicri“m:in& L [P —
Sampler & kel
Drte of Report 31/01/2023 & Analysed by EK Gupts, Chemis! 02 Litre
S, No. | Parameters Unit Result Method
o1 | pH pH Unit 7.89 APHA 4500H+B .
02 | Turbidity N 1.0 APHA2130-B. |
@3 | Specific -I‘_‘,nm:luctmljr- pmhodem 276 APHA 2510 B
(1 | Total Solids mg /L 177 AP'HA 2540 B
(13 | Total Dissolved Solids mg | L 170 | APHA 2540 C
06 | Suspended Solids. miz /L 7 AIHAZS40 D
@7 | Fixed Dissolved Salids mit [ L I8 | AFHA 154D E
08 | Chloride mi /L 2375 APHAASOCL-B |
00 | Dissolved D:-L_'rgbn mg | L 7.8 | APHA ABD0-0-C
[ B 'D EX. (3 days, 27 ) m L iR 1S 3025, part 44 1943
1| COD ma /L 07 APHA.5220 B
12 |oina {(irease mg ! L =i AFHA 5520-D ="
3 | Ammo. Nlimg-:n (s WH3) _mglL (oo APHA 4500-NH3-F
14 | Nitrite Nitrogen (as M) e f L ND APHA 4300-NO2-B
15 | Witrnte Nitrogen (as N} mg /L. 0.764 APHA A500-NO3-B.
16 | Total Kjehdal Nitrogen mg | L 24 APHA hﬂD—HnrgL
|7 | Phosphate (as ) _ mgl!L 0016 APHA 4500-P-0 |
I8 | Total Alkalinity mi ! L 128 AFH_A, 2320-B
19 | T- Hardness (as CaCioy) mg /L 120 APHA 2340-C
20 | Cae Hardness (as CaC0s) mg /L 6 | APHA 3500-Ca-B
21 | Mg- Hardness {as CaCO4) mg | L - 24 APHA 3500-Mg-B
22 | Sulphete {&s S04) mg /L i APHA 4500-504-E |
i Fluoride (as F) mg /L 0.69 APHA 4300-F-1
4 Sodium (s Na) mg /L 1.8 AFHA 3500-Na-B |
25 Potassinm [as K} mg /L & APHA3500-K.B
26 | Boron (as B) = mg!L bl k] | APHA 4500-B-C
27 | Residuni Chlorine mg /L b APHA 450H-cl B

WOTE:=The repart shall not be reprodeced exceps in full, witheat permission of Regienal Lab, LB, Pollation Cantrol Boand, Indone
W stututory Hnhitity aceepted Tor sanipde not eellected by MPPCE,

The result reluie only 10 the semple tested.
Sumple will be destroyed after 10 days from the date of Ssue of test nepon unless atherwiss specilied. o rye.

I .

Chief Chemist & Lab Head
Regional Laboratory, Indore







— Regional Laboratory

#: M. P. Pollution Control Board
- Flat Mo. 1, Scheme No. 78, Part-il, Aranya, Indore = 452 010 Curdfiate e T E41ME

#0731 ~ 2554337, 4035618 E-mail: regional. labindore@yahop.co

TEST REPORT
ANALYSIS REPORT FOR WATER & WASTE WATER SAMPLE SRl
sample From River Narmada D/S , Near new road bridge, Omkareshwar, Dist. Khandwa (M.P.)
Contact No == ; tit]
‘-.umplt- I'.Il:-.u:rlplmn H_n«_,r waler, Test Report Nu-.l | &)
Dute and Time of | 25/01/2022 Type of Sample : | Transportation:- | gop o jine Method @ W Waste
Cullection Grah lee Box with o2 | e camphe collection Guideling by
Date of Reveipt 26/01/2023 Central Tab MLP, P.CB. Bhopal
Period of Analysis ‘_E_E'E'G 1/01/2023 Sample eollected ':"d':;ﬂh?rﬂ;l:t: il Sumple volume:
Datc of Report 31/01/2023 & Analysed by 5K E-‘.Jplta. Chemist OZ Litre
5, ."il:l., Parameters Unit Result Method
o1 | pH pH Unit £.21 | APHA4500H+B
02 | Turbidity i |0 APHA 2130-B
{3 ‘.:pen:li'-: Conductivity pmnadiem ; XK AFHA 25101
04 | Total Solids mg | L 18] APHA 2540 B
| 05 | Towl Dissolved Selids mg i L 174 | APHA 2540 C
06 | Suspended Solids mg | L 7 APHAZS40 D
07 | Fixed Dissolved Solids i L I 122 APHA 2548 E
08 | Chioride — mg/L I8 APHAAS00-CL-B
| 09 | Dissolved Oxygen g £/ A'HA 4500-0-C
10 | BO.D. (3 days. 27 °C) mg / L 1.0 IS 3025, part 44 1993
- 11 [COR g { L OB AVHAS220B
12 | Oil & Grease mg i L APHA 5520- D
13| Ammo, Nitrogen (as NH3J ma | L ool APHA 4500-NH3-F
14| Witrite Nitogen (as N) mg /L 0.002 APHA 4500-NO2-B
15| Mitrnte Nitrogen (a5 M) mg [ L 0.802 APHA 4500-NO3-B
6| Total Kjehdal Nitrogen mg (L 2.8 "AFHA 4500-Norg-C
17| Phosphate (a3 ) mg ! L 0.01% AT'HA 4500-P-1)
|8 | Total Alkalinity mg L 152 APHA 2320-B
1% T- Hurdness (a5 CalZis) mig [ L 128 APHA 2340-C
20 | Ca- Hardness (as CaCO)y) mg /L 100 APHA 3500-Ca-B
31| Mg Hardnoss {us CaCi0s) mg /L i APHA 3500-Mg-B
21 | Sulphats {as S04 mg (L 176 APHA 4500-504-F
23 | Fluoride (as F) me ! L 0,72 APHA 4500-F-1
| 24 | Sodium (as Na) mg ! L 11 APHA 3500-Ns-B.
25 | Potassium [as K} mg /L 7.0 | APHA 3300-K.E
26| Boron (as B) g [ L I 0002 APHA 4500-B-
27 | Residual Chlorine mg ! L - APHA 45M-cl B
MOTE;:=The repart shall not be reproduced except in full, withoul permissson M’Rs:gmnu] Lah, M.P. Poltution Cantrol Baard, Indars
M siatutary Tinbility sceepied fersumple nos colleceed by MPPCDL
T result relate only to the sumipse tested.
Sampdo will be destroyed after 10 days from the date of issue af best repost unbess otheraiss specified

=

Chief Chemist & Lab Head
Regional Laboratory, Indore
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“FOUNDATION RECOMMENDATION REPORT"

(Inclusive of Geotechnical investigation report)
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I. INTRODUCTION

The Monumental building of “5Statue of Oneness. Acharva Shankar Museum and Acharya
Shankar Intemational Institute of AdvaitaVedant™ is proposed by the Madhya Pradesh State
Tounsm Development Corporation at Omkareshwar, Madhya Pradesh.

Crmkareshwar 15 located between coordinates 22.2461°N latitude and 76.1503°E longitude.
Omkareshwar resembles the shape of Om, one of the most sacred Hindu svmbaol and is home to
the Iyvothirlinga Shrine, dedicated to Lord Shiva and place of workship.

The Project Consists of Site Al, Site A2, Site Bl, 5ite B2 and Site C which are having
esgential buildings with basic amenities, activity centres, and other necessary infrastructural and
associated works of international standards.

The Project lies on Mandata Island on the banks of Narmada River in which the Site Al and
mite A2 have been proposed on the one side of River and Rest ol the sites have been planned on

the other bank of the river. The project location and Mandata island shown below.

Fig 1: Project location and Mandata island

The overall master plan of the sites Al, A2, BI, B2 & C shown 13 shown below

| Project | Stutue of Oneness, EPC-1
| Title | Foundation recommmendation report { Inclusive of Gestechmical
. | Investigation report )
L&T Construction [ Drawing No | 022027-5-P5- 1 A-DB-000] Rev | 0
Buildings & Faciories | \SSUED for | DD siage | | . | Approved [VSP |, | 290831
DM stage 2 - | Checked V&P 29-08-21

GFC W ' Prepared | ¥VKK Iﬁa]ge Eﬁjﬂf[:ﬁﬂ%




Overall Project Components

Fig 2: Over all master plan with different sites
Present scope work covers the site Al which is construction of Statue and Museum (i.e. EFC 1),

Master plan ol the same site shown below,

Masterplan — Phasing

PHASE (EPC 2)

Fig 3: Master plan with current scope {Le. EPC 1)

&

| Projeet Statue of Oneness, EPC-1
| Thtle Foundation recammendation report {Inclusive of Geotechnical
myestigation report)
L&T Construction | Drawing No | 022027-5-P5- 1 A-DB-I00] Rev i
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The scope of work of this document consists of construction of the Statue of Oneness (i.e Acharya
Shankaracharva) which is located in the site Al, Highest point of Statue of Oneness has been
proposed at a height of 58.74m from Ground floor level. For the statue, the framings shall be
covered with bronze Cladding. At the bottom all-round of statue lotus form has been planned o
be made of stone, Its weight and supporting system shall be considered on the statue frame degign,

Similarly stone cladding and other loads also considered in statue frame design.

This document provides foundation recommendations and settlement analysis of statue of oneness
foundation. This report is prepared based on the soil investigation performed by Mfs, Indian
Geotechnical services Py, Lid.

2. STATUE DETAILS

The Statue is standing on a lotus base which in tum transferring the loads to the foundation
through a R.C.C pedestal. The core of the lotus base is thought of & thick concrete mass which
will transfer the Forces from the Statue 1o a large pedestal. The legs of the Statue are supported
directly on the large pedestal, This large pedestal is transferring the load to the founding strata.

Typical details of Statue and its Key components shown below,

&

Project Statue of Omeness, EPC-]
Title Foundation recommendation report (Inclusive of Gestechnical
investigation report]
L&T Construction | Drawing No | 022027-5-PS-1A-DB-0001 Rev 0
Buildings & Factories  |'ISSUED for | DD stage | [ - | Approved | VSP 29-08-21
DDstage2 |- | Checked | VSP 29-08-21
GFC » Prepared | YVEEK Pete M




Statue of Adhi
Shankaracharya

—

:- Stone cladded
Lotus pedestal

Fig 4: Typical details of Statue and its Key components
The Existing ground level of the proposed statue area is (+) RL 254.0m, however already 4 m
weathered rock excavated at statue pedestal location, hence current existing ground level at statue
base is (+) RL 250.0 , formed ground level of statue is (+)RL 254.0m and foundation bottom
level of statoe is (FIRL 249.0m, Typical floor plans and Iocation of statue shown below figures.

Ornamental Column
cladded with stone

= &
exposed structural
core above

+2154m FFL

)
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Fig 6: Tvpical Ground floor and first floor plan of statue
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Terrace floor plan
B scoe: or wosx Section
Fig 7: Typical Terrace floor plan and sectional details of statue
= Area Demarcated for
Fig &: Typical agrial view of statue (i.e. present scope of work)
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3. S0IL PROFILE

Soil investigations were carried out at site during the period of July -sugust 2022 {Praject Report
Mo, IG82022-23/L&TSO0),

A total of two borehaoles were drilled at the statue base location (SBH-1 ta SBH-2) of which
were conducted up to 50 m depth below existing ground level, Boreholes are key part of a
gectechnical investigation as they enable conducting Standard Penetration Test (3PT),
collecting rock core recovery (CR) and Rock quality designation (RQD).

Exploratory Drilling in overburden / rock done 1o obtain rock cores of Nx size by diamond
core drilling method using triple tube core barrels, determination of material characteristics
(Structure / Color / Texture / Grain size / Rock name). mass characteristics (State of
weathering / existing natural discontinuities / faults and folding patterns / fracture state).
Logging of Bore Holes for geological and geotechnical assessment of subsurface condition.
Summary of boreholes shown below.

Table 1: Summary of boreholes

[ Northing (m) )
245037375 250.05

5BH-2 GIES49.87 | 2AGK0566.76 250.05 50

Two In-situ permeability tests in Bed Rock by Double Packer Method conducted in the
horehole SBH | & SBH 2 to estimate the permeability of rock mass. summary of in situ
permeahility tests shown below

Table 2: Summary of In- situ permeability tests

8.0 250.05
8.0 250.05

One High-Pressure Dilatometer test (HPD) (up to 200 bar (20000 KFa) pressure) conducted
in SBH-1 borehole at every 4 m interval up to 36 m below EGL, to estimate the m-situ
deformation modulus and lateral stress of rock mass.

&

FPraject Statue of Oneness, EPC=1
Title Foundation recommendation report (Inclusive of Geotechnical
. ivestigation repart )
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Table 4: Summary of Deformability Tests by means of High-Pressure Dilatometer

DT-1 4.0 246,05

DT-2 8.0 242.05
DT-3 12.0 238.05
DT-4 16.0 234,05
DT-5 Statue 20.0 230,05
DT-6 24.0 226,05
DT-7 28.0 22205
oT-28 320 218,05
oT-9 6.0 214.05

LE 0 - R I - T L T I R R A

The project area has been explored by two number of drill hole aggregating the depth 1 00m
covering between the ground surfaces to S0m depth (EL 250.050m o ElL 200.050m ) to Know
the characteristics of rock mass for foundation design. The description of bore hole given

here.
Bore Hole: SHEH-01

» Bore Hole SBH-01 drilled vertically down to 50m depth from Excavation level El
250.050m. Bed rock Porphyritic BASALT encountered from existing excavation
level EL 250.050m, in the initial 7.50m depth the bed rock is highly o moderately
weathered, Followed by slightly weathered, jointed rock.

» Rock in general highly fractured down to 19.50m depth (EL 230.550m), RQLD values
areg in range of {1 % to 24% followed by moderately fractured o slightly fractured
down to depth of investigation. i.e 50m depth (EL 200.5050in). Average ROD values
below 19.50m depth is about 50% i.e. “Good” by Triple Tube core bamrel.

& Ground water level noticed at 15.00m depth {El. 235.050m). Partial drilling water
loss observed throughout drilling.

» The permeability values ranges 20 lugeon between the 6,5m to 8.00m depth indicated
some open joints,

Bore Hole: SBH-02

&7

Project Statue of Oneness, EPC-1

Title Foundation recommendation repont (Tnclusive of Geodechnical
investigalien report)
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Bore Hole SBH-02 drilled vertically down to 50m depth from Excavation level EL
250.050m. Bed rock Porphyritic BASALT encountered from existing excavation
level EL 250.050im, in the initial 7.50m depth the bed rock is highly to moderately
weathered, followed by slightly weathered, jointed rock.

Rock in general highly fractured down to 15m depth (ElL 233.0530m) and then 36m o
49.50m depth (F1, 214.050 to EL 200.550m), RQD values are in range of 0 % ta
24.6%._ Between |5m and 36m and below 49.50m depth rock in general is moderately
fractured to slightly fractured. Average ROD values between 15m and 36im is 45%.c.
"Good” by Triple Tube core barrel.

Ground water level noticed at 15.00m depth (EL 235.050m). Partial drilling water
loss observed throughout drilling.

The permeability values range 20 lugeon between the 6.5m to 8.00m depth indicased

some open joints, Generalized soil profile of boreholes shown below

Table 4: Generalized soil profile of SHH-1

Moderately weathered, highly fractured,

1] ' brown calaur, fine Efi"'lﬂ'dr F"EII'FI'I?THH'. 9.0-16.0 0.0-7.30
BASALT
Highly weathered, highly fractured,
& 1.5 grevish brown [/ brown colour, fine 28.00 0.00
rained, Porphyritic BASALT
5BH-1 B By
Slightly weathered, highly to moderately
7.5 25.5 | ¢ ctured, greyish brown / brownish grey | 78601000 | 0.0-67.30
colour, fine grained, Porphyritic BASALT
Slightly weathered, highly to slightly
235 200 | fractured, grey / brownish grey cobour, 9.00-100 00.0-92.0
fine grained, Porphyritic BASALT
Table 5: Generalized soil profile of SBH-2
[Borehole | Depth(w) | Sustadeseripton || _nabpe |
Project Statue of Oneness, EPC-1 o
Title Foundation recommendation report (Inclusive of Geotechnical
. investigation report}
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T.50

Moderately weathered, highly fractured,
brownish grey colour, fine grained;
BASALT

46,60-69.30

0.0-8.0

SBH-2 ¥.50

25.50

Llightly weatherad, highly to moderataly
fractured, brownish grey colour, fine
Erained, BASALT

838.00-
100.00

10.56-56.00

25.50

500

Llightly weathered, highly to moderately
fractured, brownish grey colour, fine
grained, BASALT

87.30-100.0

0.0-74.00

i e

e T
Fig 9: Layvout of Geotechnical investigation
Project Statue of Oneness, EPC-1
Tiile Foundation recomm endation report {Inclusive of Geotechnical
. investigation repor)
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Fig 10: Lavout of Boreholes
As per the geatechnical report, the present water table 15 encountered at a depth of 15.0 m
below existing ground level during investization (approximate at RL 235 m), The presence
of river ¢lose 1o the site and monsoon ramizll in middle India could canse NMucteations to the
groundwater level. For sale bearing capacity calculutions, water table considered at founding
level RL 249.00 m.
The stratigraphy of the site mamly congists of highly to moderately weathered rock top 7.5
m [oflowed by Slightly weathered, highly to moderately fractured, brownish grey colour, fine
grained basalt up o exploration depth i.e 50 m
The Boil Profile for the above-mentioned boreholes along with geotechnical repon is
Attached in Annexure-11,
Additienally High-Pressure Dilatometer test conducted in SBH-1 horehole to estimate the in-
situ Elastic modulus values of weathered rock, same can be used for estimating safe bearing
settlement of foundations, Elastic modulus values (Es) estimated from pressure meter test
shown below table 6.
Table ti: Modulus of Elasticity values from Pressure meter test
[ FProject : 51:|'|.|'_:!._I:|:1_-.|_!'|_|:."n|.:"\15.. EPC-|
Title Foundation recommendation report { Inclusive of Geotechinicsl
; . ITVESEIRatio Teporty
L&T Construction | Drawing No | 032027-5-P5- | A-DB-D00] — [Rev | 0
Buildings & Foctories | |SSUED for | DD stage | |- | Approved | VSP 20-08-21
DD stuge 2 | Checked | VSP 29-018-21

| [GFe “ | Prepared | YVKK lFﬁEIlE t}_ﬂ-‘_di]j";d
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i DT-1 4.0 246,05 1261970
2 DT-2 5.0 242,05 3671 830
3 DT-3 120 238.05 1245.730
4 DT-4 160 23408 1543.140
: DT-5 g‘gﬁ”f; 200 230.05 1901400
i DT-6 24.0 226,05 1920.940
7 DT-7 28.0 22205 3TET.000
& DT-8 320 218.05 2782 380
o DT-9 6.0 21405 3243370

Note: Detailed Data and curves related to pressure test attached as annexure-11 of this

document,

4. WATER TABLE

Ground water table was monitored in the boreholes. Ground water was observed at depth of
15 m below ground level fe RL 235.00. Hence, while estimating safe bearing capacity
calculations water table considered at RL 235.00 m.

5. FOUNDATION RECOMMENDATIONS FOR STATUE

Upon review of soil investigation repont, based on contour map and borehole details, loads

from the statue, Raft foundation suggested as a foundation system for the statue. foundation
details and depths shown below.

Table 7: Foundation details of Statue

Statue of
il Cmeness AL 254.00 RL 250,00 RL 24900 Raft -circular 15575
{500)
Project Statue of Oneness, EPC-1
Tithe Foundation recommendation repart (Inclusive of Geoteclinical
. investipation report)
L& T Construction | Drawing No | 022027-S-PS-1 A-DB-0001 Rev 0
Buildings & Fuctories | JSSUED for | DDstage 1 |- | Approved | VSP % 20-08-21
DDstage2 | - Checked | VSP ' 29-08-21
GFC * | Prepared | YVKE Page AorarHas
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Safe bearing capacities calculated by using IS 13365 (PART-1: 2003} and 1S 12070 codes
codes and allowable settlement of 12 mm considered for weathered basalt rock. Soil profile
at founding depth varying from highly 10 moderately weathered basalt rock. Foundation

recommendations provided below table B for statue foundation and supporting calculations

for safe bearing capacities presented in annexure -1 of this document.

Table 4: Foundation recommendation for Statue

Statue of
1 | Oneness SE'HE'” AL 254.0 AL 249.0 a5 3
1500

6. REFERENCES

The references used for preparation of this report are listed below

Geotechnical Investigation report submitted by M/s.Indian Geotechnical services
Pvi.Lid

1S 13365(part 13 1998 (Reaffirmed 20013} - Code of practice for determination of
rock mass rating.

IS 12070; 1987 (Reattirmed 2005} - Code of practice for determination of she of
shallow foundations on rocks.

IS 6403; 1981 (Reaffirmed 2002) - Code of practice for determiination of bearing
capacity of shallow foundations

I15: 1498: Classification and identification of Soils for engineering purposss

I5: 1904 — 1986 — “Code of Practice for Design and Construction of
Foundations in Soils:General Requirements”™ — Third Revision

I5: 2131: Method of Standard Penetration Test for soils

IS [893 {2002), Indian Standard Criteria for Earthquake Resistant Design of
Structures, Part | - General Provisions and Buwildings, Burean of Indian

é

Fraject Statue of Oneness, EPC-1
Title Foundation recommendation report (Inclusive of Geotechnical
investiEation repor)
L& T Construction | Drawing No | 022027-5-PS- | A-DB-000 | Rev 0
Buildings & Factories | ISSUED for | DD slage 1 | - Approved | VSP i 20-08-21
oo stage 2 - Checked WiP i 28-08-21

GFC_ [ 7 [Prepared [ YVKK |pigng siadfond
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Standards, New Delhi,

e 5 BT Code of practice for calculation of settlement of foundation (Part-1N
Shallow foundations subjected to symmetrical static vertical loads

o |5 456: Plain and Reinforced Concrete — Code of Practice

v Krishnan, M.D. (1986), “Geology of India & Burma", CBS Publishers, New Delhi,

o [5: 1893 (Part 1):2016: Criterda for Earthquake Resistant Design of Structures
— General Provisions and Buildings

o  Foundation Analbysis and Design (Fifth edition) by Joseph. E. Bowles,

7. ENCLOSURES

The following documents are atiached in support of the foundation recommendations given in

Table -E 1.

l.  Supporting calculations for recommended Met Safe bearing cepacity for Statue
structure.

I. Geotechnical Investigation Report

&

Praoject | Statue of Oneness, EPC-1
Title Foundstion recommendation report {Inclusive of Geotechnical
investipation report}
L&T Construction | Drawing No | 022027-5-PS-1 A-DB-0001 Rev 0
Buildings & Factories [ 1SSUED for | DDstage] |- | Approved | V5P 25-08-21
DDsaged |- | Checked | WSP J0-0E-21
GFC___| [ Propored | YVRK | g /20858 |
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ANNEXURE-I

SUPPORTING CALCULATIONS FOR RECOMMENDED NET SAFE BEARING
CAPACITIES FOR STATUE FOUNDATION

la. SBC CALCULATIONS BASED ON RMR VALUE FOR SBH-1 BOREHOLE:

Boreholes applicable - 5BIH-1

Type of Foundation = Raft (Circular)

Footing size = 15.575 m dia

Diepth af Foundation (Df) = E.L 249,00 m

Founding Strata = Moderately weathered Basalt Rock

Ciround water table - EL 249.0
The net safe bearing pressure has been calculated based on determining Average R.M.R from
within depth below foundation level equal to width of the foundation.
Met sate bearing has been obtained based on correlation with R.M.E (Table.3 of IS: 12070 - 1987}
The Averape R.M.R and respective Net Safe Bearing Pressure based on SBH-1 is as shown in the
table below,

RMR CALCULATIONS As per IS 13365 (Part 1) - 2003 _ ANNEX B)

F K ] - .'._: ._.I_: ?:E
1 Average Compressive 56
Strength of Rock
2 Averags ROD 0-14 3
E| Spacing of Discontinuities Vary close 5
slickensided
4 Condition of Discontinuities vt |l rock 0
surface
o Ground Water Condition Damp 10
[ Orientation of discontinuities | Favourable =7
Rock classification POOR
Rock Mass Rating 23
Met safe bearing capacity based on average RMR value of 90 T/m2
25 a5 per |5 12070, Table 3

MNet safe bearing capacity based RMR calculations is %0 T/m2.

Project Statee of Onenegss, EPC-1
Title Foundation recommendation report (Inclusive of Gestechnical
investigation report)
@ L&T Construction | Drawing No_| 022027-5-PS-1 A-DB-000 | Rev 0
Buoildings & Facrories ISSUED for | I¥D stage | 2 Approved | VEP i 20-08-21
LD stage d | - Checked [ V5P i 29-018-21
GFC ¥ | Prepared | YVEKEK Pﬂhe_ﬁzzﬁﬂfﬁ_
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Ib, SBC CALCULATIONS BASED ON UNCONFINED COMPRESSIVE STREGTH

FOR SBH-1 BOREHOLE:

Footing size

Depth of Foundation, (L))
Existing ground level
Founding strata

Ground water table

For calculations purpose average value of unconfined compressive strength of rock core
considered as qc =3

Conservatively  Nj (empirical coefficient depending on the spacing of discontinuities) assumed
as (1. (Ref 5)

MNet safe hearing based on UCS

Based on the UCS value recommended Met safe bearing capacity is 560 T/m2.

For statue foundation design minimum Met safe hearing capacily considered based on above two

methods, same shown below.

gs=qec M)
= 56%0.]
= 56 Mpa.
= 560 Tim2

15.575 m dia circular footing

RL: 24900

RL 254.00

Moderately weathered basalt Rock

Considered af foundation level BL 24900

= ra il H*E’éh’fewiﬂg' HDT'EI'IU,I?
Sno: | eapacity {i. € Min o of: reference
Toli | =t v | two methods) Tim2
1 Based on RME a0 " SBi-1
bz Based on UCS 560
| Project Statee of Oneness, EPC-1
Title Foundmtion recommendition report (Inclusive of Geotechnical
- investigation report)
@ L&T Construction [Drawing No | 021202 1-5-F5-1 A-DE-000] Rev | 00
Buifdings & Factories | 1SSUED for | DD stage 1 Approved | VAP 29-08-21
DD siaged |- | Checked | V5P 29-08-21
GFC * | Prepared | YVEK _Eahbﬂ&ﬂl’l_




2a. SBC CALCULATIONS BASED ON RMR VALUE FOR SBH-2 BOREHOLE:

Borehaoles applicable = SBH-2

Type of Foundation = Raft {Circular)
Footing size e 153,575 m dia
Depth of Foundation {136) = R.L 249.0{ m
Founding Strata =

CGieound water table

The net safe bearing pressure has been calculated based on determining Average R.M.R from

Muoderately weathered Basalt Rock

R1. 249.0

within depth below foundation level equal 10 width of the foundation.

Met safe bearing has been obtained based on correlation with R.M.R (Table.3 of 15:12070 -1987).
The Avernge R.M.R and respective Net Safe Bearing Pressure based on SBH-2 is as shown in the

table below,

RMR CALCULATIONS As per 15 13365 (Part 1) - 2003 _ ANNEX B)

= e s | r T3

i [ f@aﬁiwﬁﬂﬂ *‘T=a Values | .'11111.: MR

Average Paint load —af— =

1 Caompressive Strength of 5.35 Mipa 12

Rock
2 Average ROD 0-14 3
3 Spacing of Discontinuities Very close 5
slickenshdad
i Condition of Discontinuities wall rock 11
surface

E Ground Water Condition Damp 10

=1 Orientation of discontinuities Favourable -7
Rock classification POCR

Rock Mass Rating 33
Net safe bearing capacity based on average RMR value of 33 112.9
as per IS 12070, Table 3 T/m2

Met safe bearing capacity based RMR calculations is 1127T/m2.

&

L&T Construction
Buildings & Factories

Project Stanue of Oneness, EPC-1

Title Foundation recommendation rl:pur: {Inclusive of Geotechnical
investigation repor)

Drawing No | O22027-5-P5-1A-DB-0001 |Rev | D

ISSUED for | DD stage | | Approved | V5P - 29-8-21
DDy srage 2 | Checked | VEP ' 29-08-21
GFC | Prepared | YVKK | F‘ﬂﬂ_.’ﬂm
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2h. SBC CALCULATIONS BASED ON UNCONFINED COMPRESSIVE STREGTH
FOR SBH-2 BOREHOLE:

Foating size

Diepth of Foundation, (1)
Existimg pround level
Founding strata

Cround water tabla

15.375 m dia circular footing

Rl.: 24900

RL 254.00

Moderately weathered basalt Rock

Considered at foundation level RL 249,00

For SBH-2 borehole unable conduct UCS test on rock samples as size of rock cores less 76 mm
and rock is highly weathered condition hence point load strength index test conducted on rock

core samples.

Unconfined compressive strength of rock core correlated from point load strength index test as
per 15 8764-2008 code to estimate safe bearing capacity of rock.

The uniaxial compressive strength of rock may be
predicted from the following correlation:

ge = 22 1,(50)
where
Je = uniaxial compressive strength in
MN/m? (kgf/cm?), and
I{50) = comected point load sirength.

Unconfined compressive strength of rock core as ge =22 x 1o Mpa.

Average Point load Compressive Strength of Rock as lab test data 14 = 5.35 Mpa (as per 5S8H-2}

qc =22 % Isp Mpa=22*535=117.7 Mpa

Conservatively  Mj (empirical coefficient depending on the spacing of discontinuities) assumed

as 0.1, (Ref 5)
Met safe bearing based on UCE - ga=qoc Nj
=117%2 k]
= 11.77 Mpa.
= 1177 Timd B
Project Statee of Oneness, EPC-1
Title Foundation recommendation report (Inclusive of Geotechnical
. investigation reporty
L& T Construction | Drawing No | 022027-5-PS-1A-DBE-000] Rev 0
Buildings & Factories | JSSUED for | DDstage 1 |- | Approved | VSP 20-08-21
DD stage 2 | - Checked | VSP w 29-08-21
GFC i | Prepared | YVERR Bane Eﬁzﬂfnfﬂ
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Based on the UCS value recommended Net safe bearing capacity is 1177 T/m2.

For statue foundation design minimum Net safe bearing capacity considered based on above two
methods, same shown below,

SBH-2

I i Based on UCS 1177

3. 5BC CALCULATIONS BASED ON PRESSURE METER TEST RESULTS

The pressure meter allows for a direct determination of the strength of a rock mass including the
effect of discontinuities and weathening for the design of foundations on poor rock. Using an
approximate factor of safety of 3 the following eguation shall be used

faaw= d [0y + Ky (P —3D¢ )]
whiere
gy = Tl aale bearing pressure | t/mb §,
Py = Emit pressure determined by the pressure meter | t/m* ),
v = unit weight of soll or rock ( t/m? ),
Dy = depth of foundation { m }.
»I}{ = overburden pressure { t/m? ), and
Ky = constant given in Table 5.

TARLE § WVALUE OF Ky

DeErru or FooTieo Ka
Lowd at rock surface | geso depih ) ol
Radio® uf foandaticn undt o
§ w padius of fundstbon wnit Y
10 = radius of fousdation ualt 0

& Fguivalent radial dimensions,

Limiting pressure from pressure meter at founding level and below Py =200 kgfcm2

= 2000 Tim2
Depth of foundation below EGL = 5m (RL 254.0-RL 249.0}
Linit weight of rock =2.60 TémZ
Project Stame of Oneness, EPC-1
Title Foundation recommendation report {Inclusive of Geotechnical
: investipation repart)
L&T Construction [ Drawing No | 022027-5-F5- | A-DB-000]1 Rev i
Buifdings & Fretories | ISSUED for | DD stage 1 | - Approved | VAP . T0-08-21
DD stage 2 - | Checked | ¥SP ’ 20-08-21
GF¢ [ Propusd | YVRK | pge o208y |
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Kd = AT {imerpolation done between 2ero depth to

Radius of foundation depth)
Interpolation to cstimate Kd value for § m depth of foundation as follows

F.7875 m (radius of foundation = 15.575/2) 2.0

Sm 1.57

g ns = 1/3 (2.6%5 +1.57*(2000-2.65%5))
= 1044 Tim2
MNet safe bearing capacity based on pressure meter test results = 1044 T/m2
Conelusion:
Met safe bearing capacity based on various methods summarized below

1 Bazed on RMR 50 g0
Bazed on LCS BB SHH-1
Basad on RMR 112 113
2 Based on UCS 1177 SBH-2
Based on pressure
= meter test 1044 SBH-1

Wet safe bearing capacity (i.c. Based on RMR. ) considered as average based on the borcholes
SBH-1 and SBH-2 = (S0+112y2 =202 /2= 101 T'm2.

Recommended Net safe bearing capacity for design of Statue foundation = 85 T/m2

Settlements estimated up to 2B width of foundation below founding level considering Net
safe bearing capacity of 85 T/m.

A2 Settlement calculation

Project statue of Oneness, EPC-1
Title Foundation recommendation report {(Inclusive of Geotechnical
c investigation repor}
L&T Construction | Drawing No | 022027-5-PS-1 A-DB-00D1 Rev 0
Buildings & Factories | 1SSUED for | DD stage 1 | - Approved | VSP . 29-08-21
DD stage2 | - Checked | VEP ; 29-08-21
GFC [~ [Prepared [YVKK |page 781 |
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Where,

Immediate Settlement

AH = q, 8

AHp = Immediate setilement

B = Ma. of circular footing = 15.575 m = Equivalent width =
13,79 m

B’ - B2 =11, 709/2= 5,89 (for center)

E = Young's modulus of Rock in kN/m® (a8 per pressure meter
test resulis)

li and 2 = Influence factors

{ }J’

i = Mumber of comers contributing to settlement (4 for center)

Iy = Depth factor =0.8

i - Mumber of comers contributing o seftbement (4 for center)

o = Intensity of contact pressure in kN/m* at the top of

considered soil layer (assuming 1H: 2V distribution}

T4 =
Posson's mtio = 0.2

Rigidity factor = 0.8

Settlemoent calealation:

Depth to the top of soil laver considered

&

Project Statue of Oneness, EPC-1
Title Foamdation recommendation report (Inclusive of Geotechnical
. investigation repart)
L& T Construction | Drawing No | 022027-5-PS-1A-DB-000] Rev i
Buildings & Factories | ISSUED for | DD stage | Approved | V5P : 28-08-21
DD stage 2 Checked | V5P i 29-08-21
GFC * | Prepared | YVEK Fl‘ﬂ:l;l.e ﬁﬂ%ﬁ_
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Depth to soil | Thickness
- i
layer {m) l::::rmh {krgfnmzj E&::::"; ri;’;’?m h | B | Lk |AH m)

Top | Bottom .

(m}
44 | - 24B0 30 B30 126 1% G038 | 0.06% | 0090 LRI
2460 | 2420 4.0 373.38 2671830 QM3 | 0078 0,121 Qi
3420 2380 4.0 373,07 1245730 o063 | 0.07e | azn | o
2380 | 2340 4.0 283,02 1543140 0.063 | 0078 | 028 | 0000
2340 | 2300 4.0 LG50 190 1 4400 O3 | 0078 | 01210 PLE LI
2300 | 2360 4.0 13034 920540 o3 | 0078 | 01210 )
0] 2230 4.0 115942 JTRT0 OAH3 | 0A7E | 0,107 Pl
21301 I18.0 4.0 8715 ATEIIRD 0063 | 0078 | 0,107 {00

Total settlement, AH=3 mm < 12 mm

Hence recommended Net safe bearing capacity based on shear and settlement criteria = 85

Tim2.
Fraject statue of Oneness, EPC-1
Title Foundation recormmendation repert (Inclusive of Geotechnical
. investigation report}
L&T Construction | Drawing No | 012027-5-PS-1 A-DE-000] Rev | 0
Buildings & Fuctories | ISSUED for | DDstage1 |- | Approved | V&P 20-08-21
D0 stage 2 - Checked V&P i 29-08-21
GFC_ | = | Prpaed | VVKR |y sdioen
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ANNEXURE -IT

BOREHOLE LOCATION LAYOUT & SOIL INVESTIGATION REPORT

Project Statue of Oneness, EPC-
Title Foundation recommendation report (Inclusive of Geotechnical
. investigation repart)
L& T Construction | Drawing No | 022027-5-PS-1A-DBE-000] Rev 0
Buildings & Fuctories | ISSUED for | DD stage 1 | - Approved | VSP 29-08-11
D stage 2 | - Checked | W5SP ; 29-05-21
GFC * | Prepared | YVKK | Bunoe goioida
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S (AN B0 8001 = 2008 CERTIFIED COMPARNY) L&T EDI‘IEtI‘I.IEtiDn
Geotechnical Investigation works for STATUE OF

ONENESS at Madhya Pradash
REPORT No. IG5/2022-23/LATIS00

1.0 INTRODUCTION

Madhya Pradesh's culture and toursm departmant {Owner) has decided to build a
multi-metal statue of Shankaracharya on Mandhata Parvat hill facing the river Marmada.
The site is a river island in the Marmada aboul 4 km by 2 km in size. It is also a hill that
is surrounded by waters of the Marmada on all sides, Which is located in the district of
Khandwa, Madhya Pradesh.

Owrer have awarded the work to “Mis L & T Construction (Buildings and Factories
group) {Confractor ! Our Client}"”.

It was decided o conduct the “Geotechnical Investigation [(Exploratory Core
Drilling, field and laboratory testing)” at the project sie for delineating the
subsurface condition.

Geotechniczl investigation is an essential prefiminary step for civil enginearing design
and construction works and primarily, the objects for conducting such Investigations are

as follaws:

] Suitability - to assess (he genaral suitability of the sita;

. Design - to enable an adegueie and economic design;

. Consfruction - to plan the most feasible method of construction, to foresae and

provide against difficulties and delays that may arise during consfruction due to
ground, groundwater,

The ground |5 naturally varable and often tha nature of these vanations is not-known in
advanca. In order Lo evaluate properly the nature of the ground and groundwater and o
achieve the objectives of the site irvestigation, it is essential that the work be planned,
sultable methods be adopted, undertaken and supervised by experienced personmed,

In order to collect data and achieve the project objectives, sludies and site
Investigations were conducted. Main purpose of these studies was to obtain the
relevant geotechnical design data including sub-surfece profile (soilfrock interface)
clasaification, behavior and engineering properies.

Wis LAT Ltd, has appointed MYs lndian Geofechnical Services, New Dalhi 1o conduct
Geotechnical Investigation works. M's Indian Gao-technical Services (1G5} carried out
the investigations, field tests, sampling and laboratary testing as defined in Terms of
Reference and as per the instructions of Contractor and Design Consultants.

Flald work, in-situ tests were camied out, during July = August 2022, Laboratory tests
are carried out on selected rock samples to deiermine the design parameters,
confirming 1o relevant specificalicns and the guldelines receilved from time to time from
Contracior and Design Consullants.

The repont includes the comprehensive field and laboratory test data and inferpretations
of the test results.
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20 PLANNING OF T

Geotechnical |Investigation work has been done for delineating the subsurface
condition at Proposad Stalue and bridge Location. The scope of the present studies,
as laid down in the ferms of reference of this investigation work, Is as under:

(i) "Exploratory Drilling™ in overburden [ rock, obiain rock cores of MNx size by
diamend core drilling method using riple tube core barrels, determination of
material characteristics (Struclure ! Color ! Texture / Grain size /| Rock name),
mass characteristics (State of weathering [ existing natural discontinuities [ faulis
and folding patierns / fracture state). Logging of Bore Holes for geological and
gectechnical assessment of subsurface condition.

(i) Conducting “ln-situe permeability fests”™in Bed Rock by Double Packer Methaod 1o
estimate the permeability of rock mass;

(iii) Conducting "Deformability Tests™ by means of High Pressure Dilatometer fes
(HPD} up to 200 bar (20000 KPa) pressure in rock to estimate the in-situ
deformation modulus and lateral siress of rock mass,

{iv] Conducting "Laboratory Tests" on selected Fock Core Samples as per standard
specifications, Terms of Referance to gat the angineering properties of rock;

21  Details of Field work [ In-situ Testing / Laboratory Testing

All borehole locations, Coordinates and ground levels, Test locations and depths were
provided by Mis LET.

Figure 1 : Site / Borehole Location on Google Plan

INDIAN GEOTECHNICAL SERVICES SHEET 4 OF 61
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2.1.1 Exploratory Boreholes

Total 02 boreholes (Verlical) to a depth of 50m below the existing grade level
(Excavatlon level) were planned at Main Statue Location to assess the subsurface
conditions at Praject Site.

Borehaole locations plan is attached as Annexure — &,

I Table Mo. 1: Summary of Boreholes |
s Borehole Existing E:ﬂnﬁ Im;:,?;:llnn
H::- Identification| Easting {m} | Morthing (m) | Ground Balow vertical

No, level (m) | g1 (m) | (Degree)
1 SBH-01 618550,220 | 2460973.750 | 250.050 50,00 o
SBH-02 | 618549870 | 2460955.760 | 250.050 50.00 0°

2.1.2

In-5itu permeability Tests

In-situ permeability tests in Bed Rock were conducted by Double Packer Mathod to
estimate the permeability of rock mass. Summary is as below;

S

Table No. 2: Summary of In-situ permeability Tests

Borehole Cnaadan Depth of Test | Average Test Level
Identification No. From (m} | To (m) (m)
SBH-01 Main Statue | 6.50 B.0O 242800
S5BH-02 Main Status Li il B.00 242 800

213

Deformability Tests by means of High Pressure Dilatometer

Defarmability Tests by means of performing High Pressure Dilatometer test (HFD) up
to 20MPa (200 kgicm’) pressure in rock were conducted as per I5: 15 12955- (Part-2)-
1880 al different depths in Borehole SBH-01 fo estimate the in-situ deformation
modulus and lateral stress of rock mass.

Table No. 3: Summary of Deformability Tests by means of High Pressure
Dilatometer
Test Average
identifcation | | et | Location m"m;':r TeSt | rast Level

0. (m)

DT-1_ 4.00 246.050

~ DT-2 | 8.00 242,050

DT-3 | 12.00 238,050

DT-4 16.00 234,050

DT-5 SBH-01 Slatua 20.00 230,050

bT-6 24 00 226.050

DT-7 28.00 222,060

oT-8 32.00 |  218.050

DT-9 .38.00 | 214,050
INCHAN GEQOTECHHIC AL SERVICES SHEET & OF 6l
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2.1.4 Schedule of Laboratory Testing (Rock Samples)

Following laboratory tests as per relevant Codes [ Standards were conducted on
selected rock core zamples from boreholes. All Samples were selected by M's LET
official at site and laboratory test schedule was approved.

| Table No. 4: Summary of Laboratory Tests |

:L' Test Description Relevant Coda | Standard
Foint load strength tests on rock cores / :
1 Arsit 1S: 8764
Uni-axial Compressive Strength [Wet & i
o Dry), Elastle Modulus and Poizson's ratio 5. 9143 ~ 1875, 542
| 3 | Specific gravity, Porosity, Water Absorption | 15: 1330 — 1881, 15:1121 {Fart 1)
4 | Bulk Density (Dry & Saturated) 15:13030-1991
5 | Slake Durability Index ASTM = D4644, 15: 10050
6 | Petrography Examination IS: 1125
T | Tri-Axial Tests IS5 13047, 1991
INDHAN GEOTECHNICAL SERVICES SHEET 7.OF &1
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3.0 METHODOLOGY & TYPE OF EQUIPMENT

31 Exploratory Core Drilling

For Core Drilling work, drilling rig was installed af the specified borehole locations.
Stabifity of g was ensured by making level ground. Drilling was advanced by rotary
cora drlling methed using triple ube core barrels as per the guidelines of |5 6926-
1996, A triple tube core barrel and Nx (WMMLC) sized bits are used for drilling and
recovering rck cores.

The work of drilling was carried ocut by RD-60 core drilling rig, Rock Drill India make
hydraulic feed, engine driven, mounted on skids dully provided with rotary head, using
impregnated diamond bils,

The water circulation was made from Triplex water pumps of Voltas Royel Bean maks
Model TD-200 having suitable feeding capacity for drilling up to required depths.

The all other accessories such as drilling reds of Bw sizes with casing pipes of size
Hx! WX slzes along with triple tube core barrels etc. was provided as required for the
drill hales.

1. Ratary drilling machine was aszembled at site and was shifted and erected at
the borehole location.

2. Rotating triple fube core barrels, provided with commercial diamond bits are
used for rotary drlling and simultansously cbtaining the rock cores or
samples,

3. All consumables (Crilling accessories) were purchased from Genulne Dealers
— like Rockdril India Limited) anly.

4. After inserling casing pipg through soll overburden the drilling bit fixed to the
fower end af drill rods with barrel, s rolated by a suitable chuck and akvays
kKepl in firm contact wath the bottom of the borehole.

5. Water is pumped continuously down the hole through drill rods, and the fluid
retums o the suface in the annular space bebtween the rods and the side of
the hole, and =0 the protective casing may not be generally necessary. The
mud returning upwards brings the cuttings to the surface.

E. After reaching the drill rods attached with the cutiing bit attain s full depth
anather piece {(extension rod) will be attached and continue the drifling.

7. The casing pipe of diameier (Hx [ MNx Size) if necessary was driven up ta the
required depth ! level as the bore hole is advanced depending upon the rock
conditions.

3.2 Rock Core Samples | Borehole Logs ! Rock Classification

Core Samples were extracted by the application of a continuous pressure at one end
of the core with the barrel held harizantally without vibration,

Immediately after with drawl from the core barrel, the cores were placed in a tray and
transferred info boxes specially prepared for the purpose. The boxes are made of
good guality wooden boards, Recovered rock cores were numbered serially as
specified in 15 4078-1980. Rock core recovery and Rock Luality Designation (RULD)

INDIAN GEOTECHMICAL SERVICES SHEET 2 ©F &1
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were computed for every run length drilled. The description of the core samples was
recorded,

Figure 3 : Drilling in Progress at Site at SBH-01 & SBH-02
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Fhotographs of rock core boxes were taken immediately after drilling. Also, the rock
was classified in the field by an exparenced geologisl.

Rock Core Photographs (SBH-01: 0.00 to 50.00m)
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Figure 4 : Photographs of Core Boxes of SBH-01 & SBH-02
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3.21 Scale of Weathering Grades of Rock Mass

Rock classification in terms of weathering and state of fractures and strength is carried
out in the following manner. Tabulations given in below explain it briefly.

| Table No. 5: Scale of Weathering Grades of Rock Mass ==

Terms 5é§-urlpt1;::n Grade
s Mo visible sign of rock material weathering; perhaps slight I

Sy i LB

Shightl Dizcoleration indicates weathering of rock material and
w IEl,Ihaf 4 discantinulty surfaces. All tha rock material may be 1l
AR discolored by weathering.

Less than half of the rock material is decomposed or

mﬁf;g disintegrated to & soil, Fresh or discolored rock is present m
either as a confinuous framework or as corestonas.

Highly ~More than half of the rock material is decomposed or
Wiaathiarmd dlsl_ntagratad toa Eﬂ_IL Fresh or discolored rock is present v

either as a discentinuous framework or as corestones
Completely | &l rock material is decomposed and [/ or disintegrated to soil v

Weathared The onginal mass structure is still largely intact.
Residisl All rock _rnateriﬁ_ll is converted ta soil, The mass structure and
Soil matenal fabric are desiroyed. There is 3 large change in wvi
volume, but the soil has not been significantly transporded.
As per |5 4464

It should be understood that all grades of weathering may not be seen in a given rock
mass and that in some cases a particular grade may be present to 3 very small extent,
Distribution of the varous weathering grades of rock material in the roeck mass may be
related to the porosity of the rock material and the presence of open discontinuities of

all fypes in the rock mass.

3.2.2 Relation between RQD and IN-SITU ROCK QUALITY

Rock quality is further measured by frequency of natural joints in rock mass, Rock
CQuality Designation (RQD) is used to define state of fractures or massivenaess of rock.

Faollowing table defines the qualty of rock mass.

| Table No. 6: Relation between RQD and IN-5ITU ROCK QUALITY |

RGD CLASSIFICATION ROD (%)
Excellant a0 to 100
Good 7510 =50
Fair olto=Ta
Paar 2510 = 50
ary Poor D0to <25

3.2.3 Classification of Rock with respect to Compressive Strength
Rock s also classified by strength of intact rock cores collecied dunng drlling. Hock
INDIAN GEOTECHNICAL SERVICES SHEET 140F 61

C-a1, GROUMWD FLODR, SHIVALIK, MALVIYA NAGAR, KEW DELH|
Tel . 011-45500700-706

Fage 76 of 242



(I

Geptechnical Investigation works Tor STATUE OF
ONENESE 3l Madhya Pradesh

REPORT Mo, IG52022-23/LAT/500

INDIAN GEOTECNHICAL SERVICES
(A 150 BOU1 - 2008 CERTIFIED COWPANY) L&T Construction

Unconfined Compressive strength (UCS) is used to define strangth of rock.

Classification of rocks given in Table 2 of Appendix-2 of IRC: 7B-2014 & reproducad
below;

| Table Mo. 7: Classification of Rock with respect to Cumﬁuslva Strength |

ROCK TYPE UNCONFINED COMPRESSIVE STRENGTH (UCS) In MPa
Extremely Strong = 200
Very Strong 100 to 200
Sirong 50 to 100
Moderately strong 12.5t0 S0 -
Moderately Weak Hto12.5
VWeak 1.2510 5
Very Weak = 1,25

3.2.4 Rock Mass Rating (RMR Value)

Rock Mass Rating (BEMRE) of jointed rock masses, may be worked out based on 15

13365 (parl ). Eock Mass Rating parameders are reproduced from annex B of 15
13365 (part ) below for ready reference.

| Table No. &: Rock Mass Rating Values
Strength of intact rock material (MPa)

| Compressive Strength (MPa) | Rating | Basis
Exceptionally Strong =250 15
Veary Strang 100=250 12 UCs value data of
Strong 60-104 7 speciic borehale
Average 249-50 4 from labaratary
Veak 10-25 2  |testis usedin
Very Weak 2-10 1 | RMR
Extremely Weak | <Z o |
Rod! ity bion (ROD)
RQD (%) | Rating Basis
Excallent 90-100 1 20
Good 75-90 17 ROD values of specific
I Fair RO-T5 13 borehole below given F.'EFI‘H'[
from relevant borahele is usaed
Very Foor w20 I 3
Spacing of discontinuifies
Spacing, (m) Rating Basis
Very Wide >2 20 | Spacing of discontinuities of
Wil 0.6-2 15 specific borehaole from fiskd

INDIANM GEOTECHNICAL SERVICES
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Spacing, (m) Rating Basis
Moderate 0.2-0.6 10 observations is used in EMR
Close 0.06-0.2 5
Very Close <(1.06 5
"Condilion of discordinuities
Wery rough rowgh and slightly rough Elﬂ:nﬁ:ied
and slightly and modarately | _ GEF?“ 15 5 mm thick
umweatherad weathered to highly yam:tAl e el soft gauge &
rock wall rock, wall rock weathered wall or 1-5 mn?u.-@ﬁe mm wide
tight and surface, rock surface, o continuous
discontinuous, | separation =1 | ssparalion < 1 a2 ntinu;.jﬁ discontirity
na separation mm e discantinuity
30 25 20 10 0

* This parameter depends on number of other parameters related to joints;

a) joint smoothness, b) Joint alteration (weathering and filling), ¢) Joint size, d)
Joint Persistence and e} joint Separation.

Ref: RMR classification of rock masses (Bieniawski, 1889},

Em“ﬂ =1m 'I-im_ _1_:1ﬂr|'| i I_ﬂl-?l:u'rl =320
Rating E | 4 1 0
f== s e Ll = 0.1 mam i=1mm | 1= & mm el
mating 7 ] [ | 1 a
Condllion [Rougnneas VETY TG TOUgN slightly rougn | wmooin mcangided
e —— Feating 7] [] E] 1 [}
tirmities none Hard [Erg | Soft Mg
(Ifiing . (geuge} £ e W o & = 8§ e
Rating) & | 4 z i ] [
e Lot AR L B R L LU B e
Ratiag L] ] ES 1 a

(Frowid water conaifion

This parameter s very important for wnnels, in case there are open jointz, inflow of
water will be high and will affect the stability of rock-mass.

Refl; RMR classification of rock masses [Bieniawski, 1989),

Infiow par ¥l m flaf 10 Mresbi | 00 - 26 Mresiman |25 - 125 Meabimin) o 125 Hnes Mo
tunnal length
[ Ground
. el o O=01 a1=02 gz-05 £ 1.
e hl CORARDNRS | COempElEhy any | daimp ] I (R fordng
RATING 15 10 rd 4 -]
Raling Adis for Di ity G ;
Strike gnd D
Cnentations Ef | Very Favorable | Fair | Unfavorabie Mery
2 g | Favarable Unfavorable
Discontinuities

INDIAN GEQTECHNICAL SERVICES SHEET 16 OF 61
ST, SROLMD FLOOR, SHIVALE, MALVIYA MAGAR, KEW DELH|

Tel : 01 1-45508T00-706

FPage 78 of 242



)

INDIAN GEOTECNHICAL SERVICES
(AN 150 2001 - 2008 CERTIFIED COMPANTY} L&T Cnnstructinn
Geotechnical Investigation works for STATUE OF

ONENESS at Madhya Pradesh
REFORT MWa. IG52022-23/LETIS00

Strike and Dip |
ik Vary Very
Onentations of Fawvorable | Fair | Unfavorable
Discantinuities Favorable Unfavorable
Tunnals and
_ mines 2 - & - 117
Ratings "= ndations o 2 3 A5 25
Shopes [ -5 25 =50 il
i, Tl Todfal rafi
Classification | 1] 1] v v
Mo .
Description of | Very Good Zood Fair Foor WVeary Foor
Rock
RMR 100-81 B0-51 60-d1 40-21 20-0

| MEANING OF ROCK MASS CLASSES

Average Standup | 20 Xr for [ 1 ¥Yrfor 10 (1 wk for S |10 hr for | 30 min
Time 15 m span | m 3pan M Span 2.5 mspan | for 1 m
Cohesion of Rock | =400 300 =400 |200-=300 |100=200 |<100
mass (KPa) |

Fricion angle of | =45 26 —4h 25=235 15=25 <15
_Rock mass (deg)

3.3 In-situ Permeability Tests in Bed Rock

In-situ permeablity Test is rock was conducted by double packer method as per 15:
5529 (Part Z Tesls in Bed Rock).

The foflsang I3ble descrbes the condikons tpaly assocaied with difierssl Lugenn Valies. as well as the fypcal precision b repeifing
thes wlues (itnnes-Razn, 2000

wilic ; Repeting

m' Classiicaion -:E?mlnlh- Cu"d;:u':ﬂ_.!mpm MBS | precision

. _Range (cmvsec) e | (Lugecos)
<1 eny Lo <1xi0° Viery fight ]
15 Loww 1x 10761 10" Tighl + 1
516 Modatate | Bx 1021107 Fiew partly ooen ¥

1550 Mudin | 20107 62107 Soma open = 5
000 | Hgh  |6xI07-1al0T[ Manyapen | ti0

00 | VeyHgh | >1x10° | Openclsslyspecedorvods | 2100
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Figure 5 : In-situ permeability Test in progress (SBH-01)

3.4  Deformability Tests by means of High Pressure Dilatometer
The aim of the High Pressure Dilatometer (HPD) tests is to determing
*  |n-situ deformation modulus of rock
#  In-gitu shear modulus of rock

= Limiting prassurte of In-sit rock

The In-situ deformation modulus of rock wsing an expanding probe (dilatormeter) to
axer pressure an the wall of a drill hole. The resulting diametrical expansion (dilation)
will be determined from measurements of the volumatric expansion of the probe.
Daformability charactenstics of the rock mass at the dilstometer location will be
calcuiated from the relation between pressure and dilation.
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3.4.1 Equipment Required
o Data logger for recording of pressure in Mpa & displacerment in mm

=  HG sonde is the main assembly confaing rubber membrane, prassure transducer
and displacement fransducers

= \Water pump = 20 it capacities and able to produce maximum pressure of 20 Mpa

= High pressure water feeding hose — 100 m length

= Elactrical cable — 100 m length

» Drilling rods of AW size for lowering the HQ sonde 8t required depth

= Pleasuring tape — 3m

* The equipmeant will be of OO Corporation, Japan

3.4.2 Calibration

= Cglibrating the displacement ocutput
For calibration, following steps will be carried out

« Detach the rubber fube from the sonde,

=  Connect the sonde to the indicalar by cable, and the POVWER switch put in "ON°
position.

« Az indicated in Fig. &, cover the sonde with calibration ring.

sonds Calibraticon ring
o Tl _ v
eT—r=_t= (((D
P

Figure 6 : Covering the sonde with the calibration ring

» Arengement of contact of section of the cabbration ring with its imner diamater
getting smaller

Figure 7 : Calibration using calibration ring (position 1)

= At this time, adjust R.B. (shown on data loggern) trimmer by turming it through the
use aof trimmer adjusting rod so that the display value of the radius on the
Indicater may Indicate “0.00" mm.

= Then, arrange the arm to contgct the section of the calibration ring with it's inner
diameter getiing larger.
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Figure 8 : Calibration using the calibration ring (position 2}

s AL this time, adjust F.G. (shown on data loggen) trimmer by tuming i through the
use of timmer adjusting rod so that the display valus will show "10.007 mm.

« Calibration the pressure oulput
Connect sach af the system constituling the unit as llustrated in the Figure Delow.

Chaide ring CGiiddle ring
(r [0 [Je@

Calibration pipe

s lUsing the Caide rmg. the Sonde
ihould be cznioned.

Figure 3 ; Calibrating the pressure cutput

» Adjust P.B. (shown on data logger} trimmer by tuming it through the uze of
trimmer adjusting rod (one of the typical accessories) so that the display value of
the pressure on the indicator under the standby where no pressure has been
loaded, may read “0.007 Mpa.

»  Then, load the pressure approximately 15 MPa by using the high-pressure hand
pump and adjust P.G, (zhown on data logger) timmer by turning it through the
use of timmer adjusting rod =0 that the display value on the indicator may be
rendered identical to the reference value on the pressure gauge.

« Measuring the variation with the thickness of the rubber tube resulting from the
various pressure [oading on the rubber hube;

The functlon of elastmeter 5 1o exert the pressure on borehole wall via rubber wibe,
Rubber will indicate the variation with its thicknass influenced by the pressure varying
the Rubber ube thicknass, The outer diameter of elastmeter is 70 mm,

As the thickness variation is caused for loading pressure exceeding 1 MPa, the
required corraction will be for the data for pressure exceeding 1 MPa. For carrying out
the comection, teke steps described below to measure the variation volume with the
thickness of rubber
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= As indicated in Fig. 8, insert the elastmeter into the calibration pipe, As for the
calibraticn pipe, use the Mx size calibration pipe.

« To gel the rubber tube fitted for it use, repeat the pressurizafion and the
depressurization more tham three times in advance.

= Carrying the deprassurization once, then raise the pressure 10 1 MPa, read the
display value (Rp1) with the displacemant for that pressure, and record it on the
data sheet,

« Raise the pressure in steps of 0.5 MFa, and record the display value (Rp} with
the displacement for each case.

+ Repeat the above step till the pressurzation reaches the pressure of 20 Mpa.
3.4.3 Test Procedure

+ Arrange befarehand to let the cable and the high-pressure water feeding tube
linkad to the rod reducer, and the fix the cable ard high-pressure water feeding
tube to tha sonde,

« Connect the cable to the probe of this instrument,

+  Sel POWER switch in "ON" position,

=« Set POWER switch in "ON" position, stand-by for 2 minutes as warm-up time,
+« Connect the high-pressure water feeding tube o the high-pressure hand pump,
« Carrying calibration with the Sonde. For details, refer to "6.0 CALIBRATION'.

s [nzert the sonde into the borehole

= The tests may be spaced either at equal Intarvals or at spacified locations in pre-
selected gealogical farmations or beds. Generally, a log of deformability should
be teken at regular interval along the length of tha test hole peritent o design.
For example, a 1, 2 of § m tast interval may be specified depending on test hole
lengths and required resolution,

» Upcn setting the Sonde at the measuring point, load the pressure on the sonde
using the high pressure hand pump-according to the pressure loading pattern set
planned in advance, so as to kbad the pressure on the rubber tube for getting it
inflated. Racord the relationship, between the pressure ("F in MPa®} and the
displacement ("Bnin mm").

= At the time of shifting the sonde to next position after finish with the
measurement, chserve displacemant velume being displayed on the Indlcator,
confirm the shrinking of rubber tube, and only then proceed to shift ta nesxt

location,

# Al pach successive in the same borehole, start the measurement with the
deepest location followed by the shallower location, Such a procedure will serve
to pravent jamming of the prabe;

s AT fime of lifting up the sonde, pull the cable a liitke and high-pressure watar
feeding pump such as they may not slacken, and then proceed ta lift dup.

= Upon completing the lifting of the sonde, wash It with water.
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2.4.4 Interpretation of resulis
¢ Calculating the cross sectlon with the rubber tube

For calculating the cuter diameter of the rubber tube (used for the elastmeter) from its
inner diameter, # is required to determine beforehand the cross section of the rubber
tube,

The procedures for such determination are given below,

= |n the measurement with the thickness variation concerned with the rubber tubs
as refered to in "6.3", determine the value by adding "23.5 mm” to the indicated
value of the displacement (EP1) under the pressure at 1 MPa. The valus thus
determined comesponds to the inner diameter of the rubber tube under the status
where no thickness variation volume will arse infleenced by the pressure an the
rnubber tube,

# The outer diameter of the rubber tube s rendered eguivalent to the inner
diamater of the calibration plpe, and assuming it is expressed by "R, the cross
section of the rubber tube can be expressaed by the following formula:

S = R ~ (Rp; + 23.5)%

= At time of the actual measurament, sinca “S/ " ('m denotes the ratio of cirche
circumferencea to e radius) is used in the corection formula, determine the
following and record the eventual value determined.

Sim= R = (Rpy + 235/
3.4.5 Determining the inner radius (Ri):

The measured value (Rn) indicetes the variation of the voluma with the inner radius of
rubber tube. Actual inner radius (Ri) of rubber tube & determinad by adding the
reference radius which is already calibrated to RBn.

Ri=Rn + 23.5mm
3.4.6 Determining the thickness correction with rubber tube (PG, Rs, R):

With pressure the rubber tube gets mflated and the varation with respect fo iis
thickness arizes from the following two causes:

1) Fressure
23 The rubber tube getting inflated

Accordingly, corrections are reguired with the varation in volumes due to the above
Iwo causas above. For the thickness vanalion caused by pressura, as mentioned in
the sbove relevant correction ralatas to tha thickness varlation volume already
determinad as mentioned in section "6.2°.

Thickness comrection volume (P3E) against pressure (P} can be expressed by
the following formula:

PG=({P-1)/k=P/k
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Figure 10 : PG comrected straight line
Thus, the reference inner radius (Rs) of rubber tube (s expressed as follows:
Rs= Ri-PG
For the thickness variation caused by rubber fube inflated, as mentioned in the cross
section of rubber tube is always constani, the thickness variation can be converied
into the auter diameter. Assuming the cross section is represented by "5,
R={((Rs)2+ S/m)1/2

[ Remarks; For "3/m", the value determined in the calculation of cross section of
rubber tube as described in "B.1" is the one o be used.) Based on the measurement
results arranged as above, delineate the P-R cunve,

3.4.7 Calculating the Ground coefficient value (K):

K value can be defined as the slope of the deformation curve (the lingar section] an
the stress-deformation plot as indicated in Fig 3.

[ H

m .

: |
| /l\%
_|_¢l._ \"“n\
Dieleradi=e |

Figure 11 : Model diagram of measurement results
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K= AP/ AR (MPa)
In other words, K value is the load strength against the unit displacemeant valume.

3.4.8 Calculating the Elasticity modulus value (E):

E value s the elasticity modulus of the strata to determine this value is from the
measurament results through applicafion of the elastmeter system.

The stress distribution is & two-dimensiongl and the stress is within the elasticity limit.
The horizontal strain in the plane in the direction of the radiuz is met, from this the
alasticity coefficient (E} can be expressad using the following formula.

E=(1+y'rK

Where, “p" represents Poisson's ratio, K" represents the K valua detarmined before,
and " represents the intermediale radius for the section used lo calculate K value,
For cese of the soft ground, the Poisson's ratio can be considerad in the approximate
ranges of 0.3 to 0.5 while in case of the rock, it can be considered to be in the range
of 0.3 to 0.4

3.4.9 Calculating the Shear modulus value [G):

The Shear moduius can be computed using the relation G = B 2(1+u)
Where,

G = Shear moduius

u = Poisson’s ratio

E = Elasticity modulus

Figure 12 : Dilatometer test in Progress at Site
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3.5 Laboratory Testing Procedure on Rock Samples

Laboratory Tests on rock core samples wera conducted as per relevant Standards in
MABL Accredited ! Iaboratory approved by Mis LET and Desigh Consultants:

Labaratory Tests on rock core samples were conducted as per relevant Standards:

Preparation of Test Specimens: The rock core specimens for vanous laboratory
tests were prepared in accordance with relevant provisions of 15; B178-1879. Rock
cores of Nx size were cut to proper length, meeting the requirements of the requisite
length ! diameter ratic and their ends planed and polished wsing polishing and lapping
machine.

Bulk Density: The test was conducted as per 1S: 13030-1921 "Method of Test for
Labaoratory Determination of Water Content, Porosity, Density & Related Properties of
Rock Material”. The test was conducted on the prepared rock core samples. 3
rapresentative rock cores for each rock sample were used for evaluation of bulk
density based on average of 3 tests. The following formula was used for calcukation of
bulk density: Bulk Densily = Bulk Sample Mass [ Bulk Sample Volume.

Water Content at Saturation: The prepared rock cora specimens were immearsed in
water at room temperature for 72 hours for determination of water content at
saturation for the rock core samples, As per Clause 3.1.4.1 of IS:1121 (Part 115874
“Wethods of Test for Determingtion of Strength Properies of Natural Building Stones,
Fart 1: Compressive Strength”, the rock core specimens ara required to be Immersed
in water for 72 hours for determination of water content at saturation of the rock core
sampes.

Porosity: The test was conducted as per 15: 13030-1891 "Method of Test for
Labaratory Determination of Water Caontent, Porosity, Density & Related Propesties of
Rocx Material®. The test was conducted on the prepared rock core samples. 3
raprasentative rock coras for each rock sample were used for evaluation of porosity
based on avarage of 3 tests. The following formula was used for calculation of
parosity: Porosity = Pore [(Valume of Soil § Bulk Volume of Sampée) x 100.

Uniaxial Compressive Strength (Wet & Dry), Elastic Modulus and Poisson’s ratio
(1S: 9143, 9221): The unconfined compressive strength of the rock core specimen
was calculated by dividing the maximum load camied by the specimen dunng the test
by the average cross-sectional area. Average of three fests was used to grrive at a
representative value of unconfined compressive strength (dry condition) of a rock
sample. Elastic modulus and Poison's ratio is performed similarly to the unconfined
compressive test discussed above except that deformation is monitored as a function
of load. axial and eircumferential deformations were determined from data obtained by
electrical resistance sirain gauges.

Point Load Strength Index tests on rock cores {IS: BT64): The cylindrical cores
were tested axially keeping the length to diameter ratio of 0.30 to 1.0, The load was
applied to the specimen such that failure occurred within 10-80 seconds and the
failure foad P was recorded, The The Point Lead Strength Index was determined
using the failure load.
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Tri-axlal Compresslon: Triaxial tests are conducted In laboratory to determine shear
sirength parameters of rock. Conventional triaxial compression tesis are carred out
an rock core samples of Mx size, with length to diameter ratio of 2. Saturated
specimens are tested in @ Hoek's Trigxial Cell, The triaxial cell is an apparatus, in
which tha test specimen s enclosed In an imparmeable flexible polyurethana
mambrane and iz placed bebween two hardened platens, one of which iz spharically
seated. There is an arrangement for applving constant lateral fluid (oil) pressure to
the specimen in the triaxial cell. After enclosing the specimen in the triaxial call, the
cell is placed in a compression testing machine. The rock specimen under constant
lateral hydraulic prassure is loaded axally to fabdlura, The specimens are tested under
diffarent lateral'confining pressures,

After the testing all rock samples under different confining pressures, the nomal
stress at failure versus confining pressure (strength envelop) is plotted. The modified
fallure envelopa, which is the “best-it’ of tha tasted data, is drawn. For drawing this
‘bast-fit, or the modified failure ervelop, based on experience and chearvations, some
gamples may have fo be rejected, Different permutations and combinations of
considered and ignored samples may have to be considered to estimate different sats
of shear strength parameters, Tha ona most rationally’ cogently argued, and in
coheranca with the overall response of the rock, is recormmended for adoption. In the
gense of Coulomib's failure theory, the apparent cohesion (g) and the friction angle
| ) are computed using the following formulae:

Or= are sin [im=1) 1 (m+17]

¢ = b[i1-sind) 2 cosdr]

where,

o = apparent cohesion,

Jr= friction angle,

m = slope of the modified failure envelop, and

b = intercept of the failure envelop on the axial stress axis.

Slake Durability Index (IS: 10050, ASTM - D4G644): A rapresentative sample of
each rock vpe comprised of len rock core lumps, each with a mass of 40-80 g, lo
givie a total sample mass of 450-600 9. The sample was placed in clean drum and
dried 1o a constant mass at a temperature of 105° C. The trough was filled with
slaking fluid viz, water 1o a level 20 mm below the drum axis and the drum was
rotated for 200 revolutions during a period of 10 minutes. The drum was remowved
from the trough, followed by removal of lid, Drum plus retained portion of the sample
was dried 1o 8 constant mass at 105" C. The abave steps for slaking for 10 minutes
and drying were repeated. The slake durability index was calculated as percentage
ratio of final dry mass to initial dry mass.

Petrography Examination (15: 1125): The Study on petrography of rock samples
has to ba carred out as per Methad Il in 15: 2386 (part-B) 1263,
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GEOLOGICAL INFORMATION

The proposed Site is a river island in the Marmada about 4 km by 2 km in size. It is
also a hill that is surounded by waters of the Marmada on all sides.

Presant study, area is located on igneous formation (basalts) in general, having less
porosity. This laver is underined The peninsular shield of India was considered to be
selsmically stable intra-plate regicn, far away from the Himalayvan plate boundany
(Khan, 2008). Howewver, several isolated. areas of the Peninsula are known to hawve
experienced low o moderate bevel of seismicity in the recent past and the Central
India Tectonic Zone (CITZ) is one of them. One of the largest earthquakes in the study
area was the Satpura earthquake of 14th March 1838, with magnitude (Ms) 6.3, which
occumred near Khandwa within the CITZ. The CITZ is a conspicuous feature in India
and at present is under the compressional forces of the Himalayvan orogeny (Kaila,
1986111 is & zone of fractures belonging to early Precambrian, Cretaceous and post
Deccan trap pericd (Kaila et al., 1289). This zone is dissected by several E-WIEMNE-
WSW trending faults. The Son Marmada South fault (NSF) s one of them and is
considered o be seizmically active (Fig.1} by the granitic basement, which also has
low porosity the study area is situated major approximately at latitude 22.25° N and
TEAS" Etis ~1.5km away to the resernvoirs of India in 5-E direction which i located
approximately at latitude 22° 17" N and longitude 76" 28° E, and lying &t a distance
of=40 km from the Son-Narmada scuth fault in the CITE. Since geslogical faults and
formations play a major role in riggering the seismic activity.

Table 9 : Geclogical successions of Khandwa District

e
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AGE FORMATION I LITHOLOGY

Pleistocens to Recent - i Laterite /Block CottonSoils

Basaltic Flows with

Cretaceous to Eorene Dreccan Trap intertrappeans

- - Un-conformity | ------------------

Upper-Precambrian To Cuartzite, Sand stone
Vindinan Super Group
lower Paleozoic shale & Conglormerate

- - Un-conformity ————

Delomite, Chert breccia,

Lpper-Precambrian Bijawar Group Quartzite & Conglomerate

B Un-confarmity —————— ——

Lower-Precambrian Archean Granite/Granite Gneisses
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Figure 13. Detailed geological map of the study area

Showing major saismotectonic and geclogical features along with the epicenters of
recorded seismic evenis in the area of Indira Sagar resarvoir site, which is very
close to our stady area Madhya Pradesh (GEI, 2000). Saismic events (stars) within
the radius of 50km from the dam site are shown in the black circle,

Reference - Deciphenng the ssidmidity patien irom MEDL Shudh 30indisa Sapar respiwiir rap, Macdtyn Praded, India by
@ Dhanunjays Makdu®;, Sachin Khupat and DK Awastini

INDIAN GEQTECHNICAL SERVICES SHEET 28 OF 61
G281, GROUND FLOOR, SHNALIK, MALWY A NAGAR, MEYWY DELH!
Tel : 011-45500700-T06

Page 90 of 242



INDIAN GEOTECNHICAL SERVICES

4 Geotechnical Investigation warks for STATUE OF
ONENESS al Madhyh Pradesh

REFORT No, IGS2022-23LAT/S00

5.0 GEOTECHNICAL ESSMENT / FINDINGS OF INVESTIGATIONS
5.1 Sub-Surface Conditicns based on Borehole Information
51.1 Important Objectives
= Tha main objectives are to summarize surface geological, subsurface
gpestechnical studies to werk out with the following important attributes: lithology,
joints, discontinuities, parmeabilty, stratigraphy, geclogical setting, and structure
of the area.
= Classification of rock mass according te the Rock Mass Rating (RMR), Rock
Mass Quality, () system, Geological Strength Index (G50} during excavation fo
provide inputs for mechanism of ground improvement during excavation,
assessment of cut slope stability analysis of hill slope during additional loading.
+ To know the possible details of unpleasant geological surprises such as highly
joimtad, folded weak zones and water in rushes etc, and
«  Analysis and Interpretation of subsurface core of 01 bore holes in rock from field
investigation and laboratory testing data of drilled borehale.
51.2 Sub-surface Conditions
The project area has been explored by two no. of drill hole aggregating the depth
100m covering between the ground surfaces to 50m depth (El. 250.050m fo
El. 200,0580m) to know the characterstics of rock mass for foundalion design, The
descripton of bore hole green under hara!
Table No. 10: Sub-Surface Conditions (Summary) |
Core
Bors Depth (m) )
RQD
Hole| Erari | To Strata Description HBTH?;;&W QD (%)
Moderately weathered, highly
.00 | 600 |fractured, brown  colour, fine | 16,00 = 8040 | 0.00 = 7.300
grained, Porphyritic BASALT
Highly weathered, highly fractured,
6.00 | 7.50 |greyish brown  brown colowr, fine 28.00 0.00
grained, Porphyritic BASALT
= —
e Slightly weathered, highly o
i moderately  fractured,  greyish _ -
VieH. |20 brown f brownish grey colour, fine 7A80 = 1000 D0 =R A0
grained, Porphyntic BASALT
Slightly  weathered, highly o
slightly fractured, grey [ brownish - -
PELER qrey colour,  fine  grained, 84.0010.00 600 ~92.00
Forphyritic BASALT
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Bore | Depth (m) ki
Wola| Fom | To Strata Description Ha?;\;w RQD (%)

Moderately weatherad,  highly
0.00 | 7.50 |fractured, brownish grey colour, [ 4660 =69.30 0.00=§.00
fine grained, BASALT

= Slightly  weathered, highly 1o
% 7.50 | 25.50 |moderately fractured, brownish | 88.00=100.00) 10.60= 56.00
7] grey colour, fing grained, BASALT
alightly  weathered,  highly o
25.80 | 50,00 |moderately fractured, brownish | 87.30-100.00) 0.00 —74.00
gresy colour, fing grained, BASALT
Bore Hole: SBEH-01

Bore Haole SEBH-01 drilled vertically down to 50m depth from Excavation level EL
2560,050m. Bed rock Porphyritic BASALT encounterad fram existing excavation level
El. 250.050m, in the Initial 7.50m depth the bed rock is highly to moderately
weathered, followead by slightly weatherad, jointed rock.

Fock in general highly fractured down to 19.50m depth (EIl. 230.550m), RQD values
are in range of 0 % to 24% followed by moderately fractured to slghiky fractured down
to depth of investigation, i.e 50m depth (El. 200.5050m). Average RQD valuas below
18.50m depth s about 50% Le. 'Good' by Triple Tube core barrel,

Ground water level noticed at 15.00m depth (El, 235,050m), Partial drilling water loss
observed throughaut drifling.

The parmeability values ranges 20 lugeon between the & .5m 1o &.00m depth indicated
S0Me open [oints,

Baore Hole: SBH-02

Bore Hole SBH-01 drilled vedically down to 50m depth from Excavation level EL
250.050m. Bed rock Porphyritic BASALT encountered from existing excavatian level
El. 250,050m, in the initial 7.50m depth the bed rock is highly o moderately
weathered, followed by slightly weathered, jointed rock,

Rack in general highly fractured down to 15m depth (El. 235.050m) and then 35m to
48.50m depth (EL 214.080 1o El. 200.550m), ROD valuas are in range of O % to
24.5%. Between 15m and 36m and below 48.50m depth rock in genaral is moderately
fractured to slightly fractured. Average RQD values between 15m and 38m is 45%l.e.
'‘Good' by Triple Tube core barred,

Ground water level noticed at 15.00m depth (El. Z35.050m). Partial drilling watar loss
obeervad throughout drilling.

The permeability values ranges 20 lugeon between the 6.5m to 8.00m depth indicated
some open [oints.
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INDIAMN GEOTECNHICAL SERVICES
y (AN 150 3001 - 008 CERTIFED COMPANY) LET E'Dnﬁ-tructiﬂn
{ Geclechnical Investigation warks for STATUE OF

ONENESS at Madnya Pradesh

REPORT No. IGS/2022-23LAT/S00

__Petrography

Borehole No. : SBH41 Sample No. : 10

Type of Rock : BASALT Sample Depth (m) : 3.00 - 4.50
Description:

It is & fine grained, massive, hard, compact and non-porphyritic to sparsely porphyritic
or moderataly to highly porphyritic in nature basaltic lava sample. It is the volcanic
equivalent rock of plutonic rock Gabbro. The sample I8 vesicular, pose amygdular,
fragmentary and paleo-weathered top zone. It is highly weathered rock the signs of
weathering are also visible in thin section in the form of thin straight streaks of [2ached
Fe-Mg rich minerals (olivine-pyroxene). The sample rock is part of Deccan blood basall

of Khandwa region..

ragraph Is;
S. Mo. | Particulars
1 | Shape of Crystal Subhedral, anhedral
2 Particle Surface Crystalline
3 Texture Paorphyritic
4 Grain Size | fine Grained
5 Color | Black to reddish brown color cores
5 | Mineral Composition The main minerals are plagioclase, yroxene,
| __|olivine, +Quartz, feldspar
7 MNature of Rock Innocuous Basalt
5] General Physical Condition Hard,

TR B T T

Fig:1 Photomicrograph of the thin saction Fig:2 Photormicrograph of the thin
under plane polarised light (FPL) section under cross polarised light (CPL)
INDIAN GEOTECHNIC AL SERVICES SHEET «1 OF a1

-3, GROUND FLOOR. SHIVALK, MALYTYA NAGAR, NEW DELHI
Ted £ 01455087 00-T 06
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INDIAN GEQTECMHHICAL SERVICES
[AN IS0 8001 - 2008 CERTIFIED COMPANY) L&T Construction
Geotechnical Investigaticn works for STATUE OF

ONENESS al Madhya Pradesh

REPORT Mo. IG5/2022-23/LAT/S00

Borehole No. : SBH-1 Sample No. : 16
Type of Rock : BASALT Sample Depth (m) : 6.00-7.50
Description:

It is a fine grained, massive, hard, compact and non-porphyritic 1o sparsely porphyritic
or moderately to highly porphyritic in nature basaltic lava sample. It is the volcanic
aquivalent rock of plutonic rock Gabbro. The sample is vesicular, pose amygdular,
fragmentary and palec-weathered top zone. It is highly weathered rock the signs of
weathering are also visible in thin section in the form of thin straight streaks of leached
Fe-Mg rich minerals (olivine-pyroxeng). The sample rock is part of Deccan blood basalt
of Khandwa region.

Petrographic Details:

S. No. | Particulars 1|
' 1 | Shape of Crystal | Subhedral, anhedral

Z Particle Surface Crystalline

3 Texture Porphyritic

4 Grain Size fine Grained

5 | Color | Black to reddish brown color cores

5 Mineral Compaosition The main rningrrals are plagiociase,
pyroxensa, olivine, £Quarlz, feldspar

7 | Mature of Rock Innocucus Basalt

g | General Physical Condition | Hard

Fig:1 Photomicrograph of the thin section Fig:2 Photomicrograph of the thin
under plana polarised light (FPL) section under cross polarised light (CPL)
INDIAN GEOTECHMIC AL SERVICES SHEET 42 (OF 6t

C-01, GROUND FLODR, SHVALE, MALVIYA NAGAR, MEW DELHI
Tl D091 -4 55097 00-T 8
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INDIAN GEOTECNHICAL SERVICES
(AN IS0 8001 — 2008 CERTIFIED COMPANY) LAT Construction
Geotechnical Investigation works for STATUE OF

DNENESS at Madhya Pradesh
REPCORT No. IGERZ2022-2 WLEATIST0

Borehole No. : SBH4 Sample No. : 77
Type of Rock : BASALT Sample Depth (m) : 13.50-15.00
Description:

It is a fine grained, massive, hard, compact and non-porphyritic to sparsely porphyritic
or moderately to highly porphyritic in nature basaltic lava sample. It is the volcanic
equivalent rock of plutonic rock Gabbro. The sample is vesicular, pose amygdular,
fragpmentary and paleo-weathered top zone. It is highly weathered rock the signs of
weaathering are also visible in thin section in the form of thin straight streaks of leachad
Fe-Mg rich minerals (olivine-pyroxene). The sample rock is part of Deccan blood basalt
of Khandwa region.

Petrographic Detalls:

:l 5. No. | Particulars
i Shape of Crystal - | Subhedral, anhedral
2 | Particle Surface | Crystalline
3 Textura Parphyritic
4 Grain Size fine Grainad
5 | Color Black to reddish brown color cores
Mineral Composition The main minerals are plagioclase,
6 pyroxenea, olivine, +Quartz, faldspar
[) MNature of Rock Innocuous Basalt
g General Physical Condition | Hard

Fig:1 Photoemicrograph of the thin section Fig:2 Photomicrograph of the thin
under plana polarised light (PPL) section under cross polarised light (CPL)
INDIAN GEQOTECHNICAL SERVICES SHEET 43 OF 61

G081, GROUND FLOOR, SHVALIK. MALYIYA NAGAR, NEW DELHI
Tl @ 011 -25500700- 708
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J Geotechnical Inwastigation works for STATUE OF
ONENESS at Madhya Pradash

REPORT No. IGER2022-2 WLET/S00

INDIAN GEOTECNHICAL SERVICES
(AN 150 8001 - 2008 CERTIRED COMPANY ) L&T Cﬂ nstruﬂiﬂn

Borehole Mo. : SBH4 Sample No. : 163
Type of Rock : BASALT Sample Depth (m) : 22.50 - 24.00
Description:

It is & fine grained, massive, hard, compact and non-porphyritic to sparsely porphyritic
or moderately to highly porphyritic in nature basaltic lava sample. It is the volcanic
equivalent rock of plutonic rock Gabbro. The sample is vesicular, pose amygdular,
fragmentary and paleo-weathered top zone. It is highly weathered rock the signs of
weathering ara also visible in thin section in the form of thin straight streaks of leached
Fe-Mg rich minerals (olivine-pyroxene). The sample rock is part of Deccan blood basalt
of Khandwa region. The sample is well jointed, joint is cleary visible as long streak

showing infiltration of surface runoff,
Petrographic Details:

| 5. No. | Particulars

1 Shape of Crystal Subhedral, anhedral

2 Particle Surface Crystalline

a Texture Porphyritic

i Grain Size fine Grained

5 Calar | Black to reddish brown color cores
Mineral Composition | The main minerals ara plagioclase,

I

8 pyroxeng, olivine, £Quartz, feldspar, biotite

[ MNature of Rock Innocuous Basall

3] Genearal Physical Condition Hard

Fig:1 Photemicrograph of the thin section Fig:2 Photomicrograph of the thin

under plane polarised light (PPL) section under cross polarised light (CPL)
INDIAN GEQTECHNIC AL SERVICES SHEET 44 OF 6}

a1, GROUND FLOOR, SHIVALIK, MALWYA NaGAR, NEW DELHI
Tel ; 071- 455007 00-F08
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#"5*1\ INDIAN GEOTECNHICAL SERVICES
e W (AN IS0 8001 - 2008 CERTIFIED COMPANY) L&T Construction
l.}l Geatechnical Investigation works for STATUE OF

"=t~ (ONENESS al Madnya Pradesh

REPORT Mao. 1G52022-2 WLAT/S00

=

Borehole No. : SBH4 Sample No. @ 187
Type of Rock : BASALT Sample Depth(m) : 27.00- 2B8.50
Description:

It is & fine grained, massive, hard, compact and non-porphyritic to sparsely porphyritic
or moderately to highly porphyritic in nature basaltic lava sample. It is the volcanic
equivalent rock of plutonic rock Gabbro, The sample Is vesicular, pose amygdular,
fragmentary and paleo-weathered top zone. It is highly weathered rock the signs of
weathering are also visible in thin section in the form of thin straight streaks of leached
Fe-Mg rich minerals (olivine-pyroxene). The sample rock is part of Deccan blood basall
of Khandwa region,

Petrographic Details:
5. No. | Particulars

1 Shape of Crystal Subhedral, anhedral
P Particle Surface | Crystalling

| 3 Texture | Porphyritic

4 |GranSize | fine Grained
5 Color | Black to reddish brown color cores

Mineral Composition The main minerals are plagiociase,

&

pyroxene, olivine, £Quartz, feldspar

7 |WNature of Rock innacucus Basall
a) General Physical Condition | Hard

Fig:1 Photomicrograph of the thin saction Fig:2 Photomicrograph of the thin
under plane polansed light (PFL) section under cross polarised light (GHFL)
INDIAN GEQTECHNIC AL SERVICES SHEET 250F 61

=51, GROUND FLOOR, SHIVALIE, MALVIYA MAGAR, NEW DELHI
Tk & 071 -4 55087 00-T 06
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Geotechnical Investigation works for STATUE OF
ONENESS at Madhya Pradesh

REFPORT Mo. IGSR2022-2WLETSO0D

> INDIAN GEOTECNHICAL SERVICES @
(AN 1509001 - 2008 CERTIFIED COMPANY) L&T Construction

Remarks:

1. Basalt is mainly composed of plagioclaze |aths, pyroxene,
olivine, feldspar and quartz. Some minerals like biotite, chlarte,
hematite, and pyrite are also usually presant in basalt with due
courzse of P/T conditions.

2. Basaltic lava may be black blue, purple, red, or gray. Dark
brown or reddishness usually owe their colour to dissolution of
unstable Fe-Mg rich minerals,

3. Reddizsh and purple varieties owe their colour to the presence of
hematite (iron oxide), and green varneties owe theirs to the
presence of much chlornte, a green micaceous clay mineral.

4, Basslt poses amygdular occur due to escaping of gases and
poarphyritic texture.

5. The mica presant in the sample have been sericita info clay
mineral due fo weatharing

IMDIAN GEOTECHMNICAL SERVICES SHEET 46 OF &l
a1, GROUND FLEGR, SHRALIK, MALVIYA MASAR, HEW DELHI
Tel: O11-45509700- TG
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ONENEES al Madhya Pradesh

CH

INDIAN GEOTECNHICAL SERVICES
(AN £S0 9001 ~ 2008 CERTIFIED COMPANY)

Geotechnical Investigation works for STATUE OF

L&T Construction

REPORT No. IGS/2022-23/LATZ00

Borehole Mo. : SBH-1

Type of Rock

Description:

It is a fine grained, massive, hard, compact and thinly foliated metamorphic rock of
plutonic origin Granite rock. It is highly weathered rock the signs of weathering are also
vigible in thin section in the form of thin straight streaks of lieached Fe-Mg rich minerals
(olivine-pyroxena). The main minerals are plagioclase, Quartz, K-feldspar, muscovils
flakes, biotite. The sample rock is part of Deccan flood basalt of Khandwa region.

Petrographic Details:

Sample No. : 265
Sample Depth (m) : 36.00 - 37.50

Gneiss (Part of Deccan Flood Basalt)

5. No. Particulars
1 Shape of Cryslal Subhedral, anhedral
2 Particle Surface Crystalline
3 Texture Foliated
4 @r:_ain Sizre fine Grained
3] Color Gray color
Mineral Composition The main minerals are plagioclase, Quartz,
8 K-feldspar, muscovite fiakes, biolile
- Mature of Rock Innocuous Gneiss
It ig part of Daccan Flood Basalt
8 General Physical Condition | Hard,

Fig:1 Photomicrograph of the thin section Fig:2 Photomicrograph of the thin

under plane polarised light (PPL)

sachion under cross polarised light
(CPL)

INDIAN GEOTECHNICAL SERVICES
C-81, GROUND FLOOR, SHIVALIK. MALYIYA NAGAR, MEW DELHI
Tal | 01 1-45505T00-706

SHEET 47 OF &l

Fage 109 of 242



()

Geotechnical Investigation works for STATUE OF
ONENESS at Madhya Pradesh

REPDRET Mo. IGER2072-25/LETIS00

INDIAN GEOTECNHICAL SERVICES
(AN 120 8001 — 2008 CERTIFIED COMPANY) LET Construction

Remarks:

1. Gneiss s mainly compased of plagioclase laihs, pyroxens,
olivine, feldspar and quartz, Some minerals like bictite,
chlorite, hematite, and pyrite are also usually present in
basalt with due course of PIT conditions.

2. Gneizs, green, or gray. Dark brown or reddishness usually
owe their color to dissolution of unstable Fe-Mg rich
minerals.

3. Reddish and purple varieties owe their colar to the presence
of hematite (iron oxide), and green varneties owe theirs to
the presence of much chlorte, 8 gresn micacecus clay
mineral.

4. The rock sample is thinly foliated porphyritic granitic gneiss

3. Weathered porions and fractured zones of granite and
gneisses when saturated from moderate aquifers. These
rocks are exposed in the north eastern part of the Khandwa
district falling in Baldi block

INDIAN GEOTECHNICAL SERVICES SHEET 48 OF a1
C-91, GROUND FLOOR, SHIVALE, MALVIYA NAGAR. NEW DELHI
Tel | 011-45500700-706
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%, INDIAN GEOTECNHICAL SERVICES
N | VLN - SR SRR AN L&T Construction
g Geatechnical Investigation works for STATUE OF

ONENESS gt Madhya Pradesh
REFORT Mo, IGS2022-23HLATISOD

Borehole No. : SBH-2 Sample No. : 14
Type of Rock : PICRITE BASALT Sample Depth (m) : 4.50-6.00
Description:

The dominant constituent of the sample is pyroxene, olivine and hornblende with minor
amount of quartz, feldspar. The pyroxene minerais show deep blue interference colour,
with purple shown by oliving minerals, pale yellow by epidote and creamy white by
feldspar. In the picrite-basalts the pyroxena phenocrysts have an optic axial angle of
from 35° to 60°, In the basaltic flows the angle varies from 435° fo 32°. It seams that the
phenocryst boundaries are slightly weathered due to seepage of surface water,

Petrographic Details:

h.IE:;. Particulars
1 Shape of Crystal Subhedral, Euhedral
2 Particle Surface Crystalline
3 Textura | Porphyritic
4 Grain Size | Medium Grained
5 Color | Black/dark gray colored
& Mineral Composition 'hl'he main minerals Pyroxensa, oliving,
ornblende.
7 Nature of Rock Innocuous Picrite Basall
& General Physical Condition Hard,

¥
« Te

b el r

Fig:1 Photomicrograph of the thin section Flg:2 Photomicrograph of the thin

under plane polansed light (FFL) section under cross polarised light (CPL)
INDIAM GEQTECHNMIC AL SERVICES SHEET 49 (F &1

G-, GROUND FLODR, SHWALR, RALVIYA Maliak KEWW DELHI
Tl - O -455CRITLE)-TIIE
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INDIAN GEOTECNHICAL SERVICES

(AN IS0 8001 - 2008 CERTIFIED COMPANY) L&T Construction
| Geotechnical Investigation works for STATUE OF
ONENESS al Madhya Pradesh

REPORT Mo, IGEZ2022-2 WLETS00

Borahole No. : S5BH-2 Sample No. : 50
Type of Rock : PICRITE BASALT Sample Depth (m) : 9.00-10.50
Description:

The dominant constituent of the sample 15 pyroxene, oliving and hornblends with minor
amount of gquartz, feldspar. The pyroxene minerals show deep blue interference colour,
with purple shown by olivine minerals, pale yellow by epidota and creamy white by
feldspar. In the picrite-basalts the pyroxene phenocrysts have an oplic axial angle of
from 55° to 60°. In the basaltic flows the angle varies from 45" to 52°. |t seems that the
phanocryst boundaries ara slightly weatherad due to seapage of surface water.

Petrographic Detalls:

5. | Particulars

=

v | m-m'ﬂ-mm—ln
O
=

Shape of Crystal | Subhedral, Euhedral

Particle Surface | Crystalline

Texture

Grain Size Medium Grained

( | Black/dark gray colored
The main minerals Pyroxene, olivine,
hornblande.

_Na!.ure {:Eﬁg{:l-:_ _!I:II:I_I_I_rCIJDIJS F'in:.:rit& Easal1

Mineral Composition

General F'I.'ly;i-i.;.al Condition Hard,

Fig:1 Photomicrograph of the thin Fig:2 Photomicrograph of the thin
section under plane polarisad light (PPL) section under cross polarised light (CPL)

INDIAN GEOTECHMIC AL SERVICES SHEET 500 03F A1l
C-B1, GROUND FLODR, SHWALE, MALVIYS NAGAR. NEW DELHI
Ted 2 041-45509700-T16

Page 112 of 242

(U



INDIAN GEOTECNHICAL SERVICES

(AN IS0 9001 - 2008 CERTIFIED COMPANY) LAET Construction
7 Geotechnical Investigation works for STATUE OF

Y DNENESS at Madhya Pradesh

REFORT Mo, IGS/2022-23/L&TZ00

Borehole No. : SBH-2 Sample No. : 134
Type of Rock : PICRITE BASALT Sample Depth (m) : 21.00 - 22.50

Description:

The dominant constituent of the sample is pyroxena, olivine and homblende with minor
amount of quartz, feldspar, The pyroxene minerals show deep blue interference colour,
with purple shown by olivine minerals, pale yellow by epidote and creamy white by
feldspar, In the picrite-basalts the pyroxene phenocrysts have an optic axial angle of
from 55° to 60°. In the basaltic flows the angle varies from 45" to 52°, It seems that the
phenocryst boundaries are slightly weathered due to seepage of surface water.

Petrographic Details:

HEI;I Particulars
[ 1 Shape of Crystal Subhedral, Euhedral
2 Parnticle Surface Crystalline
3 Texture Paorphyritic
4 | Grain Size Medium Grained o
5 Color Black/dark gray colored
5 Wiireral Combasition | ‘hrgreng;i:.ndzmerals Pyroxens, olivine,
T Mature of Rock | Innocuous Picrite Basalt
8 | General Physical Conditon | Hard

-.l'll RS ‘“
= L -
Fig:1 Photomicrograph of the thin Fig:2 Photomicrograph of the thin saction
section under plane polarised light (PFL) under cross polarised light (CPL)
INDIAN GEOTECHNICAL SERVICES SHEET 51 OF 6l

C-81, GRULIND FLOOR, SHRVALIK, MALVIYA NAGAR, MEW DELH
Tl ¢ O 1-48S0aT - TOH
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INDIAN GEOTECNHICAL SERVICES

(AN IS0 000 - 2008 CERTIFIED COMPANY| L&T En nstru :tiun
7 Geclechnical Investigation works for STATUE OF
ONENESS at Madhya Pradesh

REFPORT No. IGS/2022-23/L&T/S00

Borehole No. : SBH-2 Sample No. : 195

Type of Rock : PICRITE BASALT Sample Depth ; 28.50 - 30.00
(m)

Description:

The dominant constituent of the sample Is pyroxene, olivine and hormblende with minor
amount of quartz, feldspar. The pyroxene minerals show deep blue interference colour,
with purple shown by olivine minerais, pale yeliow by epidote and creamy white by
feldspar, In the picrite-basalls the pyroxenes phenocrysts have an optic axial angle of
from 55" to 60°. In the basalbic flows the angle vanes from 45° to 52°. [t seems that the
phenocryst boundaries are slightly weathered due to seepage of surface water.

Petrographic Details:
Hsé. Particulars
1 | Shape of Crystal Subhedral, Euhedral
2 FParticle Surface Crystalline
3 Taxture Porphyritic
| 4 Grain Size Medium Grained
5 Color | Black/dark 'gray colored
. . The main minerals Pyroxene, oliving,
5] Mineral Composition SR y
T Mature of Rock Innocuous Picrite Basall
B General Physical Condibon Hard

Fig:1 Photomicrograph of the thin Fig:2 Photomicrograph of the thin
seclion under plane polarised light (PPL)  section under cross polarised light (CPL)

INDIAN GEOTECHNIC AL SERVICES SHEET 52 OF a1
C-Bi, GROUND FLODR, SHIVALIK, MALYVIYA MNAGAR. NEW DELHI
Ted = 01 -4550ET00-T06
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INDIAN GEOTECNHICAL SERVICES

ﬂ'ﬁ. (ARIE0 5001 - F0E CERTIFIED COMPARMNT) L&T Cﬂnstrutﬁﬂﬂ
Geotechnical Investigation works for STATUE OF

DONENESS at Madhya Pradash
REPCRT Mo, IGER2022-2WLATE00

Borehole Mo, : S5BH-2 Sample No. : 264
Type of Rock : PICRITE BASALT Sample Depth (m) : 37.50 - 39.00

Description:

The dominant constituent of the sample is pyroxene, olivine and hornblende with minor
amount of quartz, feldspar. The pyroxena minerals show deep blue interference colour,
with purple shown by olivine minerals, pale yvellow by epidote and creamy while by
feldspar. In the picrite-basalts the pyroxene phenccrysts have an optic axial angle of
from 35% to 60°. In the basaltic flows the angle varies from 45 to 52°. It seems that the
phenocryst boundaries are slightly weathered due lo seepage of surface waler,

Petrographic Details:

HE.:'L Particulars
1 Shape of Crystal Subhedral, Euhadral
2 Particle Surface | Crystalline
3 Texture . Forphyritic
4 Grain Size Medium Grained
5 |Color | Black/dark gray colored
. The main minerals Pyroxene, oliving
& Mineral Composition P Fyrcuens, '
7 [MNatureofRock Innocuous Picrite Basalt
g General Physical Condition Hard i [

Fig:1 Photomicrograph of the thin saction Fig:2 Photomicrograph of the thin
under plane polarised light (PPL) section under cross polarised light (CPL)
INDIAN GEOTECHNICAL SERVICES SHEET 53 OF 6}

C-91, GROUNLD FLOOR, SHRAL, MALVIYA NAGAR, NEW DELHI
Ted | 01 1-45509700-T06

Page 115 of 242



)

INDIAN GEQTECHNHICAL SERVICES
Ak 150 900 = 2008 CERTIFIED SOMPANT) L&T Construction
Geolechnical Investigation works for STATUE OF

ONENESS at Madhya Pradesh
REPORT Mo. IGER2022-23LETIE00

Remarks:

1. The rock is a sample of Picrite Basalt

2. Itis clivine rich rock with pyroxene mineral with opague minerals.

3. The sample also have straight contact with other crystals, with some triple
junctions making an interfacial angle of 120°

4, It Is a variety of high-magnesium oliving basalt that is very rich in the mineral
olivine, It is dark with yellow-green clivine phenocrysts (20-50%).

5. The origin of these picrite-basalts is due fo differentiation by crystal settling
followed by freezing and extrusion, seems to be supported by this study. (K.K
Misra, 1871, and Krishnamurthy et, al. 1877)

INDIAN GEOTECHNICAL SERVICES SHEET 34 OF 6
C-09, GROUND FLOGE, SHIVALIE, MaLVIYA MAGAR, NEW OELHI
Tel : 01 1-aB80H 0. TO8
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INDIAN GEOTECNHICAL SERVICES
(AN £S5 9001 — 2008 CERTIFIED COMPANY) L&T Construction

Geotechnical Investigation works for STATUE OF
ONENESS af Madhya Pradesh

REPORT No. IGS2022-23/LAT/S00
FEW LABORATORY TESTING PHOTOGRAPHS

INDIAN GEOTECHNICAL SERVICES SHEET 35 0OF 61
=81, GROLND FLOOR, SHVALIF. MALYIYA NAaGAR KEW DELHI
Tal T 0 1-4S500T00- 706
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INDIAN GEOTECNHICAL SERVICES

‘?’ (AN 150 80 - 2008 CERTIFIED COMPAMNY] L&T cﬂnstructiﬂn
| Geotschnical Investigation works for STATUE OF

ONENESE ai Madhya Pradesh
REPORT No. 1G5/2022-23/L&T/S0O0

Modulus of elasticity and podsson's ratio curve

Sample No. 67
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INDIAN GEOTECHMIC AL SERVICES SHEET 56 OF Al
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5.5 Estimated RMRE and G valua

Rock Mass Rating (RMR) of jointed rock masses, is worked out based on |5 13385
(pari 1},

1 is estimated as EME=8 In Q+44, which is a common correlation. Comelation betwesn
the BMR and Q-values according 1o Bleniavwski {1883}, Obviously for & = 1, RMRE varies
fram less than 20 o more than 80, Mote that the & system applies logarithmic scale
while RMR has a linear ona.

exc. Poor | EXTREUELY | ey pooR | PooR | sam m%é&l%m
100
Common cormabation +50% - ® o
= RMR=0In0+44 ~»  +25% - Eﬁ
® NG CASE BTUDIES W u
i 0 GEOM. CASE STLUDES A s --._.__$H,"'
= 807" & omencasestupes T
B | O wowNCASE STUORS g 5" %];E" . .75% §
m “ 13 .' "
€ ol R T
/ ol c
e | bt 50| &
[T, 2 . . g-" -rr._,."'"
H I #
= 40 ol o T
o E-_"’ff.p!.-" =T .
A 0 B9 % | ow” :
o s fﬁ‘g} o
20+ -3 s L]
17 ST
o i
o
0lsl ! ' | }
0.001 0,01 0.1 1 10 100 Y000

Rock Mass Quality - Q

Corelaton ewesn e ARE and Ouakes acconding 1o Blanawskl (1969 (i) using ihe figure of Falmssnsm
(200 (right). Sbaiously for & = 1, RMS vanes from k28 than 20 b mang than B0 Mabe that the O #5180

gpglies loparinmic =Cale while RMR has. 3 Bnear one

Resmarchers advocate adoption of both RME and Q-systems of rock mass
classillcations simultaneously at the project sites and then use the above relatiocnship to
validate the resulis.
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ANNEXURE - C

PACKER TEST RESULTS (SBH-01 & SBH-2)
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&g ) | INDIAN GEOTECHNICAL SERVICES

PERMEABILITY TEST RESULTS

DPRILL HOLE NG, ; SBH-01
1} Projact : State of Unity project at Kevadia Gujrat £} Type of drilfing : Rofary
2pLocation : SBH-01 7} Diameder of drill hole @ Hx
3} Co-ordinmtes | E: B18550,220, M: 2460073750 3] Totad dopth of hoda : 50,00 m
4} Ground Eavation (m): 2800050 %) Depth of the ground water @ 15.00m
Sk Collar Helght {above ground level) . 17 Cm 10) Siza of the drili red | pipe : Bw

INTERPRETATION OF WATER TEST DATA

DEPTH OF CHW
LUGEON VALUE AT FL TYPE
TEST AS PER SEON
TABLE 1 OF Lo
FROM Low Medium | High Miedium Low : WALUE
TO [m} GRAPH i5: 5529
{rm} Pressure | Pressure | Preassure | Prassure | Prassurs (PARTZ)

DILATION
goe | vs0 | 1897 | 1o | 108 | 1823 | 2023 E Group-c) | 0
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INDIAN GEOTECHNICAL SERVICES

PERMEABILITY TES

T RESULTS

DPRILL HOLE NO. : S8H-02

1] Predect | State of UnBty prefect at Kevadla Gu|rat
2} Location = SBH-02

3] Co-ordinates : E: B10542.870, N: 24509656,760
4} Greund Elevation {m) :
£} Collar Height {above ground level)

2500080

15Cm

£} Type of driling : Rotary

7] Diameder of deill hole = Nx

3] Total depth of hode » S0.000m

§) Depth of the graund water : 15.00m
10) Size of the drill rod | pipe : Bw

INTERPRETATION OF WATER TEST DATA

DEFTH OF LUGEDN VALUE AT FLOW TYPE
Lel SCLTER LUGEDOM
ABLE 1 OF
FROM Low Madium High Medium Low L ) o YALUE
TO {m) GRAPH I15: 5520
{m} Pressure | Pressure | Pressure | Pressure | Prassure (PARTZ)
oo ¥.0o 19.85 1681 22,79 18,35 20,81

OILATION
§ (oreup-c) | 25
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ANMNEXURE -C

PRESSUREMETER TEST RESULTS / CURVES (SBH-01)
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)

S |
& INDIAN GEOTECHNICAL SERVICES
o i
PRESSUREMETER DATA SHEET (DT-1)
NAME OF WORK ;rEEE:II'EI:HHIGAL HVESTIGATION FOR “PROPOSED STATUE OF ONEMESS" MADHYA FREADESH
NEME OF CLIENT 'El.ar:n-.n & Toubro Limited SIZE OF BOREHOLE {mm) hix
BOREHOLE MO, ES-EI-!-IH LOCATION Statue
CASING [m) 200 TEST DEPTH {m] 4.00
RL {m)} 1260.05 FINAL DEPTH (m) £0.00
TYPE OF STRATA EHi;ghI:n-n Moderately weathered, Highly fractured Parphyritic BASALT (DATE 01, 0&. 2022
et ke i Inner Rodius Thickneas Reference Test Pocket
Sr No. ':E[;E:;r FFE‘;::I] [DIs:L-l;.' Value) ‘D:E:;::;?:" 1"::;;:::';"1 {Inmer Radius) Hnsﬂﬁﬂtm]
R || (s Ep— Rs =Ri-PG [mm} {mm)
1 .00 0,00 =[.18 23.31 (1,02 24.33 36,47
¥ .50 5.00 1.59 2543 -0.04 25.50 37.51
J 1.00 10,00 2.83 26833 0.00 26.33 38,08
4 1.650 15,00 3.51 27.01 .04 27.00 38.54
3] 2.00 20,00 3.71 2721 002 27.14 J8. 68
] 2.50 25,00 3,76 27,258 003 27.22 J8.70
T 3.00 20,00 3.78 27.28 0,0 27.24 J8.71
B 1,650 15,00 3.82 27,32 0.05 27.27 38.73
g 4,00 40,00 3,856 27 38 0,08 27.30 3875
10 4,50 45 00 3.89 27.39 0.ar 27.32 3877
11 2,00 50,00 3.91 27 419 0,08 2r.34 J8.77
12 500 55,00 3.84 2744 0,08 27.35 38,78
13 6,00 G000 3.96 e 0,10 27.36 Ja.80
14 g,50 65,00 3.94 27 449 011 27.34 38.81
15 7,00 000 401 2751 012 27.39 34 .82
18 7.0 7a.00 4.02 27.52 013 27.34 J8.82
17 8.00 40,00 4.04 27 54 o1d 2740 38.82
18 8.50 85,00 4 05 2T .66 0.15 2741 38.83
12 .00 90,00 4.07 2T.67 0,16 2741 38,53
20 9.60 95,00 4.08 27.55 247 27 41 38.83
a1 10,00 100,00 404 27568 018 2741 J8.83
22 10,50 106.00 410 2760 d.1a 27 41 3883
23 11,00 11000 411 2761 0,20 2741 J8.83
24 11.60 115.00 412 2762 a1 2741 3883
25 12.00 120.00 4.13 27.83 022 2741 3883
2B 12.560 12500 4 14 2r.64 0,23 2741 38 83
27 13.00 130.00 415 27.65 0.24 2741 3883
24 13.60 136.00 4 16 27 6@ 0,25 2741 J8.83
24 14.00 14000 417 27,67 Q.28 2741 38 83
a0 14,50 14500 413 27.68 037 2741 38 83
a 15.00 15000 4.149 27.649 0,28 2741 38,83
32 15.50 15500 421 27.71 0,28 2742 38,84
a3 16.00 16000 422 27.72 0,30 2742 JE. B4
34 16.580 16500 422 2772 031 27 41 AE.B3
35 17,00 170.00 4.23 27.73 0.z 2741 J8.83
36 17,50 175.00 4 25 27.75 033 2742 JE.B4
ar 16,00 160.00 4.26 27.7a 0.3 27 42 36,54
38 18,50 165,00 4,27 ITTT 0,35 27 42 . ._]i__&i
39 18,00 180.00 4.28 2778 .36 27.42 AR.B4
40 18,50 196.00 4.29 27,71 0,37 27.42 AR B
41 20,00 200.00 4,30 2780 0,38 27.42 S8 B4
Membrane Callbration Constants Thickness Correctlion K :MamZimmasd
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@ INDIAN GEOTECHNICAL SERVICES

|HAME OF WORK GEDTECHMICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS™ MADHYA FREADESH

]H.MHE OF CLIENT |Larsen & Toubro Lirnited ]EIEE OF BOREHOLE [mrmi) hix

{HEIREH'EILE L1 SEH-01 [Locamion Btatue

|CASING {m) 3.00 TEST DEPTH {m} 4.00

RL () 250,05 FINAL DEPTH () 50.00

TYPE OF STRATA [Highly to Maoderately weathered, Highly fractured Borphyritic BASALT |DATE a9, 08, 3022

PRESSURE METER TEST (DT-1)

200.00 - ——

180.00 + —

160.00 -

140.00

120,00 — T

Pressure (Kglcm?)

100,00

8000 -

G0.00

40,00 + =

20000 -

[ 0.00 - ! et |
35.00 SE.00 ar.00 38.00 30.04

Test Pocket Radius (mim)
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=) INDIAN GEOTECHNICAL SERVICES
PRESSUREMETER DATA SHEET (DT-2)
NAME OF WORK |GEOTECHMICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS" MADHY A PREADESH
[NAME OF CLIENT [Larsen & Toubro Limited EIZE OF BOREHOLE [mm) Nx
BOREHOLE NO. SEH-01 LOCATION Status
CASING [m) 3.00 TEST DEPTH §m) B.O0
RL {m} 250.05 FiNAL DEPTH (m} 0,04
TYPE OF STRATA  |Shightly wosthered, Highly fraciured Parphyritic BASALT [oaTE 01, OB, 2022
Inner Radius Thickness Tast Pocket
8 Mo Prossurs Pressuro ':g::::xi"n:;:i' {Display Valua) [Corraction EI'_:::::;:M |Radiss]
P(MPa) | PiKglem®} Ry fani Ri=Rn+21.5 Volume] | el g bl R=SQRTIRE +5/m]
{mim] PG= PUK (i)
1 0,00 2,00 -0.51 22,80 -0 23.09 35.86
2 0.50 5.00 1.58 25.08 0.0 2510 3724
5 1.00 10.00 212 28,62 o.oo 2562 37.59
4 1.50 16.00 238 25.78 0.01 2577 37.69
& 2.00 20.00 2.5 25 B5 0.0z 25183 37.7a
& 2.50 25.00 Z2.48 2568 0.03 2595 37.81
T 3,00 30,00 Z.59 28,01 0,0 25487 3v.a3
] 3,50 a5.00 253 25,03 0.05 25.98 ar.ad
B 4,00 40,00 2,54 26 0 0,06 2593 37.83
10 4,50 45.00 2.55 26.05 0.67 2598 37.83
11 £.00 Ep.00 b 25 06 0.08 25498 37.83
12 £.50 EE. 00 287 26.47 0.8 25408 37.83
13 6.60 s0.00 LB 26.08 0.0 2588 37.483
14 &.50 &5.00 2.61 2611 0.11 2600 a7.85
15 T.060 70,00 2 BE 25.12 012 26.00 a7.85
18 7.50 76.00 bl 2513 043 26.00 37.85
17 8,00 E0.00 2.64 2614 0.94 26.00 37.85
18 854 #5.00 265 2615 0.15 2600 ar.as
19 .00 “0.00 28T 2617 .16 26.01 J7.86
20 .80 Q5,00 268 26.18 0T 26.01 37.88
21 10.00 100.00 271 26,214 D18 26.03 37.87
22 10.50 105.00 il 26,23 0,18 26.04 3r.a8
23 1106 119.00 2,74 28,24 0.20 26.04 ar.aéd
24 11,60 115,040 2,76 26,25 0:21 26.04 a7.88
25 12.00 120,00 2707 26,27 .22 26.05 J7.88
28 12,80 125,00 278 2628 D.23 26.05 37.88
ar 13.00 130.00 2.80 26,30 0.24 26.08 37.89
28 13.50 135.00 2.81 26,31 D25 26.06 37.485
29 14,000 140300 283 28,33 0,26 26.07 37.90
A0 14.50 145,00 2.84 2,34 D27 268.07 37.30
iy 15.00 15000 288 26,38 026 26.08 4¢.90
a2 16.60 155,00 287 268,37 0.29 26.03 ar.90
33 16.00 160.00 285 26.35 0.20 26.05 ar.91
54 16.50 16500 _g'_!'i_lj_ _2_6.41 D.31 26, 1% a7.93
15 1F.00 1F0.00 283 26.43 0.32 26.11 I7.92
35 i7.50 17500 2594 2644 033 2611 37.92
18.00 1500 295 26.45 0,34 26.11 ar.a2
g 18.50 185.0d 2586 26.48 {1.35 2611 av.a2
a8 18.00 181000 2.87 26.47 0.36 26.11 a7.82
40 18,50 195.00 298 26 448 0.7 26.11 3r.az
41 20,00 200.00 4.0 26,51 0,38 26.13 37.94
Membrane Calibration Constants Thickness Correctlon K :Mnim2/mm=50

Hage Ta% o £9.2
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73 INDIAN GEOTECHNICAL SERVICES
MAME OF WORK GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS™ MADHYA PREADESH
|H.!.ME OF CLIENT Larsen & Toubro Limited |5[E OF BOREHOLE [mm} Kx
|[BOREHOLE NO. SEH-01 |LecaTion Statue
[CASING (m) 3.00 TEST DEPTH (m) 8.00
|RL {m]) 250.05 FINAL DEPTH {m} 50,00
TYPE OF STRATSA | Slighily weatharagd, Highly Tractured Porphywitic BASALT |D.I|.TE 0. 08, 2022
PRESSURE METER TEST (DT-2)
200.00 - f
180.00 -
180,00 - % i
G 140.00 - $ —
z ’ 1
B 12000 ———————— 1 —
= +
(1] +*
1] -
g 100,00 - r e =
o
80.00 -
60.00 —
40.00 £ . | —
20,00 - : —
Dﬂ'} ! * s e et ! |
k.00 35.00 37.00 28,00 30,00
Test Pockel Radius {mm}
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INDIAN GEOTECHNICAL SERVICES

PRESSUREMETER DATA SHEET (DT-3)

[HAME OF WORK

GEOQTECHMICAL INVESTIBATION FOR "FROPOSED STATUE OF ONENESS™ MADHYA PREADESH

|_H.ﬂ.l|l E OF CLIENT |Larsen & Toubso Limited |5IIE OF BOREHOLE [mim) Mx
lHUREHEI-LE V[ SBEH-M iLﬂEﬁ"ﬂH Status
|CASING {m) .00 TEST DEPTH {mj} 12.00
RL {m} 250,05 |FINAL DEPTH (m} 50,00
TYFE OF STRATA |Blightly wantharad, Heghly fractured Porphyritic BASALT |oaTE 09, 08, 2022
|Inmsar Radiu= Thickness Test Pocket
Sr Mo, | Pressure | Pressura ;::ﬁ:ﬁ"ﬁ:r {Display Value) | [Correction Eh::?‘“ﬂfu] (Radius)
P iMPa) | P [Kglem Ri {mm} Ri=Rn+23.5 Volume) |2 o oe i R=50RT(Rs" +5hm}
{rmm) PGE= Pk {mm)
1 0,00 000 -0.28 2322 -0.02 23,24 36,01
2 .50 5.00 1.74 2521 0.0 2522 37,52
| 1.60 10,00 2,18 2584 0.00 25,688 A7 .83
! 1.50 15,00 282 2632 0.0 281 AB.0E
X 2.00 20,00 311 2661 0.0z 2558 38 26
- 280 2800 315 2B8.65 0.03 2882 3B.28
4 3.00 30,00 317 26.87 0.04 2583 3E.28
B 3.50 3500 3.18 26.68 0.05 2583 3B, 2B
| 400 40.00 318 28.89 0.06 2883 3B, 28
10 4 50 45,00 3.20 28.70 0.07 2583 36,26
11 &.O0 £0.00 3122 28.72 0.08 25,84 26,24
12 55D 5500 3124 28.74 0.0o 28,85 AE.20
13 E.00 B0.00 325 28.75 0.10 28,65 2630
14 B.50 85,00 4.27 28.77 0.11 28,86 28,30
15 7.00 70,00 3258 26.7% 0.1z 28,67 28,31
16 7.50 7E.00 3.30 28.80 013 28,67 1B, 31
17 .00 20,00 332 26.82 014 28 8B 3B.32
18 8. 50 4500 333 28 83 0,18 26,68 36,33
19 .00 20,00 335 26.85 018 28,88 36,33
20 g 50 S5.00 A:3F 28.87 0.AT 28,70 38,33
21 10.00 10008 .38 26.08 0.18 258,70 25,33
22 10,50 10500 3.3% 26.89 0,19 28,70 38,33
23 11,00 11000 341 26.91 0.20 28,71 1B, 34
24 11.50 11500 3.42 26.492 0.21 28,71 1B, 34
25 12.00 120.00 344 26.94 0.22 28,72 2B.35
2B 12,80 12500 344 26 94 0.23 2871 1B, 24
27 13.00 13000 347 2697 0.24 2873 B35
28 13,80 135,00 348 26.94 0.25 2873 2B 35
24 14.00 f400.00 3.419 26.9% 0.28 28,73 30,35
a0 14,50 145,00 3.51 27.01 0.ET 26,74 3B.36
31 15.00 160.00 3.63 27.03 0.28 26,75 3837
a2 16.50 166,00 .55 27.05 0.28 2878 2B.37
i3 16.00 160.0d 3.56 27.06 0.20 28,76 3B.37
x4 16,850 165, 00 3.67 27.07 0.31 2878 3837
a5 17.00 170,00 3.58 27.08 0.32 26.76 35.37
1] 17.50 175.00 .59 27.09 0,33 28,76 3837
a7 168,00 1B0.00 380 27.10 0.3 26,78 3037
i@ 18.50 1B5.00 .62 2712 0,36 2877 36.38
a4 18,00 180.00 483 27.13 0.36 28,77 48348
40 18.50 18500 354 27.14 0,37 2877 aB.38
41 20.00 20000 366 27,18 0.i8 25, 7H iB.34
Membrana Calibration Constants Thickness Comection K :Mn/m2imm=50
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INDIAN GEOTECHNICAL SERVICES

HAME OF WORK GEOTECHMICAL INVESTIGATION FOR "PROPD3ED STATUE OF ONEMNESS" MADHYA FREADESH

NAME OF CLIENT Laraen & Toubeo Limited S1ZE OF BOREHOLE {mm} IV ES
BOREHOLE ND. B8BH-01 LOCATION Statue
CASING (m) 3.00 TEST DEPTH im) 12.00
RL {m) 250,05 FINAL DEPTH [m) 50,00
TYPE OF STRATA |Elightly wantherad, Highly fractured Fosplyrite BAESLT IDHJE 09. 8. 2022
PRESSURE METER TEST (DT-3)
500.00 - ‘
b
180.00 - :
L
18000 +—— — :
E
£ 40,00 =
£
g 12000 ——
- +
] :r
g 100,00
faly .
B0.00 + — }
0.00 - S b
40.00 - i
;
20.00
ﬂlm L - - = ! !
35.00 36.00 a7.00 38.00 S5.00
Test Pocket Radius {mm)

Pano 142 nf 247
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& INDIAN GEOTECHNICAL SERVICES
PRESSUREMETER DATA SHEET [DT-4)
MAME OF WORK  |GEQTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS™ MADHYA PREADESH
NAME OF CLIENT |Larsen & Toubro Limited [SIZE OF BOREHOLE (mm) N
BOREHOLE NO.  |SBH-01 lLocaTioN Statue
CASING (m} 3.00 TEST DEPTH {m} 1E.00
RL (m) 350,05 IFINAL DEPTH (m] 50.00
TYPE OF STRATA |Slightly weathared, Highty fraciured Perphyritic BASALT lDate 01. 0. 2022
inner Radlus Thickness Test Pocket
&r No, | Pressure | Prassurs 1%5&?:&‘:? (Display Valua) | [Correction Unﬁﬁ'”:::;;:ﬂ [Riadits)
PiMPal | P (Kalem® o Leand Ri=Rn+23.5 Volume) |0 E0 e ey | RESGRTIRS® +5im)
{mnm) PGs PUK ()
1 0.0a 0.60 148 2307 .02 23.04 355848
e 0.50 5.on 1.658 25458 =01 25458 3744
3 1.00 0. 04 213 2563 .60 2563 37.60
i 1.50 15.00 2.53 28.03 0.0 26.02 3v.aG
5 .00 20.00 2™ bl i | 0.2 2615 37548
] 2.50 25 08 278 prd 003 26.26 38.03
7 .00 30.00 283 2633 0.0 26.29 38.05
8 .50 35.00 285 2635 .05 26.30 38.08
g .00 A0.04 286 2636 0.0 2630 38.06
10 4 50 45 00 T AT 2637 0.07 2630 38.06
11 500 50.00 28R 2638 .08 2630 38.06
12 E.50 E5.04 2A0 2638 004 26.30 38.06
13 .00 &0.04 281 2641 .10 2631 38.08
14 8.50 55.00 293 26.43 o.14 26.32 38.07
15 T.00 Fo.0d 2495 26.45 L1 s £6.33 33.04
16 T.50 T5.00 2597 26.47 013 26.34 34.04
17 E.OD E0.D0 200 2649 014 2635 38.09
18 E.E0 B&.00 3az 26.52 015 2837 38.10
14 4,60 ag.o0g 3.04 26.54 016 26.33 38.11
0 8,50 #5.00 308 26.55 L1 1 26.38 381
21 10.00 108000 i 26.57 18 Z6.39 3812
b 1050 10500 3.08 26.58 .15 2639 3812
2% 11.00 110,00 391 26.61 0.20 26.41 3813
24 11.80 115,00 342 26.62 G:2% 26.41 34.13
5 12.00 120000 3.4 26.64 0.22 FEA2 38.14
26 1280 12500 3.18 2665 0.23 6.2 3814
27 13.00 130.00 317 26 67 0.24 26.43 3815
28 13 50 135.00 330 26.70 0.25 26.45 3816
29 1400 140,00 .24 28.72 3.26 26,48 g7
18] 14,60 145,00 d.2d 26.73 027 2648 33.17
a1 16.00 16000 J.24 26.74 028 26,468 387
32 16.60 16500 335 28.75 229 26,48 g7
i3 16.00 1E0.0D 3.27 2B. 77 .30 26,47 38.17
34 | 1650 | 16500 | 329 26.79 0.31 26.48 38.18
_'_35 17.00 17000 _ 1:31 2681 032 26448 38.19
I6 1760 175 00 33 2E.B3 033 FE.50 38.19
Iy TB.00 1 B0 00 Fufita - Z6_B& 0.34 26.51 38.20
a8 1B.50 12508 3.7 ZE.B7 0.35 26.52 38.21
49 18.00 180.00 3.58 26 88 .36 26.52 38.21
40 18,50 185, 04 3.39 26 64 G.37 26,52 38.21
41 20,00 200,00 340 ZE.80 .34 2652 3821
Membrane Calibration Constants Thieckness Correction K :Mp/m2imm=50
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NAME OF WORHK

INDIAN GEOTECHNICAL SERVICES
GEOTECHNICAL INVESTIGATION FOR "FROPOSED STATUE OF DNENESS™ MADHYA FREADESH

MAME OF CLIENT

Larsan & Toubro Limited |SEE OF BOREHOLE (mim) Mz

BOREHOLE HNOD,

SEH-01 LOCATION Statwee

CASING [m]

3.00 TEST DEFTH [m) 16.00

RL fm)

26005 FIMNAL DEFTH {mi) 50.00

TYPE OF STRATA

Shghthy woathorod, Highly fraciured Porphyritic BASALT l-D.A.'I"E 0. B8, 2032

Pressure (Kglcm®)

60.00

40.00

20.00 —

Q.00

200.00 ¢
180.00 +
160.00
140.00 -
120.00 -

100.00 +——

PRESSURE METER TEST (DT-4)

35.00 36,00 37.00 38.00 38.00

Test Pocket Radius (mm)
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INDIAN GEOTECHNICAL SERVICES

PRESSUREMETER DATA SHEET (DT-5)

HAME OF WORK 1GEﬂTE¢HHJE.ﬁ.L INVESTIGATION FOR "PROPOSED STATUE OF ONENESS" MADOHYA PREADESH
[NAME OF CLIENT |Larsen & Toubra Limited SIZE OF BOREHOLE {mm) hx
BOREHOLE MO,  |SBH.-01 LOCATION Statue
CASING (m]) 3.00 TEST DEFTH [m) 20,00
RL {r} 26005 FIMAL DEPTH {m) 50,00
TYPE OF STRATA  |Fresh, Moderately fractured Perphyritic BASALT DATE o, 08. 2022
Inner Radius Thickness Test Pockot
Sr N Fragsure Frassura ﬂgi:;:;i’“:l::il [I::Is_pliy Valuea) | (Gormection 1inT1:-l;E:a|L'::5| ':Hfidiufli
P (MPa) | P [Kgicm®) o fic Ri=Rn+23.5 Valums) | oo o pG jmm | FESRRTIRS? s8im)
[mm} PG= P {mm}
1 0,00 i.H0 31 2318 =0.02 2321 i5.88
2 0,50 5.00 1,53 2503 =0.01 25,04 ar.zin
= 1.00 10,00 1,81 28,81 0.00 25,31 3738
4 1.50 15.00 208 26.62 .01 25,51 b |
5 2.00 20.00 2.18 25,60 7.0z 25,66 argz
[ 2.50 26.00 2.26 25,76 0.03 26,72 A7 .66
7 2,00 ap.00 237 28T 0.04 2673 ¥ BR
B 1,50 36,00 228 25,78 0.08 25,73 .
g 4,00 40,00 2.3 25 81 0.06 2575 ir.e6e
10 4.50 45.00 233 2583 0.o7 2578 AT 6B
11 5.00 =0.00 prafic ™ | 2o, Beil 0.0a 25,76 AT 6B
12 5,50 E5.00 235 25858 009 2578 AT BB
13 6.04 &0.00 237 2587 0.10 877 a7 sa
14 B.50 &5.00 2,38 25 8B 0.11 2577 a7 gao
15 .00 70,00 228 26 &8 012 2577 A7 ga
16 7.3l F5.00 241 25.81 0.13 2578 ar.to
17 8.0 R0.00 242 25,02 014 2578 ar.7o
18 a.50 a5 00 243 28 @3 0.15 2578 ar7o
19 S.00 20,00 2.45 25,95 016 28789 ario
20 9 50 45,00 2.47 2547 0.17 25 80 e |
21 10,00 100,04 2.48 25,50 0.18 25.81 agiz
22 10,50 105.040 282 2602 0.4 25 B3 ar7a
23 11.00 110.00 283 26,03 020 25,83 arja
24 11.60 11500 2,85 a5, 05 021 25 B4 ar M
28 12.00 120,04 2.97 26.07 022 23,85 3575
20 12,50 125 040 2,09 26,09 0,23 75,88 ar.7s
Z7 13,00 130,00 2.61 26,11 024 2587 778
28 13,50 159.00 2.83 28,13 0.26 23,88 AT
28 14,00 140.00 2.85 26,18 0.26 25,88 arar
a0 14,50 145.00 2.88 28,18 027 25489 ariT
£ | 15.00 15000 2.68 28,19 0.28 25.91 3773
32 1550 18500 2.71 28.21 0,28 2592 I7.78
a3 18.00 TE0.00 2.73 2823 0.an 2583 a7 a0
34 1850 18500 277 2827 0.3 25 08 a7 82
A5 17.00 170.00 279 2E.2%8 n.az 25 87 AT 83
b 17.50 175.00 2.81 2631 0.33 2558 L
a7 18.00 180.00 2.83 25,33 0.34 2560 a7 .84
AR 18,50 1B5.00 2.85 26,35 0.as 2800 a7.a5
kf:] 19,00 180.00 287 26.37 0.36 26 01 AT BE
48 149,50 185,00 2.89 268,39 0,37 26,02 atT 88
41 20,00 200,00 2.H1 26,41 0.3& 26,03 AT.87
Membrane Calibration Constants Thicknegs Correclion K Mn/m2/mm=50
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INDIAN GEOTECHNICAL SERVICES

MAME OF WORK

GEQTECHMICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESE" MADHYA PREADESH

MAME OF CLIENT

Larsen & Toubro Limited

S5IZE OF BOREHOLE {rm)

Mx

BEOREHOLE MO,

SBH-MM

LOMCATION

Statua

CASING (m)

1

TEST DEPTH (m)

20,00

RL {m]

250,05

FINAL DEPTH (m)

50,00

TYPE OF ETRATA

Fresh, Moderaiely fractured Porphyritic BaSaLT

|DATE

i1, od. 2032

Fressure (Kg/em?®)

180,00 -

160.00 -

140,00 ——

120000 -

100.00 -

a0.00 -

B0.00 -

nD.oo -

PRESSURE METER TEST (DT-5)

200.00 —

40,00 -

20.00 -

35,00 3500

37.00

Test Pocket Radius {mm)

3800

38.00

Page 146.0(242
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INDIAN GEOTECHNICAL SERVICES

FRESSUREMETER DATA SHEET (DT-6}

NAME OF WORK

GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS™ MADHYA PREADESH

NAME OF CLIENT |Larsan & Toubro Limited |SIZE OF BOREHOLE (mm) N
BOREHOLE MO, SBH-01 LOCATIOMN Statue
CASING [m] a.00 TEST DEPTH {m]} 24,00
RL {m) 250.05 FINAL DEPTH (m) 50,00
TYPE OF ETRATA  |Fresh, Moderately frectured Porphyntic BASALT loaTE 01, 08, 2022
Displacansiit lnner Radius Thickness RaTorinta Tast Pocket
Sr No. Pregaure | Pragsirs (Display Value) miuq_anlm,r Valus) | [Cormaction (inner Radius) I:Ftldm!:}l
P iMFe] | P (Kglcm?® Rn {mm) Ri=Rn+23.5 Voluma) RS =RI<PG {mm) R=30RT{Rs* +3/m}
jmm) PG=PIK {mm)
1 0.00 0.00 -0.44 23,06 =002 23108 35,91
2 0.50 5.0 T4 24,54 0,01 2495 a7 14
3 1.00 10.00 1.75 28.25 0,00 25.25 b
4 1.50 15.00 1.83 25,33 0,01 25,32 a7.38
] 2.00 20.00 Z.21 25,71 0,02 25,69 a7 B4
] 2.50 25.00 2.24 25,74 0.03 2571 AT.B5
¥ 3.00 30.00 225 28,75 0,04 25.71 AT B5
g 4,60 a6.00 227 2bAT 008 25,72 37656
g 4.00 40.00 2.29 25,79 0,06 2573 AT B8
10 4 50 46 040 231 29,81 0,07 25.74 AT BT
11 5,00 50.04 2,33 25.83 0.08 2575 AT BR
12 .50 56.00 2,36 25486 0,08 2577 ar.en
15 &.00 G000 2:39 25,89 040 25.78 azTn
14 6.50 65.00 241 2391 0.11 25.80 7T
16 7.00 70.00 243 20.93 0.12 25,81 i Y
18 7.50 75.00 2.44 25,94 0.13 25.41 arrz
17 E.00 E0.00 2.45 25,95 0.14 25481 arTz
1E E. &0 E&.0O0 248 25,96 0,16 2581 ArT2
18 8.00 20.00 247 25497 0.16 2581 AarTe
20 950 85.00 245 2599 017 2582 T3
21 100040 180,00 2,51 20,01 0,16 25483 o
22 10,50 105,00 263 28,03 0,18 25,84 774
23 11.00 110.00 2.54 28.04 0.20 25,84 34
24 11.50 115.00 2558 28,05 0,21 25,84 3774
25 12.00 120.00 2,56 28.06 0.22 25,54 37.74
26 | 12.50 125,00 257 28.07 0,23 25,84 AT T4
27 13.00 130,00 2.59 28.0% 0.24 25,85 i7.75
28 13.50 135,00 2.60 28,10 0.25 29,85 3775
28 1400 140,00 262 28,12 .26 2546 ir.7h
o 1450 145.00 263 2613 0.27 2388 3776
al 15.00 150,00 2 BE 2815 0.28 2587 7.TH
a2 15.50 155,00 267 2847 0.2a 25,88 ITTT
33 16.00 180,00 268 26.14 0.30 25,88 ITTT
34 16.50 165,00 M 26,21 0.31 25.%0 37.78
35 17.00 170,00 .73 2623 0.3z 2581 1778
= 17.80 175,00 2.74 26.24 0,33 2B 81 ar.r8
a7 18.00 180,00 2,78 26,26 0,34 2552 3778
aa 18.50 185,00 2.789 26,28 0,35 25 G4 AT.B1
=9 19.00 190,00 2.81 26.31 0,38 25,85 37.81
40 19.50 195,00 2.83 206,33 037 2558 3r.g2
41 20,00 200.00 2.84 268,34 0,38 25485 37.82
Membrane Callbration Constants Thickness Correction K :Mn/m2/mm=50
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INDIAN GEOTECHNICAL SERVICES

MNAME OF WORK GEOQTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENE3S™ MADHY A FREADESH

MAME OF CLIENT (Larsen & Toubro Limited

SIZE OF BOREHOLE {mm]

BOREHOLE NO. SBH-01

LOCATION

Statue

CASING (m) am

TEST DEPTH {m}

24.00

RL (m) 250,05

FINAL DEPTH [m)

50.00

TYPE OF STRATA  |Fre=zh, Madoerataly fraciured Porphyritic BABALT rﬂ-l'l'E

01. 0B. 202

Pressure {Kglcm?)

200.00 -

18000 +

160.00 -

140.00 -

120.00 -

100.00

BO.00 -

80.00 -

40.00 -

20.00 -~

Q.00 -
35.00

PRESSURE METER TEST (DT-8)

Test Pocket Radius (mm)

F':lgn 148 nf 24
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&) INDIAN GEOTECHNICAL SERVICES
PRESSUREMETER DATA SHEET (DT-T)
MAME OF WORK GEOTECHMICAL INVESTIGATION FOR "FROPOSED STATUE OF DNENESS" MADHYA FPREADESH
MAME OF CLIENT |Lareen & Toubro Limited SIZE OF BOREHOLE {mm) M
BOREHOLE MO. SBH-M LOCATION Statua
CASING () 3.00 TEST DEPTH (m) 28.00
RL [m) 250,05 FINAL DEPTH [m) 50,00
TYPE OF STRATA  |Frash, Moderalely 1o siightly fraciured Porphyritic SASALT DATE 01. 8. 2022
Inner Radius Thickness Test Pocket
5r No. Fprﬂ:.um Pressire [g:::::::::::] [thplur Value} | {Correction “I-'I:T::ﬂr:ﬂﬁﬁ} y I:FEEI!III.I:-:I
{MPa} | P (Kglem?) R (mem] RizRn*23.5 Volume) | BG fmm] R=S0RT(Rs* +31}
[} FriE= PV {rmin]
i 0.0 0.o0 -0,17 23.33 -0.02 23.38 25.0B
2 0.50 5.00 1.88 25.38 -0.01 25.38 3743
= 1.00 10,00 2.84 26.39 .00 26.38 3B.12
4 1.560 15.00 3.03 26.53 0.01 26.52 AB.21
5 2.00 20.00 314 26.64 0.02 2882 AE.2B
6 2.50 25.00 317 26.67 003 26,84 AB.20
7 3.00 30.00 3.14 26.68 0,04 26,54 3B.28
] 3.50 35,00 3.20 26.70 0.05 25,65 38,30
g 4.00 A0.00 3.21 26.71 .06 2565 2B.30
10 4.50 A5.00 3.22 26.72 0.07 2558 2B.20
11 5.00 50.00 3.23 26.73 .08 2585 28,20
i2 5.50 55.00 3.24 26.74 .08 25,65 3E.30
13 6.00 60.00 3.25 26.75 010 26,85 3630
14 6.50 65.00 327 2677 1 258,66 3630
15 T.00 70.00 3.28 26.78 o1z 2886 AB.30
18 7.50 TE.00 3.24 26.79 132 2656 2830
i7 8.00 a0.00 3.31 26.81 .14 2867 2B.31
1B 8.50 a5.00 3.33 26.B3 05 2558 3834
18 8.00 g20.00 3.34 26.84 0.16 26,68 38,32
20 0.50 85.00 3.35 26.85 017 28,58 3B 32
21 10.00 100.00 337 26.87 018 28,80 3833
s 10.50 105.00 338 26.88 01s 26,60 3,33
23 11.00 110.00 3.349 26.89 020 26,68 3B.a3
24 11,50 115.00 340 26,90 .21 26,80 3833
25 12.00 120.00 3.4 2881 0.22 28,80 3B.33
26 12,50 125.00 342 26,02 0.23 25,680 2B.23
g 13,00 130,00 344 26, 0 0.24 2570 3823
28 13.50 135.00 3.47 28,87 0.25 2872 3B.35
28 14.00 140.00 348 A6.bE 0.2 26,72 AB.35
20 14,40 145,00 3489 28,59 Q.27 2672 AR 25
3 15.00 150,00 3,51 27.m 0.28 26,73 3B.35
3E 15,00 156,00 3,53 ZT.05 0.29 25,74 3B.36
33 16.00 160.00 3,54 2T.04 0.30 25,74 36,36
a4 16.50 166.00 a.56 27.06 .31 25,74 36,36
35 17.00 170,00 357 27,07 0.32 28,76 3B.37
35 17.50 175.00 3.50 27.09 0.33 28,78 3B.37
ar 13.00 180,00 3.58 27.00 0.34 28,75 837
38 18.50 185.00 381 7T A 035 26,78 3637
g 19.00 1&0.00 3.62 2712 036 28,76 36.37
40 19.50 185.00 383 2713 037 2676 3037
41 20,00 200,00 364 27.14 038 2876 3B.37
Membrane Calibration Constants Thickness Correction K :Mn/m2imm=50
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INDIAN GEOTECHNICAL SERVICES

HAME OF WORK _jGEDTEEHHIE:AL INVESTIGATION FOR "PROPOSED STATUE OF ONENESE" MADHYA PREADESH

MAME OF CLIENT |Larsen & Toubro Limited |212E OF BOREHOLE {mm) My

BOREHOLE N SEH-01 |LeATION Statum

CASING [m)

3.00 TEST DEPTH (m} 208.00

RL )

{250.05 [FINAL DEPTH {m] S04

TYPE OF STRATA [Frosh, Moderately io slighily frachured Porphyrilic BASALT il!hﬂu'I'E Q1. 0B, 2022

Pressure (Kglem®)

PRESSURE METER TEST (DT-7)

200.00 T .

e

180.04]

160.00 1 { ==

140.00 +—— R

120.00

i a-a i ey
i

100.00 4

BO.O0 —

40.00 +

—

20.00 +

.00 + = T
35.00 36.00 37.00 38.00 39.00

Test Pocket Radius (mm)
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&) INDIAN GEOTECHNICAL SERVICES
PRESSUREMETER DATA SHEET (DT-8)
[NAME OF WORK  [GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS" MADHYA PREADESH
(NAME OF CLIENT  [Larsen & Toubso Limited SIZE OF BOREHOLE {mm)} N
|BOREHOLE NO. SEH-01 LOCATION Stafue
|CAZING (m) a.0d TEST DEPTH {m} 32.00
RL {m) 250,05 FINAL DEPTH [m) 50.00
TYPE OF BTRATA  [Fresh, Mederaioly ractured Paorphyritic BASALT |oaTE 01, 08, 2022
Innar Radius Thickness Tesl Pocket
a¢ No. | Pressure | Pressure ;::E'ri:";::ﬁ] (Dispiay Value} | [Corraction [Innrm“:rﬂﬂ:;:u:l (Radius)
P (MPal | P (Ka'cm?] Rn {mm} Ri=Rn=23.5 Yolume) | o oe B R=8QRTiRs! &)
(rm) FE= PR {mm)
1 0.0 0.00 -0.28 2322 -0.02 23.24 38,01
2 0.60 5.00 1.38 2485 -0.01 24890 arid
3 1.00 18,00 b i | 26.21 0.00 28.21 3790
4 1.580 15.00 292 26.43 0.0 2642 8,14
2 2.000 20,00 3,044 26.54 002 26.52 o821
3 2.60 25,00 3.07 26.47 0.03 26.54 3822
s 3.00 30,00 3,068 26.59 004 25,55 o8, 25
# 3.50 35,00 311 26.61 0.05 26.58 3E.24
ke & 00 40,00 312 26 62 D.06 20,58 38,34
10 4. 50 45,00 3.13 26.63 0.07 28,58 38,24
11 5.00 50.00 315 2665 D.G6 2B8.57 25,24
12 5.50 5&.00 % 2667 0.09 208.58 368,25
13 6.00 50.00 348 2664 D.10 28,58 38,26
14 g.50 65,00 3.24 26.71 0.11 26,60 +B.28
15 7.00 F0.00 3,22 26.72 D12 28,60 =606
16 1.80 TEDO 3.24 26.74 013 2E.681 3B 27
17 8.0 80.00 3.25 26.75 014 258,81 3B 2T
13 a.50 35,00 3.28 26.78 0.5 2863 3B 2B
19 g.00 90,00 3.2% 26. 78 0,18 28,63 26,28
20 9,50 95,00 3.32 2682 0AT 20,65 B30
21 10,00 100,30 333 26.83 0.18 2865 25,40
22 10,50 105.00 e B 26.85 0.8 25,88 36,30
23 11.00 190,00 396 26.86 0.20 2858 B30
24 11,80 £15.00 23T 26.47 0.21 25 85 aE,. 30
a0 1Z.00 120:0:0 3.38 2684 0.22 25,68 B30
2B 12,80 126.00 3,38 26.84 0.23 25,68 =8.30
27 13.00 130.00 3.40 26.90 024 26 65 B30
7a 13.50 135.00 341 26.91 0.25 2585 3B8.30
29 14,00 140,00 343 26.492 0.26 2688 368.30
30 14.50 145,00 344 26.94 0,27 26,87 28.31
g 15.00 150.0:0 3458 26.95 0.2a 2667 38.31
32 1580 55.00 148 26,96 0.4 2867 2831
33 18.00 TE0.0D 3.47 28.97 0,20 ol 38.31
14 158.50 1B5.00 3,49 75.9% 0.31 25 68 3832
35 17.00 17000 3.51 2701 0,32 26,69 38.33
36 17.50 17500 352 27.02 0,33 20,68 38.33
ar 1800 18000 353 27.03 0,34 26,60 38.33
338 18,50 185,00 3.54 27.04 0,35 25,68 38.33
ag 18,00 100,00 3,55 27,05 0.36 2668 33.33
40 14,50 185,00 +.57 2707 0.37 25,70 28,34
41 20,00 20005 3.58 27048 .38 28,70 38.33
{Membrane Calibration Constants Thickness Commection K :Mn/m2/imm=50
|

Fage ToTorZaz



()

&

Errirrin

INDIAN GEOTECHNICAL SERVICES

NAME OF WORK

GEOTECHRICAL INVESTIGATION FOR "PROPOSED STATUE OF OHEMESS" MADHYA FPREADESH

NAME OF CLIENT

Larsen & Toubro Limited

S1ZE OF BOREHOLE {mm)

BOREHOLE NO,

SBH-01

LOCATION Statue

CASING [m)

.00

TEST DEFTH {m) 32.00

RL {m}

250,08

FINAL DEPTH [m) 50.00

TYPE OF STRATA

Fresh. Moderately fractured Porphyritic BASALT OATE 01. 08. 2022

Pressure (Kglcm®)

200.00

180,00

160.00

PRESSURE METER TEST (DT-B)

140,00 -

120,00 -

100,00 -

20.00 -+

B0.00 4

40.00

20.00 4

0.00

35.00

Test Pocket Radius (mim)

F"age 152

35.00 47,00 38.00 39.00

of 242
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&) INDIAN GEOTECHNICAL SERVICES
PRESSUREMETER DATA SHEET (DT-9)
MNAME OF WORK GEQTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF OMENESS™ MADHYA PREADESH
NAME OF CLIENT |Larsan & Toubro Limitad SIZE OF BOREHOLE (mm) Mot
BOREHOLE NO,  |SEH-01 LOGATION Statue
CASING (m) 1.00 TEST DEFTH (m) 36,00
RL {m) 250,05 FINAL DEPTH (m} 50,00
TYPE OF STRATA  |Fresh, Moderately fractured Porphyritc BASALT DATE 01, 08, 2022
= Inner Radius Thicknass Tast Pocknt
3r No. Ersasurs Priveurs 13::1::‘;:.::] [Blsplay Value) | (Carrectian I:mn;?ﬁru:l (Radiuz)
P (MPa] | P {Kg'cm?®) Rn {mm) Ri=Rn+23.5 Volums) | _ciee ) R=SQRT{Rs! +8im}
[} PE= PUK {rmm)
1 0.00 0.00 0.74 22.76 0,02 22,78 35,71
2 0,50 5 Dk 1.28 24 T8 =0, 2474 ar.o3
i 1.00 10,00 2.81 26.01 g.0d 26,01 3788
4 1.60 15.00 2.71 26.21 0.01 25.20 37,90
5 2.00 20.00 2,74 26,24 0.02 26.22 36,00
A 2.60 25.00 2.75 26.25 0.03 26.22 38.00
7 3.00 30.00 278 26,28 0.04 25,24 38,01
8 3.560 35.00 2.79 26.28 0.05 26.24 38.04
g &4.00 40,04 2.8 26,31 .06 26.25 B2
10 4 60 45,00 2 2 36,32 0.07 26.25 38,02
1 5.00 0.0 283 2B 33 004 26.25 3802
12 5,60 55,00 2 k8 2b.38 .04 26,248 2805
a3 8,00 0,00 281 2641 0.0 26.31 38 08
14 6.50 §5.00 293 26,43 011 26,32 3B8.07
15 7.00 0.00 254 26,44 0.12 25,32 36,07
16 .60 76,00 2496 2E.45 013 26.32 AB.07
17 B.0O0 B0, OO 286 bl 0 B Y 014 26.32 3807
1B B.&0O BE 00 2487 2647 014 26,32 807
149 g.00 a0.00 ] 25,459 o.1a 26.33 38,08
20 8,50 85.00 3.01 26,51 017 26.34 38,08
21 10,00 100,00 3.02 26.52 0.18 26.34 38.08
22 10.50 105,00 3.08 26.5E 0.19 25,39 38,12
23 11.00 110.00 3,08 26.50 0.20 26.39 38,12
24 11,80 116,00 %11 25,81 021 26.40 ag.42
25 12.00 120.00 3,12 26,62 0.22 26.40 38,12
28 12.60 126,00 313 JEET 023 28 40 6,12
27 13.00 130,00 3,14 26.64 0.24 26.40 38.12
26 13.50 13500 | 315 26.65 0.25 26.40 36,12
28 14.00 14000 | 316 26,66 0.26 26.40 36,12
30 14.50 145.00 317 26,67 0.27 25.40 38.12
at 15.00 150.00 3,19 26.68 0.28 25.41 38.13
a2 15.50 155.00 3.20 26.70 0.29 25.41 38,13
33 15.00 160.00 3.21 26,71 0.30 25.41 38.13
34 16.50 165.00 3,22 26,72 0.31 25.41 36.13
35 17.00 170.00 3,24 26.74 0.32 26.42 36,14
36 17 50 175,00 3,35 26,75 0.33 26.42 38,14
a7 18.00 180,00 3,27 26.77 0.34 26.43 38,15
a8 18,00 185,00 328 28,18 0.35 26.43 B, 15
e 13.00 150.00 3.29 26,79 0.36 26.43 38,15
40 19.60 156.00 3.31 26.51 0.57 26,44 38,15
41 20.00 200.00 3,32 26,82 0.38 25,44 36.15
Mambrane Calibration Constants Thickness Correction K (Mn/m2imm=50
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INDIAN GEOTECHNICAL SERVICES

NAME OF WORK

GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS™ MADHYA PREADESH

NAME OF CLIENT

Larsan & Touwbro Limited

SIZE OF BOREHOLE [mrn}

Hx

BOREHOLE MG,

SBH-01

LOCATION

Slatue

CASING [m]

308

ITEST DEFTH {m}

B

RL {rm}

250,05

FikAL DEPTH (m)

000

TYPE OF STRATA

Frash, Moderately fractured Porphyritio BASALT

|DATE

1. 08, 2022

200.00 -

180.00

160.00

Pressure (Kglem®)

140.00 -

120.00

100.040

80.00 -

60.00 -

40.00 -

20,00 -

.00

35.00

36,00

a7.00

PRESSURE METER TEST (DT-8)

Test Pocket Radius (mm)

Pape t54 of 242




Calibration Data Sheet
Probe No 1 Date 01-08-2022
Cene | Pressire [l Ve LR Tiugnes
(e Pa s

1 0.00 = -

z 0.50 < -

3 1.00 0.00 0.00
F) 1.50 0.50 0.00
5 2.00 1.00 012
B 280 1.50 0.15
7 3.00 2.00 015
B 3.50 2 50 0.18
g 4.00 .00 047
10 4 50 .50 016
77 5.00 4.00 0.10
12 550 4.50 0.21
13 5.00 5.00 0.22
14 .50 550 0.23
15 7.00 B.00 0.24
16 750 6.50 0.25
7 5.00 7.00 0.26
18 B.50 7.50 0.27
18 9.00 &.00 0.28
20 8.50 8.50 .28
21 190,00 .00 {130
77 10.50 §.50 D.32
73 11.00 10.00 0.32
74 11.50 10.50 0.33
75 12.00 11.00 0.34
2B 12.50 11.50 .35
77 13.00 12.00 0.36
78 13.50 12.50 0,37
20 14.00 13.00 0.38
a0 14 50 13.50 0.39
a1 15.00 14.00 0.39
27 15.50 14.50 0.40
a3 16.00 15.00 0,42
Y] 16.50 15.50 0.43
a5 17.00 16.00 0.44
a6 17.50 16.50 0.45
ar 18.00 1_?:£CI (.48
38 18.50 17.50 0.47
a9 19,00 18.00 0.48
40 18.50 18.50 0.49
41 20,00 18,00 0.50
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ANNEXURE - E

Laboratory Testing Results (SBH-01)
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INDIAN GEOTECHNICAL SERVICES
New Delhi

MODULUS OF ELASTICITY & POISSON'S RATIO OF ROCK
PROJECT ; GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONEMESS" MADHYA

FREADESH

BOREHOLE Mo,

SBH-01

AX|AL STRESE, MPa

E = 54,20 GPa

Sample No. 8

4.0005 a
£ DIAMETRICAL STRAIN

9.004a35

0001 00015

AMIAL STRAIN —

Gong

[Modulus of slasticity and poisson's rafio curve at depth of 5.00 to 4,50m

Afier Test

AXIAL STRESS. NP

Sample Na, 14

ill]

50

a0

il

L E=3312GPa ... - -
p= 0.21

Boefare Test

D .
<00 o

< DLAMETRICAL STRAIN

0,002

0.004 0,008
AXIAL STRAM -

Maodubus of elasticity and poisson's ratio curve at depth of 4 .50 o G.00m

Aler eat




INDIAN GEOTECHNICAL SERVICES
New Delhi

: OF

PROJECT : GEDTECHMICAL INVESTIGATION FOR “PROPOSED STATUE OF ONEMESS" MADHYA
PREADESH

BOREHOLE Mo.  SBH-01

i Sample No, 20
120 -1 =
100 E=T3.69 Ej_"u
p= 042
§ w :
“:I- -
&
A '
2 ]
< a0
m
& }
0081 60006 0 00005 0.001 0.0046 0002 00025 0.003
€—— DIAMETRIGAL STRAIN AXIAL STRAIN —
Modulus of etasticity and poisson’s ratio curve at depth of 7.50 fo 5.00m Afar Tesd
i Sample No. 1
E=127.48 GPa y = =
p= 011
200
2150
-
&
[
E 100 Before Test
:
|
50
o '
I O00S Lil Q.00a5 oopo4q 00015
€ DIAMETRICAL STRAIN ANIAL STRAIN —

Medulus of elasticity and poisson's ratio curve at depth of 7,50 fo 8.00m Aftar TBE.%
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@ INDIAN GEOTECHNICAL SERVICES
—— New Delhi

MODOULUS OF ELASTICITY & POISSON'S RATIO OF ROCK

PROJECT : GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS" MADHYA
PREADESH

BOREHOLE No.  SBH-01

Sample No. 37

100

E = 4468 GPa
L1

on
E=]

Befare Test

AXIAL STRESS, MP2
&

] a . HIT || R ;
<0003 i .20z .08 0,5 ouooe aa Ea12 0.4
A CIAMETRICAL STRAIN AXlal STRAIM —_—i

Modulus of stasliclty and palsson's ratia curve at depdh of 8,00 to 10,.50m After Test

= Sample No. 67
E = 66.03 GPa

AXIAL STRESS, MPa
2

Before Test
0 g
&0
#
. —" —
0.00 [ Q001 .02 0.003
M= MAMETRICAL STRAIN AXLAL STRAIMN —}-
Modulug of elasticity and poisson's ratio curve af depth of 12,00 to 13.50m &fter Test
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INDIAN GEOTECHNICAL SERVICES
B ol New Delhi

MODULUS OF ELASTICITY & POISSON'S RATIO OF ROCK

PROJECT : GEOTECHMNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS" MADHYA
PREADESH

BOREHOLE Mo, SBH-01

Sample No. 71
140 T T -
E=7i24 GFa
= 018 |
12“. . T ..-...IJ--_.-...JI-...--..
108
]
T
]
i)
E 60
(7] Before Test
a Tor T0f O
2 a0
m ]
f L} # H
i —l st
0,005 i) 0,205 0.0 000 E D.oo:2
€ DIAMETRICAL STRAIN AXIAL BTRAIN —_
Modulus of elasticily and poisson's ratic curve at depih of 12,50 1 15.50m After Test
== = le No. B1
256 Sample No. 8
E=11512 GPa
p= 014

208

Eigo i
=
o
w1
=l
[
w108 Before Test
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IS: 13047 (1991}

PROJECT : GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS" MADHYA PREADESH

STRUCTURE: PROPOSED STATUE OF ONENESS

MNommal Stress {MPa)
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Fig-2:- (Mohr-Coulomb) shear stress versus normal stress
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PROJECT : GEOTECHMNICAL INVESTIGATION FOR “PROPOSED STATUE OF ONENESS"™ MADHY A PREADESH

STRUCTURE: PROPOSED STATUE OF DHENESS

El“mlﬂ'nﬂtﬂilﬂ s00.0 - SRR = - P U Ok ......--.E
¢ =141 | I [
Eﬂmhmﬂn 5E|—|—1 EED.U r - E... .-...--...-.E.. S— | S— ..!
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Fig-2:- (Mohr-Coulomb] shear stress versus normal stress
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PROJECT : GEOTECHNICAL INVESTIGATION FOR "PROPOSED STATUE OF ONENESS™ MADHYA PREADESH

ETRUCTURE; PROPOSED STATUE OF DNEMESS

Sﬂmplﬂ- nmﬂs mu.u —— - i
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80.0
Lol (KM 236,50 256,80 37010 ddo ]
Confining Pressure ' |
(MPa) 2.00 | 4.00 | 6.00 S0 _| .
Auial Siress (MPa) 101.16| 127,50 | 158.30 | NSRPTIE: L | i |, 4
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Fig-2:- (Mahr-Coulomb) shear stress veraus normal strass
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Fig-2:- (Mohr-Coulomb) shear stress versus normal strass
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Fig-2:- (Mohr-Coulemb)] shear stress vorsus normal stress
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Fig-2:- (Mohr-Coulomb)} shear stress varsus normal stress
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1.0 INTRODUCTION

Madhya Pradesh's culture and tourism department (Owner) has decided to build a multi-
metal statue of Shankaracharya on Mandhata Parvat hill facing the river Narmada. Tha site
is a river island in the Marmads about 4 km by 2 km in size. It is also a hill that is
surrounded by waters of the Marmada on all sides. Which is located in the district of
Khandwa, Madhya Pradesh.

Oremer have awarded the work to "M/s L & T Construction [Buildings and Factories
group) (Contracior F Qur Chent)™.

The Client has engaged, Ms Indian Geotechnical Services o camyout "Detailed
Gaotechnical and Geophysical Investigation for proposed Statue of Cneness’, Madhya
Pradesh. Geophysical survey includes Mulichannel Analysis of Surface Waves Study
(MASW).

The MASW Is planned to be caried out at proposed site, Based on the requirement, four
no of 20 MASW profiles were planned by the Client Mis Indian Geo-technical Services
(IGS) carfed out MASW, the data acquisition was completed in presence clienl's
represantathve,

The objective of this Investigation is to map overburden thickness, bedrock profile and any
angmaky within in the bedrock

The purpose and objective of the survey was to assass resistivity, velocity and associated
thickness of.

- Cwerburden sail

5 weathered rock

. depth of bedrock

5 identify any possible anomalous Zone in bedrock

The report summarnzes the outcome of seismic study. The MASYY data was of good fo very
good guality at most of the locations. Based on the interpretation three to four layer models
have been established comprising thin layer of overburden sail cover an the lop, fallowed
by weathered, fractured and hard strata as bed rock, The strata are relatively compact
strata followed by bedrock.

1.4 Scope of This Report
This report containg the following information;

Scope of wark
20 MASW survey — 04 Lines
=  Summanry and Concusians
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20 SCOPE OF WORK

Geophysical investigations involving multichannel analysis of surface waves and electrical
resistivity was conducting to establish the subsurface stratification such as overburden soil,
weathered! fractured! jointed and basemant rock mass through subsurface seismic velocity
and its characteristic along the saismic lines for assessment of the rock levelmass
conditions for the construction of proposed statue and slope stabllity multichannel analysis
of surface waves profiles are being conducted at around the repesed proposed location.

Based on the above field studies, varicus aspects such as the nalure and the bedrock
profile were assessed, The reporing includes representative schematic sechions and its
cormresponding interpretations for the geclogical setting of the site. The coordinates of the
multichannel analysis of surface waves profiles are given in the Table 1, Location Plan of
ASW Profiles is shown in figure-1-2.

Table 1: Start and End Coordinates of MASW Profiles. |

MASW
Profile | MASW

No. |"®°H°N| Easting | Morthing | Elev | Easting | Northing | Elev

MASW-1| EAST |618572 193|2460955.756254.314/618565 668 |2460985.490! 253 984
MASW-2| WEST |618533.601|2480952.138255.175618536. 164 [2460086.4561 254,550
MASW-3| NORTH |618535.556|2460985.706254.2 1016 18569.478|2460082.110|254.214
MASW-4| SOLUTH |618530, 245 | 24809680,37 1255132 618564584 | 2480957 .'ETE?EEJ’I 761

Start Coordinates (m) End Coordinates (m)
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Figure-1: Plan showing location of MASW profiles
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Figure-2: Plan showing MASW profiles on Google map
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3.0 GEOLOGICAL SET UP OF THE AREA

The proposed Site is @ rver island in the Narmada about 4 km by 2 km In size. Il is also a
hill that is surrcunded by waters of the Narmada on all sides.

Prasent study, area is located on igneocus formafion (basalts) in gensral, having less
porosity. This layer is underlined The peninsular shield of India was considersd o be
seismically stable intra-plate region, far away from the Himalayan plate boundary (Khan,
2008). However, several isolated areas of the Peninsula are known o have experienced
low 1o micderate level of seismicity in the recent past and the Central India Tectonic Zone
(CITZ) iz one of them. Cne of the largest earthguakes in the study area was the Satpura
earthquake of 14th March 1938, with magnitude (Ms) 6.3, which occumed near Khandwa
within the CITZ. The CITZ is a conapicuous feature in India and at present is under the
compressional forces of the Himalayan orogeny (Kaila, 1088).1t is a zone of fractures
belonging to early Precambrian, Cretaceous and post Deccan trep period (Kaila at al.,
1989). This zone i= dissected by several E-WWENE-WSW trending faults. The Son
Marmada South fault {(MSF) = cne of them and iz considered to be saismically active {Fig, 1)
by the granitic basement, which also has low porosity the study area is situated major
approximately at latitude 22.25° N and 76.15° E it is ~1.5 km away to the reservoirs of
India in 5-E direction which is located approximately at latitude 22° 17 N and longitude 76"
28" E, and lving at a distance of~40 km from the Son-Narmada south fault in the CITZ
Since geclogical faults and formations play & major rale in triggering the ssismic activity.

| Table 2 : Geological successions of Khandwa District |

AGE FORMATION LITHOLOGY
Plelstocene to Hecent - Loterite fBlock CotlonSoils
Cretaceous to Eocene Deccan Trap Basaltic Flows with intertrappeans

- - Un-conformity = P
Uppor-Precambrian To Cruartzite, Sand stone

Vindhyan Super Group
lower Paleozoic shale & Conglomerate
e e Un-conformity - -
U p bri Bii G Dolamite, Chert breccia,
BT R R R Cuartzite & Conglomerate.
e = = UI'I-EDI'IfDl‘I'I‘I“F - - -
Lower-Precambrian Archean Granite/Granite Gneisses

Referance : DISTRICT SURVEY REFCORT OF KHANDWA DISTRICT AS PER NOTIFICATION
MO, 50, 141(E) NEW BELHI, THE 15TH JANLRARY, 2018 OF MINIGTRY OF EMVIROMMENT,
FOREST AMD CLIMATE CHAMGE
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Figure 3. Detalled geological map of the study area

Showing major seismatectanic and geological features along with the epicenters of
recorded seismic events in the area of Indira Sagar reservair site, which is very close
o our stady area Madhya Pradesh (G31, 2000). Seismic events (stars) within the
radiug of S0km from the dam site are shown in the black circle

T Alvssml AR TS HInND

Relerence : Deciphenng the s=iumiclby peitern from MEDQ siudy atrckrs Sagar resereaie ares, ey s Prscdeik, Indls by
& Ohaninjegn Nakks®, Sachin Khupat and C.E. Awagthi
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4.0 METHODOLOGY OF MULTICHANMEL AMNALYSIS OF SURFACE WAVES
(MASW) SURVEY

Study of Shear Wave Velocity profile and (Vs30) shall be carried out through Multi-Channel
Analysis of Surface Waves [MASVW) technigue by using at least 24 channel digital
engineering seismograph with 4.5 Hz geophones, mcleding deta acquisition, data
pracessing and interpretation for assessment of dynamic elastic properties of rock mass
and earthquake design parameter at various locations.

4.1 Easic Principle of (MASW)] Survey

Multichannel Analysis of Surface Waves (MASW) i a non-destructive surface wave
technique based fundamentally on the dispersion of Rayleigh wave, analysis of which helps
in datermination of the vertical distribution of the S-wave velocity underground The S-wave
velocity is & function of the elastic properties of the subsurface medium and is directly
refated fo the hardness and stiffness of the materials. The Rayleigh Wave dispersion
characteristic is illustrated in Figure ¥, Dispersion is the process by which, the machanical
properties of the subswrface layers with different frequenciesiwavelength have differant
phase velocity, In a vertically homogeneous medium, as the machanical propery remains
unchanged, the wavalengths vary with depth while the phase velocilty remains constant.
Wheraas, in case of vertical haterogeneity, the wavelength varies depth-wise and the
phase welocity |s different for each subsurface stratum that has specific mechanical
characteristics,

Sovites: N Ay = A e B Py by
MaT M AN e R ANEAYAYA
s R
Watarial &
St salgsal B
W
".I'. o o
: n A A
1

Figure-%: Dispersion of Rayleigh wave depicting relationship between phase velocity
(V] & wavelength (A} for (a) vertically homogeneous medium, and (b} vertically
heterogeneous medium,

The MASW study procedure includes data acquisttion as well as processing to evaluate
Rayleigh wave dispersion characteristics and finally inversion of the dispersion curve to
determing 1-00 & 2-0 distribution of S-wave velocity up to 30m depth.

The fisld lavout for data acquisiion comprises a mechanical souwce (hammer) for
generating the seismic wave, A finear array of 24 receivers (4.5 Hz vertical geophones) is
deployed in 8 horizontal 48m and 86m ground spread and connected to a multichanne!
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seismograph recorder. In data acguisition the two parameiers of imporfance are the source
offsel and the receiver spacing: The source offset is aet according to the depth of probing,
while receiver spacing is decided onthe basiz of desired resolution,

The data processing involves transformation of raw data fram tima 1o frequency domain by
Fourier analysis. The frequency spectrum consists of body waves, fundamental mode &
higher modes of Rayieigh wave and reflected/ecattered waves, The "energy accumulaton
pattern recognition technique” is amployed to extract the fundamantal mode Rayleigh wave
for generating the dispersion curve which represents relationship batween Rayleigh wave,
phase velocity and frequency.

Finally, tha axtracted disparslon curve |8 used as a reference t0 back calculate the S-wave
velocily varations with depth through inversion process. The procedure is an iterstive
process Involving matching of theoretically developed dispersion curve of specific
subsurfaca layer modal with the field dispersion curve wherein & prien information about
the site is usad.

4.3 Generation of 1-0 and 2-D 5-Wave Velocity Images

Ag per the desired application, the results of MASW study are presentad either in the farm
of 1-D or 2-D image for visualizing the detailed status of the subsurface and evaluating the
site characteristics. The procedure for generating 2-0 S-wave velociy image Imdolvas
collection of data in a rollkalong manner with fixed source-receiver configuration.
Procassing & inversion is being done in an automated manner, Basically, the 2-D image
includes 1-D observations combined through roll along survey process and |5 portrayed in
Figure 8.

Fetaided Warelars Chprir iy U

fies _-""‘—n..l.._:l_ %
P}“-"i'"-'rhlii':i"".' = :E
| ®

e imeweri % U ssel

TR

2<0 MASW Feclon 10 WASY Seation

Deweh (rm
T |

Figure-5: Depiction of procedure foar generating 1-D and 2-D MASW Profile

Because of the merits of MASW technique, its applicetion and advantages, it = gaining
popularity as an efficient complimentary aid in reliably defining the subsurface condition.
However, in case of stesp lopography and 2oft ground condition, its application becomes
limited. A5 in the casa of ather geophysical technigues, a prior information s helpful in
impraving MASW interpretation,
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Analysis of MASW Survey

MASW data wase of fair quality. Analysis of tha MASW data was carried out by Saek=limager
SW o software. Sesmic sections thus oblained were interpreted In terms of geatogical cross
sections along each seismic line.

Bazed on MASW survey number of subsurface layers will be infermed

The seiamic site characterization for calculating seismic hazard is usually carred out based

on the near-surface shear wave velocity values. The average shear wave velocity for the
depth d of scil is referred to as Vs™. The average shear wave velocity up to a depth of H

(V7 s computed as; Vo = Ea/BE (1
Where, £ diis the cumulative depth in meter. For 30-m depth, average shear wave velocity
10
is calculated from: Ll e {2)
I:1=r. v
Where d; and v; denote the thickness {in meters) and shear wave vedocity in mfs {at a shear
strain level of 10256 or less) of the ™ formation or layer, respectively, in a total of N layers,

axisting in the top 30 m. Calculated average shear wave velocity (V, ") at different locations
aleng the proposed alignment are represented on the middle of MASN spread
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50 [INTERPRETATION OF MULTICHANMEL ANALYSIS OF SURFACE WAVES
(MASW) SURVEY

5.1 Interpretation of MASW Results

20 MASW data was acquired at four localions with profile length varies from 46m to 8m at
differant locations within the monastery and outside also refer [ocation map at fig-1. The
data obtained are in SEGZ format of good to very good quality. Analysis of the MASW data
was carried out through Surface Wave analysis, then by Wave egoation and finally in
Geoplot for graphical rapresentation of analyzed data.

Data analysis starts with input seismic field files usually in SEG-2 format, The antire sleps
can be divided into pre- and main- process steps as lustrated by a generalizad flowchart in

figure-G.
/ : Tmales INPUT

Internnl Format
[P5 Format)

— Pre Process

Source/Receiver (SR Satup

J\

Dispermsion image
Generation

Dispersion Curva [MO) |

Extractian [ Main Process

livwefsian

—

1-D Velocity [Vs) 2-D UII-H‘“.T’['-'I]-
/ i / / / QUTPUT

Figure-6: MASW process flow chart

5.2  Pre-Process Step

This slep thal |5 reguired depending on the specific analysis software is being used, and
alga on the acquisition parameters baing taken during data acquisition
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. Internal Format: The input data set in SEG-2 is converted into a proprietary software
gdesignated format as the very first step of the processing. This may take place
internally with the software or requires @ separate preparation of the converied data
get.

" Source/Receiver (SR) Setup: All field files (records) have o possess with correct
information about acquisition geometry such as surface coordinates of source and
receivers. Although this information is encoded by acquisition software during data
acquisition in the feld, however, it is usually re-encoded through a data processing
siep provided in the analysis software

5.3 Main-Process Step

Cnce the input seismic data is set with proper field geometry information then data is ready

for theorefical analysis. Main processing steps of surface waves are being taken up with

following analysis steps.

# Dispersion Analysis : Using 2-D wave field fransformation method ie. phase-shifi
method, tau-pi transformation, f-k, eic for Generation of Dizpersion Images from field
record. F-k filkering is being used for eliminating the aliasing surface-wave energy and
maintaing the low frequency information of the reflected waves, and attencating the
residual weak energy of ground roll. The main application for F-k filtering & (o eliminate
coherent noise in seismic data as exemplified.

« Dispersion Analysis: From disparsion image the next step Is  Extraction
of Dispersion Curve from each of the dispersion image generated in the previous step.
This curve is called a8 "Theoretical measured curve.” (MO}, In multichannel approsch
does not attempt to calculate individual phase velocity first, but constructs an image
space where dispersion trends are identified from the pattern of energy acoumulation in
this space. Then, necessary dispersion curves are extracied by following the image
trends.

= Inwersion of Dispersion Curve: By inverling the dispersion curves obtained through 2D
MASW data, a 1-D shear-wava velocity (Vs) madel (La. Ve variation with depth) whosa
thearetical dispersion curve (MO) best matches the measured MO curve.

+» Geaneration of 2D velocity modal: The final output is a 1-0 velocity (Vs) profile for each
field record. If input data set contained field recordds) obtained by using a staticnary
receiver array, then there will be only one 1-D Vs peofile obtained as output. On the
other hand, for multiple field records obtained at successively different
locations along a survey line were usad as an inpul data sel, then mulliple 1-0 velacity
(We) profiles are generated at the end. In the presant study, 2-0 interpalation methoad
used to generate a 2-0 velocity (Vs) cross section as output

5.3 Interpretation

Based on 20 MASW study, three lavers subsurface model with variation in Shear wave

velocity (Vs) has been infemred both verically and laterally.: The range of inferred shear

wave velocity indicating at MASW-1, MASW-Z, MASW-3 and MASW-4 locations varies

from Z280mfzec to 386mizec inferrad as Thin laver of unconzofidated =oil followed by highly

to completely weathered basalt az top layer; thicknezs varies frem 1.7m o 5.4m from

surface. Followed by relatively compact strata comprise of weathaered [ fracturad basalt

inferred with shear wave velocilty of the order of 388mJ/sec lo 570misec and thickness

varigs from 3.9m te 13.0m. This is overdain by shghtly weathered and jointed basalt
INDIAN GEOTECHNICAL SERVICES SHEET 11 OF 20
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Interprated with velocity of the order of S00misec o B14misec. depth of this layer extend up
to 32.2m. For detall interpretation refer Table -4.

From 20 Shear wave velocity and depth model, V8™, as the average seismic shaar-wave
velocity from the surface fo a depth of 30 meters has been calculated (refer Table-5Y,
Harmonic everage velue of Vs™ is calculated at MASW -1 is 4B4mfssc, MASW -2 is
4e2misec, MASW-3 is 484misec and at MASW- 5 JBBmisec respecively. Based an the
Ws* values, site can be classified as Class C,

This parameter can be used lo charactenze local site response for a wide range of
applications ranging from simplified earthquake resistant design procedures in
building codes to regional and global seismic hazard mapplng. Correlations with othar
local site characteristics Vs™ have proven to be a robust parameter for characterizing local
site response for many applications.

ve™ iz used in the NEHRP {Mational Earmhquake Hazards Reduction Program) site
classification standard and the 1957 Uniform Bullding Code 1o separate sites into classes
for earthquake engingarnng design. Tha 2000 Infemational Buikding Code {1BC) permitz a
similar approach for site classification, the average shear wave velocity up to 30m depth,
MEHRP zile clagses in terms of W30 are az follows:

| Table 3: subsurface description with respect to Shear Wave velocity (v."") |

Site class E:::rrigltiand subsurface Vvs™ in misec
Class A | Hard bed rock >1500
|Class B | Rock 760 to £ 1500
j Clazgs C Wery dansa soil & soft rock 360 to =760
l — g:g:a?}r Hard soil (sand, clay, and | ,o0 - o qen
| Class E Soft soil = 180 Require samﬁ rEsROnse,

The interpretation of the MASW processed data is presented in the form of Shear YWave
Valoclty (Ve) section along each Bne. Figure-7 1o 10 is showing the seismic sections along
the MASW lines and the corresponding interpretation are given in Table-4. Shear Wave
valooity, laver thickness and Vellanalysis from MASW study is presented in Table 5,
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6.0 LIMITATIONS OF SEISMIC REFRACTION METHOD

I. In the selsmic sections various refracting layers are dentified based on the change in
zaismic velocly of the strata. Surface relief should be properly surveyved al each
source and receiver location and should be properly fed at the data processing stage
for correct interpretation. The errcrs in surface relief used at the processing stage will
cauze multifold error in the subsurface positiondepth. This is particulary important
while surveving in a hilly terrain. 5.Ometer geophone spacing used in data collection, it
iz very likely that layers lesser than 2m thickness might not be identified.

ii. Incase of hidden zone or blind zone the depth of the subsurface interfaces would aithar
be overestimated or underestimated. In such cases depih of subsurface ntarfaces
would ba corroborated with barehole data.

iii. The ermors in subsurface rebef at source and recewer locations might restrict the
accuracy of the depths to various horizons within 10%, but with digital data recording
and computerizes data processing combined with errors in surface relief within 0.1
meter would pegged down the accuracy within 5%,

iv. & commoaon limifation of refraction method iz the lack of sufficient contrast in velocity,
high backgrourd noize level, and it requires continuous velocity increase in depth.
Hidden layer, velocity inversion, anisotropy and low velocity contrast couplad with high
background noise almosl always give rse fo ambiguous layer assgnmeants and can
lead to misinterpretation. The rafraction mathod is most suitabla when layer velocibes
increase with depth by a facter of approximataly 1.5 batweaan each layer. & lower limit of
1.2 could probably be tolerated in relatively noise free data.

7.0 SUMMARY AND CONCLUSIONS:

|, Geologleally, the study area is broadly covered with a igneous formation (basalts). This
layer s underlined the Peninsular shield of india souwendad by Dacan traps and
Vindyan supergroup. At project site in the Marmada river, all the rocks belong fo
Cretacecus to Eocene age are represented by basaltic Flows with intertrappeans.
Regionally, & major fault Son of Namada Sauth faull (NSF) is a ENE-WSW treanding
fault, and is locatd to wards S-E direction from the study area .The NSF is consider fo
ke seismically active, Geolagizally, the strata comprises of homogeneous basall with
interafrappean flows prone fo variable degres of  weathering and undergone
fracturaficn due to sevear iectonic activity in past

ii. Whereas, Shear wave velocty at MASW-1, MASW-Z, MASW-3 and MASW-4 |ocations
vares from 280mfzec to 386msec inferred as Thin layer of unconsolidated seil followed
by highly to completely weathered basalt as top layer, thickness varies from 1.7m fo
24dm from surface. Followed by relatively compact strata comprise of highly fo
completely weathered basalt inferred with shear wave velocity of the crder of 386misec
to 570mvsec and thickness waries from 3.9m o 13.0m. This = overain by slightly
weathered and joinfed basall interpreted with velocity of the order of 500mfzec fo
E14misec. depth of this layer extand up to 32 2m

li. Basedon MASW study, Harmeonic average value af Vs30 15 calculated at MASW -1 13
4B84misec, MASW -2 iz 462misec, MASW-3 is 484misec and at MASW-A |z 388misec
respeciively. Based on the Vs30 values, sife can be classified as Class C.
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v, Interpréted Seismic data may be correlated with borehole data and laboratory test
results, The scope of refinemant In interpratation remains open after corralation with
gaological and other subsurface information.

W, Itis therefore recommended that MASW study results and dinect drilling Infonmation are
fo be used o interpred the lithology, nature of rock mass conditions with strength for

design and evaluation of design paramebers.

us
CHIEF GEQ-PHYSICSIST [ TEAM LEADER
(1G5 GEOPHYSICAL DIVISION)

For INDIAN GEOTECHNICAL SERVICES

BITIRE

AJAY KUMAR GARG
seotechnical Consultant f Pariner
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“Detalled Geotechnical and Geophysical Investigation for proposed Statue of Oneness”, Madhya Pradesh.
Geophysical survey Includes Multichannel Analysis of Surface Waves Study (MASW].

Type of Geophysical Survey. Multichannel Analysis of Surface Waves Study (MASW)

No of MASW Profiles ; 04

North South
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REPORT ON
EARTH RESISTIVITY TEST

PROPOSED STATUE OF ONENESS
STATE OF MADHYA PRADESH

1.0 INTRODUCTION

Madhya Pradesh’s culture and tourism deparment (Chwner) has decided to build a
mult-metal statue of Shankaracharya on Mandhata Parvat hill facing the river Narmada.
The site is a river island in the Namada about 4 km by 2 km in size. |t s also & hill that
is surrounded by waters of the Narmada on all sides. Which is located in the district of
Khandwa, Madhya Fradesh

Ownar have awarded the work to “Mis L & T Construction (Buildings and Factories
group) (Contractor / Our Cliant})'™.

The Clent has engaged, M's Indian Geotechnical Sendces to carmyout "Detailed
Geotechnical and Geophysical Imvestigation for proposed Statue of Oneness”, Madhya
Pradesh. Geophysical sunvey includes Earth Resistivity Test

The ERT ig planned to be camied out st proposed site. Based on the requiremant, tast
at 02 locations were planned by the Chent. M/ Indian Geo-technical Services (IG5)
camed ocut Earh Hesistvity Tesis, the daiz acguisition was completed in presanca
client's representative.

The aim of the resistivity sunvay was to abtain quantitative knowledge of the Resistivity
of subsurface strata for designing suitable Earthing system.

LET Construction
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2.0 LOCATION

The Resistivity survey was conducted at 2 ERT locations at ERT-1 and 2, are as shown
in the map given in figure-1. ERT 1 & 2 conducted at locations having thin soil cover on
top followed by highly fractured! wreathed porphyritic baselt are subsurface resulting in
relatively low resistivity values.

Table 1: Locations of ERT |

—_

~ ERT No, Easting Northing
ERT-1 61855104 | 2460990.26
ERT-2 |  B1B562.54 2460973.14

Dmbareshiwer Inland

Figure 1: Test Locations

INDIAN GEOTECHNICAL SERVICES SHEET 3 0OF &

G801, GROUND FLOOR, SHIVALIK, MALVIYA NAGAR NEW OELHI
Tenl : 017 1A BT T 0o

Page 237 of 242



AN |80 e 2008 CERTIFIED COMPANY

Earth Resistivity Test Report for ° Proposed Statua of
Oneneas” Madhya Pradesh

REPORT: IGE2082- 23 LETISOOERT

3.0 ELECTRICAL EARTH RESISTIVITY SURVEY
3.1 Basic Principle of Resistivity Survey

In efectrical resistivity methoad, a known amount of current (1) is sent into ground through
g pair of electrodes (called currant electrodes) and the potential (V) developed because
of the resistance offered by subsurface due to passage of this current is measured
across another pair of electrodes (called potential electrodes) planted inta the ground.
The ratia between the potential measurad and the corresponding current sant into the
ground yields resistance "R” of the ground to a depth depending upon spacing between
two current electrodes. Through the multiplication of this value "R" by a geometric factor
*K" a parameter called apparent rasistivity “p, “ 15 computed. Bath the parameters of
apparant resistivity “p,” and resistance R contain the information on the geo-eleciric
characteristics of the subsurface. The corwventional resistivity measurement requires
four electrode arrangemant, two of them for sending current into the ground and other
two for measuning the resulting potential. In practice, there exist several configurations,
bus most commonly used are Wenmer and Schlumberger configurations, For this
investigation, Wenner's configuration was used.
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In Wenner's configuration all four electrodes are kept in & line symmetrically over a
center point "0, current is sent throwgh outer electrodes (G171 and C2) which ara kept in
a line symmetrically over a point '0° and Potential is measured acrass inner elecirodes
(V1 and W2} which are also kept symmetrically on the same ling. It is the simplest and
the most symmetrical arangemant. If is designed to measura the potential differance
(&) bebween potential elecirodes W1 & V2 while the current | is sent between two
curreni electrodes C1 & 2, For this amangement, spacing between adjacent
electrodes designated as "a”, the formula for calculating spparent resistivity for a
Wenner's measurement is p, = 2pal. For deeper penetration the electrode spacing 'a'
ig increased to meet desired depth of investigation keeping the <enier of the
arrangement 'o" fixed,

3.2 Vertical Electrical Sounding

Resistivity sounding is process by which the deplh invesbgation s made. In this
mathod, the center of configuration is kept fixed and the measurements ara made by
successively increasing the slectrode spacing. The apparent resistivity values are
obisined with increasing values of electrode separations, which are used lo estmate
the thickness and resistivities of subsurface formations. In Wanner configuration for
increasing the depth of investigation the elecirade spacing 'a’ is ncreased I::-y' maving all
the four electrodes  Apparent resistivity for each electrode separation is calculated by
multiplying the resistance "R" and configuration facter 'K, (=2pa)

The resistivity measurements are normally made by injecting current Irto the ground
through two current electrodes (C1 and G2 in Figure 2), and measuring tha resulting
voltage difference at two potential electrodes (V1 and V2), From the current (I} and
voltage (W) values, an apparent resistivity (pa) value is calculated,

pa =KV
Where k is the geometric factor which depends on the arrangement of the four
elactrodes. The common arrays used in resistivity surveys together with their geometric
faciors,
Fesistivity meters normally give a resistance value, K = Wi, so in practice the apparent
resisiivity value is calculated by

Na = h R
IHDIAN GEOTECHHMICAL SERVICES SHEET 4 OF 8
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Figure 2: lllustration of a Typical Wenner's Electrode Arrangemeant

The calculated resistivity value |5 not the true resistivity of the subsurface, but an
“apparent” value, which is the resistivity of a homogeneous ground, which will give the
same rasistance value for the same elactrede arrangement. The relationship batween
the “apparant’ resistivity and the “true” resistivity is a complax relationship.

Reslstivity values have a much larger range compared o ofher physical quantities
mapped by other geophysical methods, The resistivity of rocks and soils in & survey
area can vary by several orders of magnitude.

In comparison, density values used by gravity surveys usually change by less than a
factor of 2, and seismic velocities usually do not change by more than a factor of 10.
This makes the resistivity and other electrical or electromagnetic based methods very
versatile geophysical techniques.

3.3  Field Methodology and Test Values

WDA-1 resistivity meter was used for data collection, which is connactad to four
elactrodes. This is light weight and automatic processor based unit. The equipment is
capable of running seff-potential checks and cancellation. In addition to that this unit
shows real tima VES curva to check the accuracy and consistency of recorded data in
the filed.

In the field, apparent resistivity values were plotted on log-log paper allowing the field
geophysicist o azsess the quality of data being collected and o decide maximum
electrode spacing o investigate up to desired depih.

Raw field data is given in Table-2 and Table-4 along with their apparent resistivity
curves shown below,
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This location was surveyed by using Wenner array having electrods spacing varying
from 1.0m to 10.0m due to limited space availzble. Based on the measured resistivity
data it 5 observed that resistivity of the subsurface strata increaszes and then
decreazes, Such low resistivity values in rock formation may be due to highly fractured
and saturated nature of rock foermations. Maximum measured apparent resistivity is of
the crder of 47. 239249 ((-m) comesponding top layer. The measured apoarent resistivity
iz given in table 3 and the cormesponding resistivity curve is shown in the graph shown
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below,
| Table 2: Field Data of ERT-1 |
&l. Mo, Elec. Spacing "a" (m) g {£3-m)

1 1 2210
2 2 38.91
3 3 47,24

4 4 3457
B B 159.49
B L] 20,04
7 8 17.85
g 10 45,26

ERT-01 at E:612851.04 N:2480990,28
000 — : :

g

E

g

=

z

3

&

g

&

o] & Ebrctode Spacing “a” (m) .

Figure 3: Apparent Resistivity versus Electrode Spacing Graph (ERT-1)
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3.3.2 ERT-Z

This location was surveyed by using Wenner array having electrede spacing varying
froen 1.0m 1o 10.0m due 1o Imited space available. Based on the measured resistivity
data it iz obzerved that resistivity of the subsurface strata increases with respect to
depth. Such low resistivity values in rock formation may be due to highly fractured and
saturated nature of rock formations. Maximum measured apparant resistivity Is of the
order of 8403856 ({1-m) cn the top. The measured apparent resistivity is given in table
4 and the comesponding resistivity curve is shown in the graph shown below,

| Table 3: Fleld Data of ERT-2
S1. No. J Elec. Spacing "a" (m) p (Q-m)
1 1 20.80
2 2 28,47
3 3 50.26
4 4 82.10
5 5 81.40
g & 85,62
7 B 04,04
8 10 84,86
ERT-02 at E; G18562.54 N:24G0573, 14
1000 = : = - =

Apparent Resistivity [Ohm-m}

Electade Spacing 'a’ (m}

i

Figure 4; Apparent Resistivity versus Electrode Spacing Graph (ERT-2)
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4.0 RESULTS & CONCLUSIONS

Geophysicel investigations wsing resistivity sounding method has provided detait
information about the resistivity distribution of the subsurface strata. Based on the
apparent resistivity data observed that the resistivity of subsuface generally increases
with depth. As the eleclrode spacing increases comesponding measured apparent
resistivity values either generally increases with depih or remains almost stationary.
Measured resistivity values corresponding to each ERT are showmn below:

L&T Construction

INDIAN GEOTECNHICAL SERVICES
@ Bulldings & Faciorlas

| Table 4: Summary of Resistivity Values |

Resistivity in Ohm-m (p,

Approximate Depth (m) ERT-1 y :FEIHT-E

1 2210 20.90

. 38.91 38 47

3 47.24 50.26

4 34.57 82.10

B 19449 g51.40

& 28.04 85 62

8 17.85 894 D4

10 22.10 8486

Such low resistivify velues in rock formation may be due to highly fractured and
safurafed nafure of ek mass.

s1. ~ Measured App. Resistivity (Ohm=-m)
No. Lacation Name Kirimurn Blaximum
1 ERT-1 17.85 47.24
X ERT-Z 20,90 o, 04
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; 1_.;- II;..] ] £ i3 5 ‘.-.:."
2 } CASE No R s bl 1
o= ol -fu'- - ! :
P L S R
|_ —— T Al
F =78
| | | DATEQFTHE \ OROER
ORDE e
i Wit Petition No:Gs7/203d -
| 27.0L2004

PR Shei [, Tripachi, Advocate forthe petitioner.
; Ghei Samdarshi Tiwar, Governsent Adwgcate for the
responosntsvEte,
Heard cnum,l or the parbies.
The 1-5:5.L:=ﬂ raised ixi this PIL is regarding encroachment on
the- Gmc.f'mr&m lamel. As 1t is indeed public property; we divent
that the ::u]le-_mr wo-carry out demareation of land, if nevessary,

and to imiDate appropriate agtion in respect o all the

enctoachments and unauthorised necupations on the G:}wmmen‘t
tand in guestian, The Collector shall take steps us per law against |,

all the unauthorised occupants and after due inguiry direct the
copperned officiels to remove the unauthorised structures and

mdudm;g m proseed agamst the oceupants for recgvery of
compengation. for unauLnurmed usn.-: :md oecupation of the land
dunrmrhe refevant peviod. ik
' The ::cmnwa] m_;ma-..t!;nmnd strur:i;l,:;t;, hl:l'l.-m'-ar be ,glpug BT
not: Jater than 30.4.2014, by mllmﬂug {me process -and ‘giving
_ﬂpanmtjrmallcnﬁmnai e e
Compliancs rapact inthis bekalf bc Suhm‘itt&d @ ﬂ:{ﬁ cm:r-t _'
within the same p:—.nm:'l_ 1f the Collector fails to submit _&ntlnu

Taken Reéport within arju: specified time, matter-be :mtrﬁai on’.

Board on 2™ of May, 2014, under uapﬁﬂn “Directon”, &
Subject to abave, the pettion stands disposed of. |

!,.-" .--""- .fﬁr&r—:&; .._.':'-" | .:_

ULM I{hamhlkﬂr} ishn Kumar Lahoti)

_ Chief Justice . Judge :

HS : :
———
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| Abstract: Omkareshwor Hydraleciric Projeci iy conriracied oorass e siver Normaoda e the dowsestroar af
drenroes Naraada Segor sncltipurpese provect in e stote of Madfvr Pradesh (ivaliad Ta s stwdy seirnic hizard
faey Bronr extimated af Omkaresivear Dam site. Effects of all the find, whick vttt grraafice earihguate sgran fo o
meve thn 3.5 Moaprinade aud deose within o radius |:.l__|"_'il':'-|':I Kur Fr.lrﬁ e n:ﬂf.n: r.||'-H|'r:' {.-rrmn,r: Fr:ﬁl.'rg. ﬂwm have
Eml CONRIRETE mﬁ'_% Rilstowy of cardhiqiakes fidicaled ihat & il 53 carthquukes, of mogritnde 3.5 or move have
“heen neciored in Lt [72 pears. The macimmn regpriinde reporied within the reglon of constderation is tS.J in
ai P38 i Suipera renge.  The probabilistic Setvnic Hazard analysis hax beer ssed. Probabilisic R
presaved in the form of peak grownd poceleration and seisore hezand eirves.,
Keywords: Seinmic Hazard, Peak ground accelevation, Ground motion, Omiareshsar Dam, PSHA

L lntroduction

Large food grain requirements and shortage of elsctricn] encrgy, forced India to go for differens ool purpose
schiemes for water reservoirs so that sufficicnt water may be available for lrrigation purpose snd sumplus waier
may be used for clectrical energy generation. A e nomber of major dams (multipurpose) were constructed in
the past also constructing pew doms, Al that time, consideration for scismic activity was not that sensitive for
designing and construction of these dams In the present stdy the Omkoreshwar Multiparpose  Project
{11"5‘1'Iﬂ M, e 45E) popularly known s Onskareshwar Dam, sife is considered for analysis. This dam is
sitmicd in the state of Madhya Pradesh {India’ was constrected recently, completed elesiric pensttion component
in year 2007, irrigation compopent i3 W be constructad in futare, Ocourrence of variows carthguakes in recent past
i thiz intra-plate region of peniisalar India hie clearly warned nbout the salety aspects of strsctures in the region.
Ormkareshwar Dam has bean recently Constructed across the River Marmada, near Cinkareshwar Town which 45
fameous for one of the famous Dwadash Feotirlinga temple calied Cmkareshwar temple. Omkareshwar Dam site
is wituabed in Centrol Indion Tectonic Zone and come under sciamic zone 11 (BIS-1893-2002, Part [7. 1t is
surrgundesd by number of faulis, Son Nanmada Sowth Faull, Barwani-Sukia Faul, Son Marmuads Fault, Govilparh
Fault, Tapti North Faull, Purma Faull, Eaddam Foull, Son Narmadn Morth Fauli ore some of therm amd mainy
unramc faals. Ginkarcsloaar Dain s siuaked within ibe range of fimous (938 Salpura (opicenier, 2113,
75,75"E) Earthquake of Magnitwde 6.2. The Dam site is focated in Peninealar India (PL), which bas expericnced
the devastating Koyna (I967, Mw = 6.3), Kilan {1993, Mw = 6.1), Fabalpar (1997, Dw=6.0} and Bhaj (2001,
Mw=TT) r-ﬂl‘ﬂlquﬂiuﬁ. The hazard in this port of India is considerad 10 be less severe than in the Himalavan plose
bistilary region, However, intra-plate carthouakes are rarer than plate boundary events bist usually tend to be
mara hanmiul.

It 15 well estublished fact that ast histonical cata playe very important role for oy selemic hazard stady. Age of
carth is approximately 800 billion years. Seismic activities were there sinee very long period. As compared o
this the available data for setsmse activily &= very small, Still corthquake engineers are trying 1o estimate the
seigmie hweard with these small number of recorded ground moticn dats. Grouml mation introduces uncerainies
inte the nobare of future and the dynamic forces Lo be considered in the design of dmm structures: The response
of any ivil engineering sirsctore depends primarily on the focal ground motion at the foundation level. Accurate
knoviedge of sueh motion, dae to all poseib.e sonrcee i the influgnce ae is the most spupht indormation in
engineering practice. The existing Incdian code 15-1893 does not provide quantified seismic bozard, bt lumps
lorge parts of the ndin into wnstructured regions of equal bazard of deubcfal accuracy. There are edber reasans
also as to why probalsiliztic seismic kasand aalysis (PSHA) should be adogpted in India, The uncertain seismic
scenario an be tailored to match the expected life of the structure. This way a narmal building with a shorwer life
pericd of about 100 years may be desigwed for 2 shorter return period spectrum, wheress  dam soucturs widch
has a Jonger social life could be designed for a fooger retum period scenario. In this work probabilistc scismic
hazard  hns been estimated for DmEnreshwar - dam.
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Orikareshwar dom is 949 meter bong and 54 meter high (above despest undatian level) consrede gravily daim
pieross the river Marmado. A ceniral Ogee rype spillway 370 pa long with crest level 1796 m. las beea provided
ur pasa the probable maxinnm food of E22315 comecs by 23 nombers of rudial gates of size 200X 18 mo A
surfnce power houwsa (202 . X 23 m X 51 ) is consirucied wilthin the body of Dum o the right bank of
Murmngda congisting of & uniis of 65 MW capacity with conventional Francis type turbines,

I---’—“3 | L i

[ P

|
|I X

¢y 1. | 3 o
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MAKNBALIM NON OVERFLOW SEGTION

Figure 1: Crods Seetions of Omikareshwar Dam from DPR

I, Selsmicity of the Reghon
Cansudersd dam 1.e, Omkareshwar Project {2714 30°N, TS ) is sineated in Son Narmada Lineament Zone,
which ks ENE-WEW uending Linsament heloaga to Cendral Tndian tectonic zone{ CTTZ) extends roaghly betwean
0PN 24N futitude ond 777E -53E longitwdes (Consists of $on Nanmada North Faull, Son Narmada South Faull,
Grorviligarh Fault, Tapdi Morth Fanlt, Barwani Sukiz Fault, Puma Fault, Kaddam Fault ete. and nomber of Unamed
Foults.) which is @ part of Peninsutar Indda. The major prosnigent pifis ace the Marmada Soa Lineament and the
Tapti Lincament together called SONATA (Son-Narmada-Tapd Lineament) zone szparating the northerm aml the
gaiithern blacks of the shield.
The most significant eprthquakes his been Smpura-valley corthquake of 14 March, 1938, which had o magnilude
of 6.2, This earthquake wag located in Madbya Prodesh’s Barwani District ( 213", 75.75°E) ond was felt at
many of Madhya Blarat aid Fabalpur Earthcuake of magnitude 6.0 on 22 may 1997 {2307 80.027E), bath
were o decp-scaled evenls.
According 1o Jain etal (1995 CRUMBSONATA) the westem pant of Son Narmada Tapu lieeament {SONATA)
2o, glarking from Sural fo east of Jabalpur, 5 covered mostly by Decean basalt krva. The thickness of the lava
pike varies in different parts. A huge thickness of 1450 m of basalts 15 preserved in the Weslem Ghuds and in
Satpura area while the Deccan basalis are very thin along the castern margin of te main exposare, In Amarkantak
{Origin o Marmada River), lnva pile i about 150 m. thick, A series of N-8 troverses were tnken using degp seismic
sounding (D55 scrosa e lincament zonc (o study the nature of Decean voleanics, disposition patbem of the
Mows i the variows physiographic segments, their corelation i€ any, it shows that MNear Tabalpar, Narmaca river
the Lanscta- Deeccan basalt is exposed at clevation of 410 m, msl whils scuth wards lowest exposed Now ocours
below 385 m msl, This indicates reverse Gultog at the Lamets contacl,
The Deccan Basalts in the Marmada valleys and the Goudwana sediments i the ares oud by mumcrous dvkes
prengding WW-SE, ENE-WEW (o NE-5W, The ENE-WEW jrending dykes continuous furiher to the east of Seoni
disirict (Trvke is o sheet of Rock that formed in o frociure in o pre existing rock body) North of ibe Marmada valley,
ilvke pre found only op to the foothills of the Malwa Plaizon and is sceap. Hers also i is in the aren soudh ol the
Marmada river course thal dykes are very predominant. The river bed is highly fraciured and the fFactures cury
dykes in the vicinity of the Nurmada river ENE-WEW irend is more provalent.
According w Pimpricar 5.0 (2008), the increase tn the seismicity level during the recend vears in the cendral
Imdian shield, (his keeping in wiew thot the lithespharic erviconment beiseath this zone may be wet, thus accounting
for higher rates of magmatic activity. Tvidences indicale that CITE bhas a major zooe of differentinl crustal
movemend since Neo-Archaeun ming, Ay per SEISAT (2008)] o sevies seven number of very small Ginls on e
western side (Just down stream side) of the Omkareshwar Dum.
These s lack of information on aeismicity of T, in ee far as its application in engineering is concerned, For
example, Uil some yeurs back therg was no regrm=spec e allemsation relationship for PT that engineers seuld use
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24 being ralional enough, (or Litere sarilugyuade events, then Iyengar and Faghokast (20047 given a atlemsation
relzstionghip for P1wnd Jalswml (2008) compated seismie Hazand parumeters of PL 11 may nof be out of place 10
aole herg i 2002, the Code 15-1893 bas clomnatad the eoatwhile low hazard vegion of PL{zone 1) and revisad it
1o i higher hazurd status as sene-I1, The sciemtific bisis for this tevighon, iCany, remaing ohacure,

IMl. Fauli ﬂr‘|||.|

Ideatifications of different foulis and their chancleristics, arownd any site, are firat end major step foe any seismic
hazd estimation, In the present study, Ombaresbwar Dam has been “selected a3 the target, o control region of
rusfins 300 km sround the Dom (227 147307N, 76°09457E]) considerad for forthar tmvestioaton, The Bl mag of
theis circsilng region poepored from the Sesmo=tectonic Atlas of India (2000, Some researchers Le. Roglmkanth
(20067 have faken 300 Fom. Radivs srosmd the site and some researchers Sithacam (2002} mentioned the rangs
0k boam e R b rudivis combered frome site. bene, 300 oe radines. bos been considersd for this stedy, Tt s wvedl
catablished fact that emthouskes ocoumring ar cpicentral distances greater than 406 km do noi generally cause
arocioral damage. Henee the fanlis lying within this radivg from the gite have been consideved m catimating
hxEard, A wmsal of E-ighl:nm f'aﬂlll:., mnfhenee sevenme haeicd al Chnksireshoar Do, can be wlaitifed from thes
abowe map. Detaile of considersd  faulis are miven in Table [

dl L] = - L L}

i

Figrurne 2: Faolt map for SHA prepared from Seismefectonic Atlas of India for Omkarcshowar Dam

Table 1: Details of Foults Considered

e ]
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V. Past Earthquake Recirds

Establishment of magnitude-frequency recurrence sebation of individeel Ewilt is nexl siep loe seismic Haeard
estimodion. fuli recwrence sstimate hos been Jeveloped from regional recurrence relationship, Hence n catalogues
of past earthguakes in the 30 ko radiel regicn has been developed. There have besn several effocts made in the
paAt te creats an canthquake catafopus for India, A list of carthquakes of magnituds 2.5 and above is preparsd
iesing catalogue of Cddham, Raglukant (2004), Pimparikar (2005, CGS, USGS, MDD, GSI, Totd 52 events rom
F72 years(DE46-2006) we chosen for seismdc hwsard analvais, whenewer the magnitude of an evead was not
available in the previews reports, the approximmte empidcl celotion [ao= (23} + 1] hus been used t asiimats
it firom the reported maximum MM mumbder. To aveid coofusien associated with different mapnitude scales, all
mitgmitudes have been converted to moment magnitde Mw.

Some of the major carthguakes reporied within 300 km radius of Omkareshwar Project ace &, 31 Mlarch 1852
(22.17M,77.59E] of Magnitude &, 3150 December 1858 (217N, 757E] of Magnilude 5.5, 18ih November 1863
{21.39N,75.39E) of magnitude 5.7 Near Barwani Sukta fauld, 14th March 1938 (21.139N,75.75°E) of magnituide
6.2 and 25th August 1957 (229N 207E} of mugnitade 5. IS Mesr Govil Garh Bl and s2ries of very small
mugniliele earthgquakes in Khendwa Thstrict,

¥. Reglonal Recurrence
[n this work regional sessmic selivity has been charucterized by the Gutenberpg-Richter frequency-magninsle
recarrence rekationship logis W = a — b, where N stands for the mamber of carthguakes preater tham or egund to
a particulor magnitide M. Parameters (o, &) charnelerize the scismeeity of the region, The simplest wiy 1o obiain
(e, £ is hrongh least square regression 458 showm in Figare 3.

LU o

AR5 =

LOG {Lemds m)

Filgure 3: Gutenberg Richier relationship

In the presant study, the 172 (' 346-2016) vears sample of eprihgquake data around Omkaceshivar Dam sie wis
evilunied and oblsned values of a i 1499 ond b value i 0,508 for the region around Chnkareslhwar Diam.

e
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V1. Deaggregation

The fault kevel recurrence 5 vequired for differentiating the nearby sources or far off sources from the
Omkaresliwar Dam site, Fanldt level recurence is rarely konown due to meager amoumt of recorded sarthguakes,
becuse only recent data is mvailable, old daa are of lower nmpnitude enrihquake are not available, The recarence
rebation compitied above for the 300 ko radivs region sround Onikareshwar Dam is for whole veglon and
apecitic o any porticalar fanlt. Hence this prablem can be tackled using te principle of conservation of seismic
aetivity. Acoording to this the region meagiced in terms of number of earthguakes per vear with i = m., should
be equal to the sum of such carthquakes accisring on individoal faulis. Considering that langer fault can produce
more sunber of small evenls of magnitude m, than o shorer Gl Hence, Mimy) muy be taken as being
proportional o the length of the foult, leading to a slomple weight fictor pe= LY L when: Ly is length of individual
i th fale in Kome, It is now well established faot that farure setivity will continue, ot least in the short run, similar
{0 past agtivity, Hence, seismic wetivity of o Fiult should be related to the number of post events associated with it
in the catabogue, Hence, one can arrive at another weight fictor 4; 45 the ratio of the past events associazed with
Tault i o the total mamber of events in the region. Here, the uverage of pi and gf is tmken a8 the fral weight w get
N {mig) = 0. 50p; + g}V meg) (T)

The above weight factors are ingluded in Table 1. Since the control region is in 4 seismically homogenouws region,
it would be appropriate fo use the regionn] d-value for individual fuults alse, This give
= Jm=ntgl_ = fimy -y
Ni(m) = Nifmy) v [E o ) @)
where ey, 18 the muximim potenisnl maguoede of e ¢ th falt and fi= 23030 aod v = e 7= Tha abave
arguments peovide o hasis for decompasing tae regiooal hazard into fault-level reewrrence relations,

! y =t e = 1 y D STl
T rT e e e S S P2
g
| 1 M
j iR
L
B
! .
u ! —T
S (1111 —— —
i I —F |2
= [ —P1
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= - |
=] e F 15
]
0.00601 '
Muagninsde s

Figure 4; Fault level recurrence relation

VIL Aticnuatlon of Strong Grasmnd Matlon
In engincering applications, the peak gromnd acecleration (PGA or zero period seeelerution) und the response
spectnim arc needed af the sive. These quantities depend primarily on the maguinsde of the event sl the distanee
of the site o the source, Thus, attenuation of spectral acceleration a3 & fanction of magnitwde and hypocentral
distance is a key element in forther scismic Fazand analysis, Attenuation relationship developed by [yenger and
Baghukanth (20K} considered (or the analysis aisl PGA bas been caloulated, The form of the atfenuntion equation
proposed for bedrock (Br} condition s

In{yp, ) = €1+ C2(m = 6) + C3(m = 6)° = Cér —=Inr + ng, {1

In this equation, p stands for the spectra: acceleration (5.8} m and r refers to moment magnitde and
hypocentral distance respestively, The cocfficients of the above equation @aken from Raghukamth & lyengar
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{2006 The average of the evos term In(&.) 15 2ern, but the standard deviation 15 of imporance in peobabilisne
hagnod anplysis. This relotion is yolid for bedsock siws with a shear wove velocily are than 1.5 kmfs. The
cocfficiens for zero period were wied for the calenlation wideh ane Cl=1,6858, CI=0.9241, C3=0700,
Ca=p, 05T and standord deviction of g.~0 4648, The normal cumulative dismibudion fusction has o valee wisch
is most efficiently expressed in terms of the standand noemal variables (2), which cun be computed for any mndem
variables uging transformation as given below (Krmmer, [906):

L ]

wlnPRA H}

Where, PHA i the vanous targeted peak accelesation levels, wihich will be excaedisd ln PHA{bar) the value 15
caheiilated u&ing altdiuElion l't|alil.'rl|.i||.i|1- ﬁanliuu wied In PHA 15 the un:pﬂ:illt:,l in Ehe wiienoaivon relation
capiesaed by the standard deviaton.

YIII. Probsbilistic Selsmic Hazard Analysis

Probabilistic seismic hazard apalysis (PSHA) estimates the probabifity of exceedanos of spectral acecleration 5,
ot site due to all possible fistare canbquakes, In reality, the scismic hazard at a site is influenced by afl the
eprthqunlees with different magnitodes and diffcrent distonces, PEHA considers the contribution of all carthquakes
in that region. PSHA also considers the unceriaintics associated with time of accunences of carthquakes and s
loeation. The usefalness of PEHA in quantifying satety of man-made sinsctures hag boen discusged extenzively m
the literapure. PEHA has become a standard ool for estmating design basis prowmd moation, Tt also provides a
framewnrk where thess uncerinintics can be combined cationalky to provide mase complete picture of scismic
hrard (Kromer 1996} Following Raghakanth & Tyengar (20060, sssuming thal the oomber off  carthguakes
oceurting on a fault fllows a statiohary Poisson process, the probabalicy that the coniral variable ¥ exceeds lovel
¥*, in a nane windaw of T years is given by

PeY = y*in Tyears) = I — sxpy—pa* T L5}
The vate of excesdance, e 15 competed from the i::l‘.]'.u'r.'a.'sin;:l -

HWm N
py* =% X viP{Y > y*|mj, 1) P[M=inj] P[R=rk]
j=1. k=1 6

Hers P|[M=m] and P{E=1] are the probabilily depsity funclions of the mapgnitsde and hypocentral distunce
respoctively, POY = v®[ow o) i3 the conditional probebility of exceedance of the ground motion pasaemeter Y, The
resiprocal of the anmenl probability of excesdonce gives the retem period For the correspomding grownd mosdion
values,

X, Belymie Hazard Corves

Beismic hozard corves can be obtained by computing the mean annudl e of exceedance gy, for different
specifed  ground motien valses 3, These cves are obtained individually for all the Sixteen capable faulis
around Dam site and conzidering the individual effect of all Sixteen faulis and combined them 1o estimate the
aggregne hozacd af the site, The ssizmic hezasd curve for PGA ot bed rock (foundotion fevel of Dam) obrained
by sbove procedure is shown in - Figure 5 for OmEareslogas Dam Site, I s observed that seismic bazard ot
Chmkureshwar dim is maioly Influenced by Fault F2-Son Naomada South Fault, F2- Barwaod=-Sukis Faull, F4-
Son Marmad Fault, FIQand F.E- Gevilgarh Fagll
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Figure 5: Seismic Hazard Curves for Omikareshwar Dam Site

X Concluslons

The present articls investizates soisams hozord of Ombureshwar Dam ncar Mandbate village of Ehandvwa Distract
of Mudhya Pradesh m [nidia using state-of-the-art probabilistic analysis, Eighteen Gades and Nine Lincaments
Fdeotified from Scismaotcciomic atlas of Indbia end it cnviran, 2000 and considercd. All the Eigleen Falts thas
cun induce grovnd motion at Tlam site have been identified from the seismo-tectoms map of the region and lrem
old and recorded events of carthgueakie. Since slip rates of Tndividaal Bsalis are not available, the secarrence velatian
of these Bulis hos been egtimated from dhe regional recurrencs reluticon. The attenuation refations developad
previvusly specifically for PI me used for conspating spectral woceleration huzarnd curves. Probubilisy that an
sccelermtion of (L1g would be exceoled in 30 vearg may be p[YT=y*] = 4,0% . The POA that bog i 10 %
Probability of exceedance in 50 year (For selurn period of 475 years) is 0.09g and the PGA that hos 2 2 %
Probability af exceedancs in 50 year (For retern period of 2475 vears) & 0,19z which 15 within limils of [S5 1591
part 1) 2 2002 cocificients for Zune 1L

The maximim regional magnitude for Omkareshwor Diam iz akso estimated Mmox =7, With the help of these data
we can Check the stzbility of Dam conzidering scismic activity n aoca.
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