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4. Royalty is payable to Government as per Rule 32 of the Kerala Minor Mineral
Concession Rules, 2015 in respect of minor mineral quarried and moved out of the quarry
subject to revision from time to time on the basis of amendments to the schedule I of the
said Rules.

5. Dead rent is realizable under 40(1) (d) of the said rules subject to revision from time to
time on the basis of amendments to the schedule II of the said rules.

6. Surface rent realizable under 40(1)(e) of the said rules will be equal to the land revenue
assessed by the Revenue Department subject to revision from time to time on the basis of
the land revenue.

7. The lessee shall also deposit an amount of Rs.24,706/- (Rupees twenty four thousand
seven hundred and six only) being the security deposit at the rate of Rs.10,000/- per hectare
as security deposit for the observance of the terms and conditions of the lease before the

deed is executed as per rule 42 of the said rules

8. The lessee shall produce financial guarantee for Rs.7,41,180/- (Rupees seven lakh forty
one thousand one hundred and eighty only) as stipulated in rule 62 of KMMC Rules 2015,
before execution of lease deed.

9. The lessee shall pay tax related to Revenue Department, if any, as directed by them and
the details should be furnished to the District Geologist periodically.

10. The lessee shall pay 10% of the amount of royalty/consolidated royalty as the case may
be paid by them, being the District Mineral Foundation Trust Fund in addition to the
royalty/ consolidated royalty,as per rule 63 of KMMC Rules, 2015.

11. In addition to the royalty, rents, funds, fees etc. that are required to be remitted by the
lessee as per the Mines and Minerals (Development and Regulation) Act, 1957and Rules
made thereunder, the lessee shall pay all other fees, rents, taxes etc. as required by other
agencies including Goods and Service Tax (GST) for royalty.

12. The quarrying shall be carried out as per the conditions stipulated in Kerala Minor
Mineral Concession Rules 2015 and storage and transportation of mineral shall be carried
out as per Kerala Minerals (Prevention of Illegal Mining, Storage and Transportation)
Rules2015.

el
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13. The quarrying operations shall be strictly as per the approved mining plan and schemes
of mining.

14. The lessee shall review the progressive quarry closure plan every five years from the

date of opening of the quarry and shall submit to the competent authority for its approval.

The lessee shall submit to the competent authority in this behalf an yearly report before 1%
July of every year describing protective works including reclamation and rehabilitation
work carried out as envisaged in the approved quarry closure plan and if there is any
deviation, reasons thereof.

15. The lessee shall submit a scheme of mining for the next five years or remaining period
of the lease to the competent authority for approval at least one hundred and twenty days
before the expiry of the first five year period for which it was approved on the last
occasion.

16. The lessee shall submit final quarry closure plan one year prior to the proposed closure

of the quarry and close the quarry as per the approved quarry closure plan.

17. The production of Granite (Building Stone) from the area covered under this grant shall
be subject to the year-wise quantity specified in the approved Mining Plan and Scheme of
mining.

18. The lessee shall not win and dispose of any type of dimension and decorative stones
from the area over which the quarrying lease has been sanctioned on the strength of this
order.

19. The Lessee shall comply with any and all laws, ordinances, rules and orders related to

quarrying operations of any and all governmental or quasi-governmental authorities.

20. The lessee shall comply with all the conditions mentioned in other statutory license
required for carrying out quarrying operations.

21. The lessee shall stop all quarrying activities in the event of expiry of any other statutory
licenses which is required for carrying out quarrying activities in the State as per the
prevailing Acts and Rules. Any quarrying activity undertaken violating the above condition
will be treated as illegal and lessee will be solely responsible for such act and lessee will be

liable to pay the penalty imposed by any officer competent to enforce such Acts and Rules.

22. In case the lessee makes any breaches in the conditions of the lease deed or violates the

conditions stipulated in relevant Act and Rules based on which all Statutory Licenses are
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issued for quarrying, then the lessee will be solely responsible for any such breaches and
violation and in such cases, the lessee will be solely liable to pay such sum of money as
fixed by competent authorities as due and penalty.

23. The Lessee shall indemnify and keep indemnified the State Government against all
actions, proceedings, suits, claims,demands, losses, damages, costs, charges, and expenses
incurred or suffered by them as a reason of any non-observance or non-performance of rules
and regulations.

24. This lease is granted in good faith based on the documents/licenses submitted by the
lessee. The lessee is solely responsible for the authenticity of the documents / licenses
submitted. At any stage, if it is observed that the documents submitted are incorrect or fake
or forged or if it is found that some information was omitted or suppressed, then this lease
is liable to be cancelled. In such an event the quarrying carried out with the strength of this

lease will be treated as quarrying conducted without any lawful authority.

25. The lessee shall properly maintain the boundary pillars erected as per the demarcation
certificate issued by the Village Officer till the expiry of lease.

26. The lessee shall erect a notice board in Malayalam at a prominent place with a
minimum size of | meter x 1.5 meters in a metallic board near to the entrance of the quarry
to the effect that it shall contain the name and address of the lessee, mineral concession
number and date, validity of concession, the name of the mineral quarried, proposed annual

production etc. In addition details of other statutory licenses shall be displayed.

27. The lessee shall erect by the side of the road leading to quarry (preferably 100 m away
from quarry), a warning board with danger sign regarding operation of the quarry and use of

explosives.

28. The lessee should take effective preventive measures for the safety of labourers as well
as the general public. In due course of quarrying , if any part of the quarry become unsafe,
then the lessee shall properly fence that area for preventing accidents by falling of human

beings, animals, vehicles, or any objects into the pit formed by the quarrying.

29. The lessee shall not carry out any quarrying operations within 7.5 meters from the

boundary of the lease area and quarrying operations shall be carried out in benches.

30. The lessee shall send a notice in form D appended to KMMC Rules 2015 to the Director
(Mining), Directorate General of Mines Safety, No.5, 14th Main (100£t) Road, 4thp Block,
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Koramangla, Bengaluru - 560034 and to the District Magistrate concerned before
commencing the quarrying operation and shall intimate the same to the District office of the
Department of Mining and Geology concerned.

31. The lessee shall keep book of accounts of production and dispatch of granite (building
stone) and shall file monthly and annual returns in Form F and Form G appended to
KMMC Rules 2015.

32. The quarrying permit granted from the district office, if any, in the area of this
quarrying lease hereby stands cancelled from the date of this order.

33. In this case, the anticipated royalty to be remitted for the mineral extracted per year at
the present rate of royalty of Rs.48/- per metric ton with an average annual production of
1,56,219 metric ton is 74,98,512/- (Rupees seventy four lakhs ninety eight thousand five
hundred and twelve only). In this case, the surface rent to be remitted per year at the present
rate of Rs.5 per Are per year is Rs.1235/- (Rupees one thousand two hundred and thirty five
only) and in the event of non - functioning of quarry the Dead Rent to be realized for the

Ist year - NIL; 2™ year - Rs.600/- (Rupees six hundred .only) and 3" year onwards -
Rs.2,400/- (Rupees two thousand and four hundred only) per hectare subject to revision
from time to time. The terms and conditions stated in this order will be subject to such
further modifications as may be made by the State Government from time to time.

B | = Signed by Devidas N. IAS
A DIRECTOR
W /¥ Devidas N. las
To: < A Date: 25-04-2023 10:29:51

M/sAdaﬁ:V;z[hmjzfm Port Private Limited,

2" floor, Vipanchika Tower, Thycaud,

Thiruvananthapuram District - 695014 _

(Represented by its Chief Executive Officer, Shri.Rajesh Kumar Jha)

Copy to:
1) The Director (Mining), Directorate General of Mines Safety, No.5, 14th
Main (100ft) Road,4th B Block, Koramangla, Bengaluru- 560034
2) Member Secretary, SEIAA, Thampanoor Bus Terminal
Complex,Thiruvananthapuram
3)The Chairman, SEIAA, Thampanoor Bus Terminal Complex




3165

DMG/2879/2022-M3
957414/2023/M DMG

1/350530/2023

Thiruvananthapuram.
The Deputy Chief Controller of Explosives, PESO, C2-IIIFloor, CGO
Complex, Kakkanad, Ernakulam

S)The Environmental Engineer, Kerala State Pollution Control Board, District
Office, Thiruvananthapuram

6) The Secretary, Nagaroor Grama Panchayath, Thiruvananthapuram District.

7) The Tahsildar, Chirayinkeezh Taluk Office, Thiruvananthapuram District.

8) The Village officer, Nagaroor Village, Thiruvananthapuram District.
The Senior Geologist, District Office of the Dept. of Mining and Geology,
Thiruvananthapuram

10)Stock File

11)File Copy
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YRAWRIR | Cevernment of Indi
aiftrea IR g Haen | Ministry of Commercc & Industey
IfRTaa qeur Rp s A4 TS (TH) | Petrolewn & Explosives Safety Organlsation (PESO)
‘ﬁ am. e fRvm | Formerly- Department of Explosives
H=AY T, S G2, ) wfera | Kendriya Bhavan, Block C-2, 3rd Floor
csez 4. s?tmmsa?’ram CSEZ PO Kakkanad Dist. Emakutam Emakulam 682037
I (Phonc):- 2427286 | B (Fax):- 2427276

HE (No.): E/SE/KL/22/331(E121778) A1 (Date): 1310972022
A H | To,
Shri RAJESH KUMAR JHA,

CEO. M/s.Adani Vizhinjam Port Pyt. Ltd, Floor No.2, Vipanchika Tower, Thycaud, Town/Village - Kottukal
District-THIRUVANANTI{APURAM, State-Kerala, Pincode - 695003

fawq:  Survey No.117/15-1-2,117/13,117/14., TH Kottwkal, \ Neyyattinkara, IS THIRUVANANTHAPURAM, TS Kerala @ A9 Shirl RAJESH KUMAR JHA 3R {6 &
i 3 ST 3 R0 Go B RRPTCE (AR, 2008 & ST LE-3 AR @ EJSE/KLI22331(E121778) & ERem el A1
( 3m@ur) e oiR d afadT)

Subject: Possession for Usc of of Explosives from magazine si d at Survey No.:117/15-1-2,117/13,117/14., Kottukol, Neyyattinkara, Dist. THIRUVANANTHAPURAM, Kerala -
Licence No.: E/SE/KL/22/331(E121778) granted in Form LE-3 of Explosives Rules, 2008 -
(Amendment in Drawings/Facilitics/Premiscs).

TRy | Sir,

M) Jode fawg oR v FE Nit fRATE 13/0972022 H1H T HEU
Pleasc refer to your letier no. Nil dated 13/09/2022.

m g E/SE/K)./22/331(E121778) (1.) INTIMATION REGARDING QUARRYINGOPERATIONSAT BLOCK NO 29, R SY.NO.120/10 OF-MANICKALVILLAGE,
NEDUMANGAD TALUK, THIRUVANANTHPURAM-DISTRICT, VIDE LETTER-OF-INDENT.NO.5219/M3/2019 DATED 27/02/2020 & BLOCK NO. 37, R. SY. NO. 554/1, 554/5,
554/6, OF NAGAROOR VILLAGE CHlRlYlNKEEZHU TA LUK, THIRUVANANTHPURAM DISTRICTVIDE LETTER OF INDENT NO.12118/M3/2018 DATED23/11/2018
OF THE DIRECTORATE OF MlNlNG & GEOLOGY, TllmUVANANTHPUR,\M ARE'HEREBY-ACKNOVWLEDGED AND THE ONLINE OFFICE RECORD IS UPDATED.
(2.)NO USE OF EXPLOSIVES IS PERMITTED UNLESS VALID QUARRY PERMIT IS OBTAINED AND COPY SUBMITTED TO THIS OFFICE. LOCAL STATE
GOVERNMENT AUTHORITIES APPROVAL/ENVIRONMENTAL CLEARANCE AS APPLICABLE AND RENEWED FROM TIME TO TIME SHALL BE IN POSSESSION
(3.) LICENSED EXPLOSIVES VAN SHALL BE USED FOR TRANSPORTATION OF EXPLOSIVES FROM MAGAZINE TO BLASTING SITE. (4.) EXPLOSIVES AND
DETONATORS SHALL NOT BE TRANSPORTED IN THE SAME VAN AND TO BE TRANSPORTED SEPARATELY FROM MAGAZINE TO THE BLASTING SITE. (5.) VAN
SHALLNOT BE USED FOR STORAGE OF EXPLOSIVES AT SITE. (6.) IFANY CHANGE OF QUARRY OR ADDITIONAL QUARRY IS INVOLVED, NECESSARY PRIOR
APPROVAL/ENDORSEMENT SHALL BE OBTAINED FROM THE LICENSING AUTHORITY. (7.) OPENING OF QUARRY SHALL BE INFORMED TO THE DGMS AND
BLASTING OPERATIONS SHALL BE CONDUCTED AS PER MINES ACT. (8.) APPROVED BLASTER SHALL BE APPOINTED IN THE QUARRY FOR BLASTING. (9.)
ALL RECORDS OF USE OF EXPLOSIVES IN RE-3, RE-5, RE-7, RE-13 SHALL BE MAINTAINED. (10.) DAILY PASS FOR USE OF EXPLOSIVES (RE-13) SHALL BE
GENERATED ONLINE. (11.) NECESSARY APPROVALS/LICENCES FROM OTHER DEPARTMENTS SHALL BE OBTAINED AS PER THE RULES & m%iﬁ LIRS aiDG
Y e ST

The Licence No.: E/SE/KL/22/331(E121778) is forwarded herewith duly amended in respect of followings ;

(1.) INTIMATION REGARDING QUARRYING OPERATIONS AT BLOCK NO 29, R SY.NO.120710 OF MANICKAL VILLAGE. NEDUMANGAD TALUK. THIRUVANANTHPURAM DISTRICT, VIDE LETTER OF
INDENT NO.5219/M3/2019 DATED 27/02/2020 & BLOCK NO. 37. R. SY. NO. 554/1. $54/5, 554/6. OF NAGAROOR VILLAGE , CHIRIYINKEEZI{U TALUK, THIRUVANANTIIPURAM DISTRICT VIDE LETTER OF INDENT
NO.12118/M3/2018 DATED 23/11/2018 OF THE DIRECTORATE OF MINING & GEOLOGY. THIRUVANANTHPURAM ARE HEREBY ACKNOWLEDGED AND THE ONLINE OFFICE RECORD IS UPDATED. (2. )NO USE
OF EXPLOSIVES 1S PERMITTED UNLESS VALID QUARRY PERMIT iS OBTAINED AND COPY SUBMITTED TO THIS OFFICE. LOCAL STATE GOVERNMENT AUTHORITIES APPROVAL/ENVIRONMENTAL
CLEARANCE AS APPLICABLE AND RENEWED FROM TIME TO TIME SHALL DE IN POSSESSION (3.) LICENSED EXPLOSIVES VAN SHALL DE USED FOR TRANSPORTATION OF EXPLOSIVES FROM MAGAZINE
TO BLASTING SITE. (4.) EXPLOSIVES AND DETONATORS SITALL NOT BE TRANSFORTED IN TIIE SAME VAN AND TO BE TRANSPORTED SEPARATELY FROM MAGAZINE TO TIIE BLASTING SITE. (5.) VAN
SHALL NOT DE USED FOR STORAGE OF EXPLOSIVES AT SITE. (6.) IF ANY CHANGE OF QUARRY OR ADDITIONAL QUARRY IS INVOLVED, NECESSARY PRIOR APPROVAUENDORSEMENT SHALL DE
OBTAINED FROM THE LICENSING AUTHORITY. (7.) OPENING OF QUARRY SHALU DE INFORMED TO THE DGMS AND BLASTING OPCRATIONS SHALL BE CONDUCTED AS PER MINES ACT. (4.) APPROVED
DLASTER SI{ALL BE APPOINTED IN TIIE QUARRY FOR BLASTING. (9.) ALL RECORDS OF USE OF EXPLOSIVES IN RE-3. RE-5, RE-7, RE-13 SHIALL BE MAINTAINED. (10.) DALLY PASS FOR USE OF EXPLOSIVES
(RE-13) SHALL DE GENERATED ONLINE. (11.) NECESSARY APPROVALS/LICENCES FROM OT(IER DEPARTMENTS SIALL BE ODTAINED AS PER THE RULES.

&R 1 ue Ty 3 A emar i@ of qu o S aite a8 i

The licence capacity at any onc time shall not exceed the kinds and quantitics mentioncd below ;

wen s -t WHOT  JOHTT & o
No Explosive(s) Class Div Sub Div Capacity Unit
1 Nitrate Mixture 2 0 0 500 Kg.
2 Elcctric Dclay Dctonators 6 3 0 10000 Nos.
3 Non Electric (Nonel) detonators 6 3 [} 10000 Nos.

5 0F Tact U F GIE W1 are fawwies @t mia (3FDE 3 (@) 3R (N F 34 39 & Rgan - s

Quontity of explosives to be purchased in a calendar month{upplicable for licence under orticle 3(b) und (¢)] : § li;ucs as nbove.

g WA AP 31 AT 2026 a6 wga @t

This Licence shall remain valid till 31s¢ day of March 2026.

I F I Tt {q Fuar Rwtges Fam, 2008 & Fran 112 3 diaria vt &1 qraT ¥ | g aEdt &

For further revalidation(if required), pleasc follow the procedure under Rule 112 of Explosives Rules, 2008. Reccipt of this letter may please be acknowledged.

g | Your's faithfully

(S FT00 | Dr. P. K. Rana)
U= fepes AT | Deputy Chicf Controller of Explosives
|
Fr=h | Ernakulam

wfafaf M | Copy Forwarded to:

1. District Magistrate, THIRUVANANTHAPURAM, Kerala with reference to his Noc No: DICTVM-198512019 Dated: 26/07/2021
2. Superintendent of Police. THIRUVANANTHAPURAM, Kerala.
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SU[BHA Rramies Auas { Deputy Chief Controller of Explosives
Eaiei| | Emakulam

(31 THER) 9 3 3 R, e 3R & Ry gordt JquRe http://peso.gov.in T8.)

(For morc infonmation regarding status,{ees and other details please visit our website Itp://peso.gov.in)

Note :- This is system generated document does not require physical signature. Applicant may take printout for their
records.

Digitally signed by Dr. P K. RANA
Reason: Licence No. : E/SE/KL/22/331
Locallon:Ernakulam [E121778)
Date2022.09.13 05:48:22 +05:30



9@ 7Y T, §.-3 | LICENCE FORM LE-3
(e fraw, 2008 T 3FED 4 F 1T 1 & ITVE 3(F) A (1) W)
(See article 3(a) to (d) of Part 1 of Schedule IV of Explosives Rules. 2008)
(M ST & T oF W @ 12,3 4,5 7131 7 & Remes o1 el Beh= & 7 6 & foewies T@a & fa spf@
Licence to posscss : (c) for usc,explosives of class 1,2,3,4,5,6 or 7 in a magazine
9. (Licence No.) : E/SE/KL/22/331(E121778)
wIg BUT (Annual Fee Rs): 2400/-

1. Licence is hereby granted to

Shri RAJESH KUMAR JHA (312317 / Occupier : Shri RAJESH KUMAR JHA), CEO, M/s.Adani Vizhinjam Port Pvt. Ltd. Floor Spgee for

No.2, Vipanchika Tower,Thycaud, Tow/Village - Kottukal, Distric¢ THIRUVANANTHAPURAM, State-Kerala, Pincode - 695003 ‘:'i:‘n';‘:; B
@) SR Srged 3 o 21 2

2. Qe &1 IR | Status of licensee : Company .

3 mmmﬁﬁqm %I . posscss for usc of Nitrate Mixture, Electric Delay Detonators, Non Electric {Noncel)
Licence is valid only for the following purpose. " detonators, - Ju & ferw

4. I e & Prafaf@a e, wor o o & frg Rftmr 71

Licence is valid for the following kinds and quantity of explosives: -- () (a)

Ed m 30 faawor aif SR mm ety HE 5 v H
Sr. No. Name and Description Class & Division Sub-division Quantity at any one time

13 Nitrate Mixture 2,0 0 500 Kg.

2 Elcctric Delay Detonators 6,3 0 10000Nos.

3, Non Elcctric (Nonel) detonators 6.3 0 10000 Nos.
@) Al T S A T TS I TT0 fRples @t 0 (35E 3(@) 3R () F il 3aid & Ry . 5 times
(b) Quantity of explosives to be purchased in a calendar month{applicable for licence under article 3(b) and (c)] : " as above.

5. PrgfafEd Yeia E) @ 3T uRer & g gt 21 _ YW@ . (Drawing No.) E/SE/KLR22/331(E121778)

The licensed premiscs shall confonn to the following drawing(s): . : m(Dmed) 13/09/2022

6. mmmﬁ“?f@m%l The licensed premises arc situated at following address:

Survey No. 117/15-1-2,117/13,117/14. , AH (TowanillachW,(ygﬁxggighgm BT T —

e (District) THIRUVANANTHAPURAM [T (State) Kerala fRAPIS (Pincode) 695521
ZOITN (Phonc) 7752011111 % A (E-Mail) rajesh.jha@adani.com THad (Fax)
7. 3 ufveR & Pafafda g ofdfde €
The licenscd premises consist of following facilitics.
8. I q9a - §9T O TURIINTTa faemles fifgs, 1884 3R I el ffa fiwwtes fAam, 2004 & Iuaad, 3rdl ok sfdfes oet otk AufifEd Sue=l &
N TEQ T HET B ) B

The licence is granted subject to the provision of Explosives Act 1884 as amended from time to time and the Explosives Rules, 2008 framed there under and the conditions,
additional conditions and the following Annexures.

1. UG HHF. 5 F 71 HT JaeA (A, vhmtn weidt ofR o faavo gfiifa wva o))
Drawings (showing site, constructional and other details) as stated in serial No. S above.

2. IR IR FR g4 RE 30 9@ &1 71d 3R sifalkfam =
Conditions and Additional Conditions of this licence signed by the licensing authority.

3. G2 YR¥Y DE-2 | Distance Form DE-2.

9. gg ST aRIE 31 AT 2026 A AT @M1 This licence shall remain valid titl 31st day of March 2026.

g S, M o1 3 34efi e Prast a1 srgell v & wm 4 & i PR e vin & a1 qur Suafdla 58 oai@ 1 2rdl o1 sifrsmo & araf
S U Gror U1 3T Ferm Iqey 1 R fiawel & 3T ¢ mu oR W Ardfye o wfassd 1 ged 8, 98 a8 el
This licence is liable to be suspended or revoked for any violation of the Act or Rules framed there under or the conditions of this licence as set forth under Set VIII,

wherever applicable, referred to in Part 4 of Schedule V or if the licensed premises are not found conforming to Ute description shown in the plans and Annexure attached
hereto.

: Two B type magazines fabricated by M/s.Industrial Explosives Pvt.Ltd. Nagpur

ARG | The Date - 13/09/2021 IU g&T faenYed fAGa@ | Dy. Chief Controller of Explosives
Ernakulam
Amendments ;
» Amendment in Drawings/Facilitics/Premises dated : 13/09/2022
Td6<01 & gETEA & o R

Space for Endorsement of Renewal

IR0 B ARG i it o AT WS & TIAER 3R Wy

Datc of Renewal Datc of Expiry Signature of licensing authority and stamp

; FaTmies! &) 7rera &1 @ 9 w1 39T gevanT R ¥ = ik SifdE srry g

Statutory Warning : Mishandling and misuse of explosives shall constitute serious criminal offence under the law.

Note :- This is system generated document does not require physical signature. Applicant may take printout for
their records.

Digitally signed by Dr. P K. RANA
Reason: Licence No. : E/SE/KL/22/331

W Location:Ernakulam [E121778]
Date2022.09.13 05:48:37 +05:30
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PR R AT 1,2,3.4,5,6, 3 7 & fAemres) w1 & o1 yam 3g s & R wew gad. 3 (9993 3 (@) R (0] ¥ 736 fewtes fidas o fwtes
fU=® TRT WS AT St aTe 3T W, E/SE/KL/22/331(E121778) Bt X1 fHAfol@a® |
The following are the conditions of licence number E/SE/KL/22/331(E121778) to possess for sale or use, explosivesaf Class 1,2,3, 4, 5, 6 and 7 in a magazine in
Form LE-3 (articles 3(b) to (c) ) granted by Chicef controller of Explosives or Controller of Explosives.

1. 9feR B e ot g et it wren S divg Jmd | e T |l |
The quantity of cxplosives on the premiscs at any onc time shall not exceed the licensable capacity.

2. fRepYeat & HER & T wgae 81 areh AveiiA et ma@ﬁ$maﬁﬁﬁ1¥z§1&n A TG G
The inagazine used for storage of explosives shall maintain safety distance specified in Schedule HI and annexure to the licence.

3. QA @1 AT 39 Wt faemtes] &, ot 39 ITiE A RARE R, W 91 & e ok T 7@ 917 | §a% oy U1 e o SIS0 & 3@ 914 & g
&l fafr S, S el |
The magazine shall be uscd only for keeping all explosives specified in this licence and of receplacles for, or tools or impl for work d with the
keeping of such explosives.

4. 359 3 Qe &1 w1 IR P &1 Aen Ul 35 $ 71 S Aol & 781 v smem |
The opcning of packages and the weighing and packing of explosives shall not be carricd on in the magazinc.
A U & fpre 3, [ ATl 1 T8 T 31 33 € o Tl @, Aol # wft 7@ S e IR & vlda ), W v a1 /e
FI T RAUEE TNGR q1 996 9 ¥ G RF SI$HT, RER gus TR g1 9 6 5 oo | Repes § R ard onm @1 @3 aren
feeete ford) 3 Ui & faReples do 7 Uga 9% - g -
(%) 2 (5ge By, 77 3 (RS W) & AR fremies, avf 6 nem wum & i o a1 qReq ueh ok @ f 6 mT 2 & sfa onta e
RS gdita, Wﬁmﬁmmmwﬁa T g & TR AT et negad] Ryes QT RmEA S WA ISR |
@) & 6 W1 3 & AHTTd IMaTa fIEpled IRe e 3@ W |
@ a1 & e 313 I TR &Y ST T AW |
Two or more description or explosives which may be permilted 10 be kept in the magazine shall be kept only if they are separated from each other by an
intcrvening partition of such substance or character, or by such intervening space, as will cffectually prevent cxplosion or firc in the one communicating with the
other; Provided that—
(d) the various explosives of Class 2 (nitrate-mixture), Class 3 (nitro-compound), safely fuses belonging to Class 6 Division land detonating fuses belonging to
Class 6 Division 2 as do not contain any cxposed iron or steel, may be kept with cach other without any intcrvening partition or spacc ;
(e) Detonators belonging to Class 6 Division 3 shall be kept separately.
(€) Gun powder belonging to Class 1 shall be kept separately.
o 3 (1) ATy & WP @, e RO & T 9ty o7 & qai R (T SReed 2 R sigd & Ao &7
|

Explosives of Class 3 (nitro compound) shall not be kept in the magazine after the expimtion of one year from the date of their manufacture cxcept with the
special sanclion of licensing authority.

mama%mzﬁmmﬁ,mﬁﬁuhﬁmﬁwaﬁmawﬁ%umﬁtmﬁmmmmﬁwmmﬁm
|
() 9 ¥ 7ol 2 1 1 ) R vl Prllemn i e e Pas & T fRifla wrmne simmg e v wme Rred £ wepd & sifa s
31 R 31 7§ 8 37K AR v S SRR 36 ORY I@M SR Hiv @ A TR SRGIA B |

(ii) 91 Y RRPes TS JZA HT 7 V6 911 & SR 1 U6 31 T15¢) TR a1 59 A5l 9fe & fAda 91t & R wee 8171 & &R
Frefta A wURIRE T W & SuYa 81 X8 Wil € @ i) 3 @ ra W A fiapies & fAger & g B R &1 3uras S i 1=
i o e s T &Y |
Explosives of Class 3 (nitro compound) shatl not be kept in the magazince after the expiration of onc ycar from the date of their manufacture except with the
special sanction of the Controlier of Explosives.
(i) \When such sanction has been given, a wrillen certificate showing the period covered by the sanction shall be obtained from the Controller of Explosives at
cach inspection, and shall be kept by the licensce and produced on demand.
(ii) When an explosive owing to its being no longer of standard purity or owing to signs of liquefaction or of exuded nitro-glycerin or liquid nitro-glycerin or

liquid nitrocompound is no longer fit for storage in the magazine or store house the licensee shall comply, at his own expense, with such dircctions as to its
disposal as the Chicf Controller or Controller of Explosives may issuc.

F o ur m IR it 3, Jewl AR IHD! R F TW SR WA S @ 3¢ 39 WHR Siafa a1 iqafikd gt S &
fremles @1 ) e a1 3EaTa & A Hd Qe 91w | e s 8 il 99, S o e quraien e & e UF W 78 S w O femtes,
N I A TRATS G F 94Id & ged B, 39 I19d S0 FEaur St w951 1 o g 7 38 I 5 |t 91 5O S g dh & ey
TRYFR F FeiTa 39 Td &1 98 w1 QR 5 e A Fiedens 761 v o 3+ 6 (e I e) & WA & fpies @ fm Y4 faemes @i g |
The interior of the magazinc and the benches, shelves and fittings therein shall be so constructed or so lincd or covered as to prevent the exposurc of any iron or
steel contact with the explosives. Such interior, benches, shelves and fittings shall so far as is reasonably practicable, be kept free from grit and shall otherwise be
clean; and in the casc of any explosives liable to be dangerously affected by water, due precautions shall be taken to exclude water there from;

Provided that so much of this condition as relates to precautions agaiust the exposure of any iron or stecl shall not be obligatory in a building in which no
cxplosive other than explosive of the st Division 6th (Ammunition) Class is kept.

9. 1fe; 7f3T T &1 TReor RAples Pam F3ar § @ srFafQur ¥ wiem & foe Rfed &1 Haa $vn afs adeon spmerai |fda g g @t
I 8 B ST T Uyl e Te0 & I ae a@ 3§ it W@ 99 a7 gdem et afda aras @ e 9l T8 o g

WY [ vE aftem & R 3y wie fedt ue 7 & SR vl wras & v o ikt afleri & R wamd &

g 7% o AR & ar e o Aot @ Anoft @ T ¢ o O ol areet & wdemr & o wie T R wie @ ot e @it & foeeht
T qrea e & Them & fog R R A RRRa R 12 |

If the lighting conductor is tested by the Controller of Explosives, the licensce shall pay the fees prescribed for test. In the even of the test proving unsatisfactory,
the same fecs shall be payable by the li for cach subseq test until the lighting conductor is passcd by the testing officer as satisfactory:

Provided that the fees payable for a single test shall be charged for all tests made on a conductor during any one day :

]

b

09

Provided further that where two or more lighting conductors arc attachcd to onc and the same magazine, the fce for the testing of all such conductoss shall not
exceed the fee prescribed in this condition for testing a single lighting conductor.

YT et ed ST Il , IUGE Sl & WA SGRY U1 qandt] Je T1 ST SRia1 QR gl e TR 3 ared R Iudy fgr sram
o (e wfRee # 31, Rareend spua T )5 gt an uend, Ried feete & awar & a1 o i S @, g 39 v & oo Gt v, Rl o
e A Rl ST ol 1 waw afef 81 € e 3 o a1 Rreete e B G A @)
W 39 X0 ST g M, Ol e U1 ST & 39dei 3t A el ¢, 08 et wem & Felw & a1 o 1) &t o o 91 e el c@n man g |

Due provisions shall be made, by the use of suitable working clothes without pockets, suitable shoes and by scarching or otherwise or by such means, for
preventing the introduction into danger arca of the factory premises of fic, Lucifer matches or any substance or article likely to cause explosion or fire, but this
condition shall not prevent the introduction of an artificial light of such construction, position or character as not to cause any danger of fire or explosion:

Provided that so much of this condition as applies to the cxclusion of iron or stecl, shall not be obligatory in a building in which no cxplosive other than an
explosive of the Ist Division of the Gth (Ammunition) Class is kept,

]
=)
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mﬂmm 3R 3.3 3 M E.-4 T AR S5, S RYMA 81, W Wl [Pt &1 3f7(eid 30T <@l T 3R I9THIes HaH, 2008 & a1 BUPCT
Rod 1R ST S AL D R VA TR P AT B A R e G IR SE TR SN | e Gt R Ml A g wreifesd @ |

The licensce shall keep records and accounts of all explosives in Forms RE 3 and RE-4 or RE-5, as the casc may be, and exhibit the stock books and records to
any of the officers authoriscd under the Explosives Rules, 2008 whencver such officer may call upon him to do so. The stock books in the prescribed proforma

shall be page numbered.

12, QR BV R 1 e ST RT3 e e Tl e i o) Qe Rl 2 e v o g R o
LuBcatilicioii:adl
No changes or alterations shall be carried out to the premises without prior approval of the licensing authority and the licensce shall comply with any condition
that may be specificd by the licensing aulhomy in this behalf.

13, Aol o f Il R3St wemTa 3 R A 7 v It @ o) gre F 7 1@ et ) 1 9 e FRew fae Rewtes & R ¥ R
AT ST B At & < SRR 58 a1a B P SR MG 1 a2 |
Magazine shall at all times be kept in state of good repair (or maintaincd in good condition). The licensee shall report to licensing authority forthwith, if the
magazme becomes unfit for storage of any explosives for any reason whatsoever.

&1 e 3 Fawl & o 24 & 3u.Aom 3 & 3FaR 3 Rl wegd S |

The licensee of the magazinc shall submit quarterly return as per sub-rules (3) and (4) of rule 24 of thesc rules.

14. T QREN T 1 1S S(IAHT0 Al & N 9 a1 Wuﬁaﬁaﬁsmm IR Frdardt & forg e < e
Any encroachment of the safety distance shall be immediately cc icated to the li ing authority for necessary advice and action.

15. afe i feptes fap gan swamm%amWWMﬁ mmaﬂﬁ% fore, ga et |
The licensing authority shall be immediately informed for advice if any explosive is found deteriorated or unscrviceable.

16. TR & Ul & T2 TW TR T 910 75 1 | F0 Te e 2U8R 5t e wift I &) grod it 9 33 4R uds 93 &t Rfmi
RART H wgA F RT e N AT T v |

The explosive packages shall be stocked in such a way so as to allow movement of at least one person to check the condition of all packages stored and to read
the manufacture pnmculars of each package.

TS ol 1 4 & for wfda qurs i A g ok Rl of 2 3 10 3T 3t T @)

The resistance of the lightning conductor to carth shall be as low as possible and in no case be more than 10 ohms.

17. 27 & ORY 3R 15 Hiex A gt & e S e e @1 Q) W erdiia Sae T w6 d et |
A distance of 15 meters surrounding the magazinc or store housc shall be kept clear of dried grass or bush or flammable materials.

13. R & TS e @), 9w 98 Aol & e feran o @1 &Y, dtes <2 o & fRye odien a8t st |
Every package of explosive at the time of bringing inside the magazine shall be cxamined for its sound condition.

19, 1SRTe el Uy I OR oafedl / o &t 71 e T e |
Not morc than 4 persons shall be allowed inside the magazine or store housc at any one time.

20. RrempYea] & el Al @) Mufeitn Iei § ger e s 3R 78 o e sem |
Empty packages of the cxplosives shall be removed at the carlicst and destroyed. \

21, TR 3R Hfarddl S oeR F iR It & SR S oA arel afbarsl | 3@a g 9T |
The licensce and the employce shall be conversant with procedure to be taken during the emergency within the premiscs.

22, P& a1 T SifERY B i gfFaged THdl W T TRER A sy w0 9 Ugg e e ok ug g 3 & o 6 sffam ok 3
& Sl 3R IRen Rl 25t wrea: ST o o Te1 @, ST v e ver af amef |
Free access to the licensed prcmxscs shall be given at all reasonable times to any inspecting or sampling officer and every facility shall be afforded to the officer
for ascertaining that the provisions of the Act and thesce niles and the safety conditions arc duly obscrved.

23. 9f AR Wi O fivdles Rdgs HFRfQuRE &t S[ara Uil a1 A=, T 1 IUaur o Ot &% avwa @ oied a1 oiteds &3 an
Mﬁmmﬁmﬁmﬁ@amaﬁm%mmmmmaﬁgw%manama% IFAfQuRS G Ft
franfga e aiR RARAREE 3@ & WM srure Roe 1R mie & e |
If the licensing authority or a Controller of Explosnvcs informs in writing, the holder of the licence to cXccute any repairs or to make any additions or altcrations
to the licensed premises or machincry, tools or apparatus or carry out reccommendations, which are in the opinion of such authority may posc unacceptable risk
and so nccessary for the safety of cither on-site or off-site of the premiscs or persons, the holder of the license shall cxecute the recommendations and report
compliance within the period specilicd by such aulhonly

24, Wi & T@3 3R A & e gy Redes Tt A iR sqaa beedl @1 S A wikea famies ¢ snfaramh ar geen oefd

The licensce shall purchase authorised explosives/ tireworks or safety fusc as mentioned in the list authorised explosives from a licensed factory or company for
osscssion and sale from the magazine.

Eﬂz 3 TR I FE a1 it gerel @t famt 3k @A & -

(@) N e P oTE AR e B gl wE, 125 S 1 145 . AR, ufcefa €,

() Y& (S §U UeTE) F! 7164 H¥ a1t v qer@ & e 9udda Ifeaf@a ¥t s @i 10(a) Q. (@) & S uferafva 8 ;

The possession and sale of fire-crackers generating noise level exceeding;

a) 125 dB(AI) or 145 dB(C)pk at 4 mcters distance from the point of bursting shall be prohibited;

b) For individual firc-cracker constituting the scries (joined fire-crackers), the above mentioned limit be reduced by S logl0 (N) dB, where N = number of

crackers joincd togcther.

zs.hmgéu%ﬁaﬁzmg&mmmﬁmﬁMWa}ﬂ.mm%mmﬁ IR AR WRSH 3R 37 WA & vty St @t

@ |

Accidents by firc or explosion and losses, shurtage or theft of explosives shall be immediately reported to the nearest police station and the licensing authority
and local ofTice of the licensing authority.

HfAfre W 7 Addltional Conditions :
1. w’ﬂﬂ ﬁa“ﬂ‘l{ﬂ' ﬁmwmmm.m?@nmm I R T | The licensee shall not exhibit, possess and sell Mireworks of Torelgn origin.

25:

P I 7 frentes Raw
For Dy. Chicf Controller of Explosives
| Ernakulam
Note :- This is system generated document does not require physical signature. Applicant may take printout for
their records.

Diglally signed by DOr. P K. RANA
Reason: Licence No. : E/SEML22/331
Locatlon:Ernakulam [E121778)
Date2022.09.13 05:48:51 +05:30
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Form DE-2
(Sce rule 113 of the Explosives Rules, 2008)
(Distance Form to be attached to the licence)

Safety distances required to be kept clear around magazine for high explosives or fire works or factory licence number
E/SE/KL/22/331(E121778) in form LE-3 granted to Shri RAJESH KUMAR JHA, CEO, M/s.Adani Vizhinjam Port Pvt. Ltd.
Floor No.2, Vipanchika Tower,Thycaud, Kerala-695521 .

Type of Structure(s) Safety distances
meters

Inside Safety Distances(ISD) M UM
Room or Workshop used in Connection with the Magazine 19 29
Any other Explosives Magazine or store House or Factory of the Applicant
Magazine Office

Middle Safety Distances(MSD)
Magazine Keeper's or Chowkidar's Dwelling house
Railway including Minerals and Private Railways
Canal (in active use) or other navigable water
Dock or Pier or Jetty
Public Highway or Public Road 48
Private Road which is PRINCIPAL means of access to a Temple, Mosque, Church,
Gurudwara or other places of worships, Hospital, College, School or Factory
River Embankment or Sea Embankment or Public Well
Reservoir or Bounded tank/rope way
Windmillor or Solar panel for Power Generation

13
14
15
16

17
18

19

20
21
22
23
24
25
26

Outside Safety Distances(OSD)
Dwelling House
Govt. and Public Building
Temple, Mosque, Church or Gurudwara or other Places of Worships
Shops, Market place, Public recreation and Sports Ground, College, School, Hospital,
Theater, Cinema or other Building where the public are accustomed to assemble
Factory
Buildings or Works used for the Storage in Bulk of Petroleum, Sprit, gas, or other
inflammable or hazardous substances
Building or Works used for Storage and Manufacture of Explosives or of articles
which contain Explosives
Aerodrome
Furnace, Kiln or Chimney
Quarry or mine pit head
Power House or Electric Substation
Wireless Station
Warehouse or other Storage Building
Any other Protected works

95

27
28

Overhead Electric lines
Electric Power over head Transmission Lines above 440V 90
Electric Power over head Transmission Lines upto 440V 15

The Date : 13/09/2021

Amendments :

For Dy. Chief Controller of Explosives
Emakulam

e Amendment in Drawings/Facilities/Premises dated : 13/09/2022

Note :- This is system generated document does not require physical
sighature. Applicant may take printout for their records.

Digitally signed by Dr. P K. RANA
Reason: Licence No. : E/SE/KLR2/331
Locallon:Ernakulam [E121778]
Dale2022.09.13 05:49:06 +05:30

@JJ
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Explosive Van License for Van 1 and
Van 2
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Fror cP L41h  Explsve Vav
AlCante_

E
ANMEXURE No: (®

GOVERNMENT OF INDIA

MINISTRY OF COMMERCE & INDUSTRY
PETROLEUM AND EXPLOSIVES SAFETY ORGANISATION(PESO)
(Formerly Department of Explosives)
Kendriva Bhavan, Block C-2, 3rd Floor
CSEZ PO Kakkanad Dist. Ernakulam Ernalkulam 682037

Tele: 2427286 Fax: 2427276

¢ Email: dycceernakulam@explosives.gov.in

No' E/SE/KL/25/99(E135886)
s Dated - 22/09/2021

Ti
/fgs,.-tD:lN! FIZHINJAM PORT PYT LTD.,,,
3rd Floor, Asptmwall House, Kuruvankonam, Thiruvanarthapuram
Town/Village - Thiruvananthapuram i
Duste. THIRUVANANTHAPURAM, State. Kerala, Pincode-695003

Subject: Road Van for the carriage of Explosives - Registration No KLO1CP2414 Licence No.: E/SE/KL/25/99(E 135886) granted in Form LE-
7 under Explosives Rules, 2008 -Endorsement regarding -Endorsement of Licence.

Sir(s),

Reference memo No.: E/SE/KL/25/99(E135886) Dated 22/09/2021 from Dy. Chief Contraller of Explosives. Ernakulam and inspection of the subject
premiscs by an officer of this organization on 03/09/2021,

The subject licence No. E/SE/KL/25/99(E135886) valid upto 31st March 2026 duly endorsed is forwarded herewith.
For further renewal of licence, please submit following documents so as to reach this office on or before 31/03/2026.

o Application in Form RE-1 duly filled in and signed.

= Licence fees renewable for one to five vears, to be submitted online through e-payment facility available on online application ponal under the
Explosives Rules, 2008.

= Original licence with approved plan.

= In this connection, please also refer to Rule 112 of Explosives Rules, 2008.

Please follow followng instruetions strictly:

I The records of explosives wansported by the licenced Roadvan shall be maintained in the proforma RE-6 under Part 5 of schedule V of Explosives
Rules 2008.

2. Please cnsure that persons whose antecedents verified by the local Police shall only be employed with the licenced explosives roadvan/compressor
mounded truck as drivers or cleaners. List of such drivers and cleaner's alongwith the personal particulars shall be made availabie to the local police
in advance. The re-verification of such staff shall also be made at least once in a year in compliance to Rule 61(3) of Explosives Rules 2008,

3. Please note that during transporiation of explosives, the Roadvan shall always be sttended to by two armed guards, If the consignment of explosives
5 likely to pass through sensitive arcas notified by Ministry of Home Affairs, it should be escorted by armed Police escort / guard provided by
Dustrict Police Administrantion as required in Rule 67(7) of Explosives Rules 2008

Youss ﬁjth fully,
i

':__,{Dr.' Rl?é;ugnpn!)
Deputy Chief Contraller of Explosives
4 Emakulam

Copy Forwarded to:

L. District Magistrate, THIRUVANANTHAPURAM, Kerala with reference to his Noc No: E/KL/TVM/NA/T(NS) Dated: 26/07/2021.

Deputy Chief Controller of Explosives

Emakulam
[For more information regarding status, fess and other detals, please visst our web site bup /fexplosives gov.n|

Note :- This is system generated document does not require physical signature. Applicant may

take printout for their records.
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weRIATE

GOVERNMENT OF INDIA
MINISTRY OF COMMERCE & INDUSTRY
PETROLEUM AND EXPLOSIVES SAFETY ORGANISATION/PESO)
(Formerly Depariment of Explosives)
Kendriva Bhavan, Block C-2, 3rd Floor
CSEZ PO Kakkanad Dist. Emakufam Ermakulam 682037
Tele: 2427286 Fax: 2427276

No.: E/SE/KL/25/99(E135886)
Dated:22/09/2021

MEMORANDUM

Subject; Road Van for the carriage of Explosives - Registration No KLOICP2414 of M/s. ADANI VIZHINJAM PORT PVT LTD.,, 3rd Floor,
Aspinwall House, Kuruvankonam, Thiruvasanthapuram, Distt. THIRUVANANTHAPURAM, State. Kerala -Grant of Licence.

Two copies of Licence No: E/SE/KL/25/99(E135886) granted to M/s. ADANI VIZHINIAM PORT PVT LTD.,, Survey No. 117/15-1, 117/15-2, 117/14.
117/13. Kottukal Vill, THIRUVANANTHAPURAM, Kerala for the period ending 31 March 31/03/2026 to transport Explosives by Road Van between SV
NO. 117/15-1, 11715-2, H7/14, 117/13. KOTTUKAL (V), NEYYATINKKARA (TK), THIRUVANANTHAPURAM DT, TO KADAVILA-1 STONE QUARRY
AT SY NO. 533/2, NAGARO are forwarded herewith to this office, with the request that if he is satisfied that all the conditions prescribed in the licence have
been complied with, the original copy of the same be endorsed and forwarded to the licensee directly with an intmation w0 the District Magistrate,
THIRUVANANTHAPURAM, Kerala and this office, rewining the other capy of the licence for his office record. If, however, he decides not to endarse the
licence he shall immediately return the same to this office together with a staiement of his for not endorsing the licence, not later than three months.

{Dr. R.Venugopal)
Deputy Chief Controller of Explosives

To,
this office

Copy Forwarded to:

I.  M/s.ADANI VIZHINJAM PORT PVT LTD.,, 3rd Floor, Aspinwall House, Kuruvankonam, Thiruvananthapuram. Distt.
THIRUVANANTHAPURAM, State. Kerala - 695003 with reference to their application dated 22/09/2021.
The Vehicle shall not be taken into use unless insepected by an officer and licence duly endorsed under Rule 107(3) of Explosives Rules 2008

The records of explosives transported by the licenced Roadvan shall be maintained in the proforma RE-6 under Part 5 of scheduie V of Explosives
Rules 2008,

Please ensure that persons who are antecedents verified by the local Police only shall be employed with the licenced explosives roadvan/compressor
mounded truck as drivers or cleaners. List of such drivers and cleaner's alongwith the personal particulars shall be made available to the local police
in advance. The re-verification of such staff shall also be made at least once in a year in compliance to Rule 63 (3) of Explosives Rules 2008,

For further renewal please submit the following documents so s to reach this office on or before 31/03/2026.
o Application in RE-1 duly filled in and signed.
o Licence fees renewable for one to five years, to be submitted online through e-payment facility available on online application portal under

the Explosives Rules, 2008.
o Original licence with approved plan.
© [In this connection, please also refer to Rule 112 of Explosives Rules 2008,
2. Superintendent of Police, THIRUVANANTHAPURAM,Kerala
A copy of Licence along with approved plan is enclosed for his office record.

P Deputy Chief Controller of Explosives

Ernakulam
[For more information regarding status, fees 2nd other details, pleass visit our web site bitp ifpeso gov ]

Note :- This is system generated document does not require physical signature. Applicant may
take printout for their records.

Scarmed with CamSeire:
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SIS Y=Y TeF - 7| LICENCE FORM LE-7 .
{ﬁaﬁwﬁmzeosﬁaﬁ,@ﬁm[ﬁe{wﬁ@;

(See article no 7 of Part 1 of Schedule [V of Explosives Rules, 2008)

SR - 5w A & Rt & g & Rre i 2 §

Licence to : transport explosives in a road van (558

. TSI wesifhe
;Irg@rmr Licence No. : E/SE/KL/25/99(E135886)

Wﬁﬂmf}\nnual Fee Rs : 2500/- UGENCE ENDOQSED ) ) '

|
D €T E. Bmakuiem
% . B e g SV ET
I S Caeery oIkt @t o 3 ¥
Licence is hereby granted to : M/s.ADANI VIZHINJAM PORT PVT LTD., (Occupier : Rajesh Kumar Jha) 7\ 2\
3rd Floor, Aspinwall House, Kuruvankonam, Thiruvananthapuram, % \

District—THlRUVANANTHAPURAM, State-Kerala, Pincode-695003
2. C‘F_ﬁ'ﬁiiﬂﬁ Gl / Status of licensee : Company

3. GBI DI / Particulars of the road van:
Guilch0T T / Registration No. KLOICP2414
I &1 0% TF BISe / Make and model of vehicle IT*I?E; ?‘F}C 407 EX131
TG R G / Unladen weight 2950 Kgfs)
e gigq HiSwman gu/ Maximum laden weight 6250 Kgis)
EICGEG ﬂ?m\?ﬁﬁq [Fepies! Bt siftrday amm 3300 Ke(s)
Maximum quantity of explosives permitted for transport L &
31519 GBI / Engine No. - 4SPCRIIEPY621445
TR HBI7 / Chassis No. MATS05242K8E 10649
4 IRy &1 faaX1 / Desription of Other Fiitings
IR SIA [GEhTed] P Jm1/ Quantity of Explosives permitted to carry 3300 Kg(s)

4. SIS IREY FEfafEd smeaor ( G ) & HTEY BT M/ The licensed premises shall conform to the following drawing(s):
ST HGT / Drawing No : E/SE/KLI2599(E135886) R / dated : 22092021

5. HHY HHY R 91 R Repies sffam, 1984 SR U 34l <G TG Rrepiess e, 2008 3 gl of el od Brafef
HTTART & el ST w1 wrl & |
The licence is granted subject to the provision of Explosives Act 1884 as amended from time to time and the Explosives Rules, 2008 framed
thereunder and the conditions and the following annexures...,
(@) thﬁaa A4 o q‘l@ﬁﬂ? 3 BT TGV / (a) Drawings of the road van as stated in serial no.4 above.
() AT WINPRT GRT ARG It / (b) Conditions signed by the licensing authority.

6. U MG NI 31 AT 2026 T RRMERT WM / This ficence shall remain valid till 31st day of March 2026

forth under Conditions, wherever applicable, referred to in Part 4 of Schedule V or if the licensed premises are not found conforming to the
description shown in the plans and annexure attached hereto, -

feieh / Date: 22/09/2021 I J
| 4

SU 91 RBIe® i@ | Dy. Chiet Controler of Explosives
WmeEH

| Ernakuiam

ST B TP ¥ Y81 / Endorsement for renewal of licence:

TarE Bt A e T 3 Ry TG TBT & FEaT
Date of Renewal Date of Expiry Signature of licensing authority

M:Wmm#mmmﬁﬁtamwmmﬂmu

Statutory Warning : Mishandling and misuse of explosives shall constitute serious criminal offence under the law.
Note :- This is system generated document does not require physicai signature. Applicant may
take printout for their records,




The following are the conditions of licence number F/SF/KLA259(E
granted by Controller of Explosives.

10.

12.

14.
I5.
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@ Conditons [ Conlltians)
T 37 i Rewlem & uRag ¥ Rig wew gad.-7 ¥ Reglees Py wrr e fee ST srafer 4an
F/SEAE2509(k135886) T TR Profalam ¢ -
1358H6) to transport explosives In a road van In Form

g ity QRN s agw A9 ) ataaofla a3 1
firg ) & apgeias & P Tl P s i)

This hieence is not transferable to any other explosives van
tapproval from the licensing authority.

ar, guad A AT a1 Ml oF @ ol aRafa, orgamer
No alterations should be made to the vehicle, its body and other fittings wllllm};ﬁrﬁ
g i w awe AR iy ada a7 ¥ el arel @ Adae ot & wiht S Tm‘{ e fam mrr I
This lic or its anthenticated copy shall at all times be kept in the van and produced on demand by an inspecting officer.
17 ¥ (U 1 T Wl 1) R s v o (6 @ Sl grera W el ¢ of Frentes Fram 2008 @

s with the Explosives Rules, 2008.
ST oA e (% ST WiETd SR SEEt

ged u @, Rawled ¥ kT
NaTEA T ad] ¢
The road van shall not be used for transport of explosives unless it is in a fit condition and cmm
%rg-jm aswua.ﬂw‘oﬁuﬁa‘l:muﬂhqm el & R AR anmdl & g qa @@ =1l &
ruﬂﬂﬁﬂ? ] o
The road \‘l.ll‘ shall :ctrbc used for transport of any material other than that authoriscd by this licence, unless permilted by licensing suthority in
wnling

g T 1Yy T R S = g offy ar i v 4w 4 ag Rt am e g 8, @ s 4 s

Na smoking and no firc or artificial light ar any article capable of causing fire shall be allowed on the explosives van

a7 @1 WA @i & a§F & [ ¢l R s

The vehicle shall not be used for carrying passenger.

R T4 UST T T RRGIEH] 3 9T 01 GRS o7 ORaeT Re ST el @Y, 9% NG U Ur 4 e e wafda & i A €0l R
Rremies! I WI.3aTE F T 3PE oh?a'n?rz?h ofef @1 BT O HRRAT GRT T ST 7 V61 6 @6l Ue G e, R
2 FRAR @l SR I SHfRUY T A Tt 6 R U B aar & forg i e @), &1 & e @ i e i R

e maﬁmﬁmmaﬂmﬁwaﬁﬂvﬁfmml
Road van, while explosives are being loaded or unloaded or transported shall always be under the charge of competent person who shall be

experienced in handling of explosives and fully conversant there under. Where the vehicle is not driven by the licence holder, a document signcd‘by
the liccnsee naming persans authorised to drive and accompany the vehicle shall be carried in the van and produced on*demand to an inspecting

officer,
feffer i 9 da IS UM el |
No explosives unless they arz packed in accordance with the Explosives Rules or in a manner specificd by the Chicf Controller shall be transported

in the explosives van.

Tt o favmite! & an f3eResd o1 aftae = far smom)
Detonators shall not be transported with any other explosives.

o2 Tow UF B Y 72 Be 81 91kl ¢ 41 S 31 o Wt & U7 RApYe € STl § Sfual 9SO §A fdt @ S g il & Ao ge
g afﬁ:mﬁ@%aﬂ%ﬁuﬁ%mmmﬁweqmmﬂﬂﬁ A et | gfz ¥ gefe, of fawmre
& g gy @t iR ot gt & o e RO Pieead gt ©3F & @@ @t s

x<, 5

favelt =i &1 g & Sl & a1

Any breakdown, accident, fire or explosion occurring in or involving the road van, shall be immediately reparted to the licensing authority together
with a full report of such breakdewn, accident, fire or explosion. If such accident, fire or explosion is eftended with loss of human life or serious

g3 a1 A ) o) fcies @ uikaed @@ a@ 961 a1 sne oe o & 3 Restes Bl § srer w e Reites Rdas g

injury fo naor .Er:;:‘v%. a report shall also be made immediately to the ncarest Police Station.
S g @ ST GRER 7§ crer e R W @ aea e Wt A @ SdR1 S
The explosives shall be loaded into the van only at the licensed premises of consignor and unloaded from the van at the licensed premises of the

| uftag [ 9 916 faemies! & ramiiar T 3is-6 3 1@ R Aduw sfterlt g At 9 W aga S|

consignee.
ried in Form RE-6 and present the same on demand by an inspecting officer.

The licensce shall maintain account of explosives transpo
e o HaRt v & iav omura & SR &1 o arelt ufiar & s e

The licenses and the employee shall be conversant with procedure to be taken during the emergency within the premises.

&t Few 33 ar g &F A st ot et THY U 39 URER A @1y 9gd UeE o1 @t IR ag iR A &
fere & siftifm <R 57 fewil & Suaif ayr gear Xl @1 w9 S AU e e, 99 oftwrl B wde 9w Soaa

s Al

Free access shall be given at all reasonable times to any inspecting or sampling officer and every facility shall be afforded to the officer for
ascertaining that the provisions of the Act or these rules and these conditions are duly observed.

wﬁmmgmﬁmm. fef?aﬂ ?G@Wﬁmwﬁm,ﬁwwﬁmﬁm
WIfEE IF & TSl RIT R 07 &I & qI6X 41 & U AEET €, ferd @var & @t g 97 Igfadl @
TR 2 SR T8 ST G PR arald & iR JEgaTer ) Rt 2

If the licensing aulhun'fy or a Controller of Explosives informs in writing , the holder of the licence to carry out recommendations, which are in the
opinion of such authority may posc unacceptable risk and so necessary for the safety of cither on-site or off-site persons , the holder of the license

shall execute the recommendations and report compliance within the period specified by such authority.
% T E T gt o e A W, A e A A v g e ol ST SR

ffy 1 faepies
TG AT & @T1T araicrd @l e Rl 1w
Accidents by fire or explosion and losses, shoriage or theft of explosives shall be immediatcly reported to the nearest police station and the licensing

zuthority and local office of the licensing authority

For Dy. Chief Controller of Explosives

UM | Emakulam

Note :- This is system generated document does not require physical signature. Applicant may

take printout for their records.
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kLol CP 23T ExPlogives Van
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GOVERNMENT OF INDIA
MINISTRY OF COMMERCE & INDUSTRY
PETROLEUM AND EXPLOSIVES SAFETY ORGANISA TION{PESO)
(Formerly Department of Explosives)
Kendriya Bhavan, Block C-2, 3rd Floor
CSEZ PO Kakkanad Dist. Ernakulam Ernakulam 682037
Tele: 2427286 Fax: 2427276
" Email: dycceernakulam@explosives.gov.in
No:E/SE/KIL/25/98(E135883)
Dated : 22:09/2021
To,
M5 ADANI VIZHINJAM PORT PVYT LTD.,,
3rd Floor, Aspmwall House, Kuruvankonam , Thiruvananthapuram
Town Village - Thiruvananthapuraim :
Diste. THIRUVANANTHAPURAM, State. Kerala, Pincodez-695003

Subject: Road Van for the carriage of Explosives - Registration No KLOICP2472 Licence No.:E/SE/KL/25/98(E135883) granted in Form LE-
7 under Explosives Rules, 2008 -Endorsement regarding -Endorsement of Licence.

Sir(s).

Reference memo No.: E/SE/KL/25/98(E135883) Dated 22/09/2021 from Dy. Chief Controller of Explosives, Ernakulam and inspection of the subject
premuises by an officer of this organization on 03/09/2021.

The subject licence No. E/SE/KL/25/98(E135883) valid upto 31st March 2026 duly endorsed is forwarded herewith.
For further renewal of licence, please submit following documents so as {o reach this office on or before 31/03/2026.

= Application in Form RE-| duly filled in and signed.

= Licence fees renewable for one to five years, to be submitted online through e-payment facility available on online application portal under the
Explosives Rules, 2008,

e Orniginal licence with approved plan.

= In this connection, please also refer to Rule 112 of Explosives Rules, 2008.

Please follow following instructions strictly: ®

L. The records of explosives transported by the licenced Roadvan shall be maintained in the proforma RE-6 under Part 5 of schedule V of Explosives
Rules 2008.

2. Please ensure that persons whose antecedents verified by the local Police shall only be emplayed with the licenced explosives roadvan/compressor
mounded truck as drivers or clcaners. List of such drivers and cleaner's alongwith the personal particulars shall be made available to the local police
in advance. The re-verification of such staff shall also be made at leasi once in a year in compliance to Rule 61(3) of Explosives Rules 2008

3. Please note that during transportation of explosives, the Roadvan shall always be attended to by two armed goards. IF the consignment of explosives
is likely to pass through sensitive areas notified by Ministry of Home Affairs, it should be escorted by armed Police escort / guard provided by
District Police Administrattion as required in Rule 67(7) of Explosives Rules 2008,

. Yours faithfully,

(I.']LF.L H.¥enugopal)
* Deputy Chiefl Controller of Explosives
Ermakulam

Copy Forwarded to:

I District Magistrate, THIRUVANANTHAPURAM, Kerala with reference to his Noc No: E/KL/MVM/NA/I(NS) Dated: 26/07/2021.

Deputy Chief Controller of Explosives

Ernakulam
{For more information regarding status, fees and other detils, please vinit our web site hitp {fexplosives gov.in)

Note :- This is system generated document does not require physical signature. Applicant may
take printout for their records.
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GOVERNMENT OF INDIA
MINISTRY OF COMMERCE & INDUSTRY
PETROLEUM AND EXPLOSIVES SAFETY ORGANISATION(PESO)
(Formerly Depariment of Explosives)
Kendriva Bhavan, Block C-2. 3rd Floor
CSEZ PO Kakkanad Dist. Ernakulam Ernakulam 682037
Tele: 2427286 Fax: 2427276

No.: E/SE/KL/25/98(E135883)
Dated:22/09/2021

MEMORANDUM

Subject: Road Vaa for the carriage of Explosives - Registration No KL01CP2472 of M/s.ADANI VIZHINJAM PORT PVT LTD.,, 3rd Floor.
Aspinwall House, Kuruvankonam .Thiruvananthapuram, Distt. THIRUVANANTHAPURAM, State. Kerala -Grant of Licence.

Two copies of Licence No.: E/SE/KL/25/98(E135883) granted to M/s. ADANI VIZHINJAM PORT PVT LTD.,, Survey No. 117/15-1. 117/15-2. 117/ 13,
117/14, Kottukal Vill, THIRUVANANTHAPURAM, Kerala for the period ending 315t March 31/03/2026 to transport Explosives by Road Van between §Y
NO.LI7/L5-1, 117/15-2, 117/13, 117/14, KOTTUKAL (V), NEYYATINKKARA (TK), THIRUVANANTHAPURAM DT. TO KADAVILA-I STONE QUARRY AT
SY NO. 555/2, NAGAROO are forwarded herewith to this office, with the request that if he is satisfied that all the conditions prescribed in the licence have
been complied with, the original copy of the same be endorsed and forwarded (o the licensee directly with an intimation to the District Magisirate,
THIRUVANANTHAPURAM, Kerala and this office, retaining the other copy of the licence for his office record. If, however, he decides not to endorse the
licence he shall immediately return the same to this office together with a statement of his reasons for not endorsing the licence, not later tha_:lu three months

o (Dr R.Venugopal)

Deputy Chief Controller of Explosives

To,
this office

Copy Forwarded to:

l.  M/s.ADANI VIZHINJAM PORT PVT LTD.,, 3rd Floor, Aspinwall House, Kuruvankonam ;Thiruvananthapuram, Distt.
THIRUVANANTHAPURAM, State. Kerala - 695003 with reference to their application dated 22/09/2021.
The Vehicle shall not be taken into use unless insepected by an officer and licence duly endorsed under Rule 107(3) of Explosives Rules 2008,

The records of explosives transported by the licenced Roadvan shall be maintained in the proforma RE-6 under Part 5 of schedule V of Explosives

Rules 2008.

Please ensure that persons who are antecedents verified by the local Police only shall be employed with the licenced explosives roadvan/compressor
mounded truck as drivers or cleaners. List of such drivers and cleaner’s alongwith the personal particulars shall be made available (0 the local police
in advance. The re-verification of such stalf shall also be made at least once in a year in compliance to Rule 63 (3) of Explosives Rules 2008,

For further renewal please submit the following documents so as to reach this office on or before 31/03/2026
o Application in RE-| duly filled in and signed. -
o Licence fees renewable for one to five years, to be submitted online through e-payment facility available on online application portal under

the Explosives Rules, 2008,
o Original licence with approved plan.
o In this connection, please also refer to Rule 112 of Explosives Rules 2008.
2. Superintendent of Police, THIRUYANANTHAPURAM,Kerala
A copy of Licence along with approved plan is enclosed for his office record.

Deputy Chief Controller of Explosives
Ernakulam
|For more information regarding status, fees and other details, please visit our web site hitp. #pese gov.in)

Note :- This is system generated document does not require physical signature. Applicant may
take printout for their records.
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(See article no 7 of Part | of Schedule IV of Explosives Rules, 2008)

TR Wew A & Rrewiest & TRag ¥ Rig

Licence to : transport explosives in a road van

LICENCE ENDORSED

AT / Licence No. E/SE/KL/25/98{E135883)
THIH FUU / Annual Fee Rs ; 2500/~

0DC % hEmafmhm

). TATEAR
I SN qaeERT SN &1 Sl & » ' \A\®
Licence is hereby granted to : M/s.ADANI VIZHINJAM PORT PVT LTD,, (Occupier : Shri Rnﬁf{#

3rd Floor, Aspinwall House, Kuruvankonam ,Thiruvananthapuram,
District-THIRUVANANTHAPURAM, State-Kerala, Pincode-695003

2 Giﬂilﬁ"fﬂ'l'ﬁaﬂ' / Status of licensee : Company
3. UsSH ekl { Particulars of the road van:
uﬁ’rlaﬂmm; Registration No. KLOICP2472
A &1 3 Ud HIST / Make and model of vehicle i R
W& Ugd 99 / Unladen weight 2940 Kg(s)
TS Higd i dd g9+ / Maximum laden weight 6250 Kg(s)
; $1%rc{ T il el 3310 Kgl
Maximum quantity of explosives permitted for transport £(s)
I AT/ Engine No. 4SPCR1IEPY623247
AT HBAT / Chassis No. MATS505242K8E 11332
34 fUsfdg o1 [daX01 / Desription of Other Fittings
a1 & e ST fawmie! @I AET / Quantity of Explosives permitted to carry 3310 Kg(s)

4, I iR i s ( v@uif )@ SIIEY BT AT / The licensed premises shall conform to the following drawing(s):
TG W= / Drawlng No : E/SE/KL/25/98(E135883) f&HT / dated : 22/09/2021

5 wmmw frepies ST, 1884 IR 3T 3(efH SHY T faepies g, 2008 B IuaT 3R war ud Fufaiad
TR & et Wﬁfﬂﬂ‘lﬂﬁ Bl

The licence is granted subject to the provision of Explosives Act 1884 as amended from time to time and the Explosives Rules, 2008 framed
thereunder and the conditions and the following annexures....

@) WPT‘I EFFT e 4 W@ﬁﬁﬂ%’?ﬁ G BT @Y / (a) Drawings of the road van as stated in serial no.4 above.

() SR WP RI §RT §XI&IT 6 / (b) Conditions signed by the licensing authority.

6. UE NG ARG 31 AT 2026 T (AT @/ This licence shall remain valid till 31st day of March 2026

T8 SR, AT a1 39 sidie [Rfa M o1 59w @1 9dl & e, Y 5 @ ¥FT 4 § gwaiifa, ol ot e o
7 ST TRET AR A1 I e U H 9T 1Y R0 $ Sre 78 ure o R Haftsa o ufokiEd &1 o bl § |

This licence is liable to be suspended or revoked for any violation of the Act or rules framed there under or the conditions of this licence as set
forth under Conditions, wherever applicable, referred to in Part 4 of Schcdule V or if the licensed premises are not found conforming to the
description shown in the plans and annexure attached hereto.

4

féeTiep / Date: 2210912021 p

W —

Ju 1 Rewiea Frda | Dy, Chief Controller of Explosives

. TIUTE A | Ernakulam
AN & AT &g JBIT / Endorsement for renewal of licence:
TR B Y e Wil 39t Ry T MU & FRIER
Date of Renewal Date of Expiry Signature of licensing authority

Qe vl : Rewtes! 1 Aot & wdrn @ geuar, Bt & sdi ik et smy g |

Statutory Warning : Mishandling and misuse of explosives shall constitute serious criminal offence under the law.
Note :~ This is system generated document does not require physical signature. Applicant may
take printout for their records.
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{§§C0nditions Conditions)

m%ﬂﬁﬁwﬂ@ﬁﬁiuﬁaﬁtmmméaﬁmﬁmﬁ?mmaﬁmﬁmﬁm
E/SE/KL/25/98(E135883) B Tl

The following are the conditions of licence number E/SE/KL/25/98(E135883) to transport explosives in a road van in Form LE-7

=l

1L

Note :-

granted by Controller of Explosives.

Tg ARG et 3 Te® 39 @i Sfawelia 781 8
This licence is not transferable to any other explosives van. ’
o, Ig@T arsl T o e J o of aftadE, srare= meR & SFEHIGH & (a1 ] fman s =ifku)
No alterations should be made to the vehicle, its body and other fittings without approval from the licensing authority.
Tg S I IHH! HEIE wfd wed 34 H @l st ud FRiar sftert & i w0 39 g fedr e
This licence or its authenticated copy shall at all times be kept in the van and produced on demand by an ispecting officer
TS T @, Eligaﬁaiﬁ:‘rqﬁaaiﬁm?é’l T W o q@ [ 98 31 gied A 761 € IR Awpled Fam 2008 @
Sfgarer el vl g
The road van shall not be used for ransport of explosives unless it is in a fit condition and complies with the Explosives Rules, 2008,
aﬁmmﬂg.%&@ﬁ‘rmmﬁwm%ﬁﬁwm%f@maﬁaﬁqﬁﬁmmmﬁﬁwwﬁmﬁmw
Sl A l
The road van shall not be used for transport of any material other than that authorised by this licence. unless permitted by licensing authority
writing.
mmﬁ@mﬁﬁwmqmmmmmmaﬂﬁwaﬁmamaﬂMﬁ @1 oAl g St
No smokmg and no fire or amﬁc:ai light or any article capable of causing fire shall be allowed on the explosives van.
T &1 TG 141 S e & (o7 et o s
The vehicle shall not be used for carrying passenger.
fore wrn §Se 9 R favwies! &I gars 41 Javis o1 UiaeH (a1 off W@l 8l, 99 900 U8 1 UH fedl vam aifea & uwr T it o
BT @1 (U378 T3 & A § R 379 Qofa: oRefr &1 el o Srwitur grR1 7 I o 381 8 98l Ue T gwaaw, forg W
wﬁm@mﬁmwma}m 2 R 7 1 9ot  RIT mRigd far T 8, aaa?muammemﬁnﬂ
BRI AN @1 o7 I 39 9 Ry smai
Road van, while explosives are being loaded or unloaded or transported shall always be under the charge of competent person who shall be
experienced in handling of explosives and fully conversant there under. Where the vehicle is not driven by the licence holder, a document signed by
the licensee naming persons authorised (o drive and accompany the vehicle shall be carried in the van and produced on demand to an inspecting
officer.
T # faHi i faepies @1 e q@ 9@ T a1 g oE a9 & 3 Aewies Fanl F oEeR o1 §e Neice FeEe g
ey 4 0 7 7 g T4 |
No explosives unless they are packed in accordance with the Explosives Rules or in a manner specified by the Chief Controller shall be transported
in the explosives van.
ol o fawmiea! Ty e %1 ultaes 781 faar smam
Dewnalnrs shall not be transported with any other explosives.
mmﬁ‘ TE §1 S @ a1 I S A S & A1 AT g O § Sal WS O §99 fohdt § Sferd 8 S § 9 i g
Eﬂ %ﬁﬂ@ﬁ@fﬁmwmﬁmwmﬁaﬁmamwmm, Yy ar fwme §
mﬁraﬁmﬁmﬂ%m%mﬁhmmﬁfﬂmﬁ&ﬁuﬁﬂ?ﬁ%aﬁmwﬁﬁﬁﬂg&lﬂéﬂﬁaﬂmﬁmﬁ:
Any breakdown, accident, fire or explosion occurnng in or involving the road van, shall be immediately reported to the licensing authority together
with a full report of such breakdown, accident, fire or explosion. If such accident, fire or explosian is attended with loss of human life or scrious
injury (o person or property, a report shall also be made immediately to the nearest Police Station.
favpie®! &1 9F & TN $ @ INER § 31 el S R N o Ui ) 3 g 8 I S|

The explosives shall be loaded into the van only at the licensed premises of consignor and unloaded from the van at the licensed premises of the

consignee.
W%W‘WWWHQWWWWM-G H @ 3R e sifteRT gR1 g 9 O aRgg S|
The licensee shall maintain account of explosives transported in Fonm RE-6 and present the same on demand by an inspecting officer,
& Via¥ ST9Td & SR 1 ST areil Wlndn § 3f@Ta gil |
The licensee and the employee shall be conversant with procedure to be taken during the emergency within the premises.
ferell Fleror &3 a1 A A ard SHfieR] &1 9 gfdagea 990 U1 S GNER T 1Y Ugd Wer ®f g iR 98 AR ¢
E‘qﬂgﬁwﬁrﬁmmﬁﬁtrﬁé: SuEAl] quT gea Tl Ol &1 yE w0 { ued [Su e g, 99 e &1 uE ey U
GI[Q" T

Free access shall be given at all reasonable times to any inspecting or sampling officer and every facility shall be afforded to the officer for
ascertaining that the provisions of the Act or these rules and these conditions are duly observed.

u&a@muﬁﬂgﬁﬁwﬁqﬁ ﬁr?aﬂmﬁ ﬁﬁgmﬁ?ﬁamﬁﬁm.%@u@aﬁaﬁmﬁmﬁ
i .
@ﬁﬁwu@ wgr;rz =@ *q'rs'( ﬁwﬁggm iord Sl 8 reftaur 3 degfadt

If the licensing authority or a Controller of EApIU‘SI\'eS mfon'ns in writing , the holder of the licence to carry out recommendations, which are in the
opinion of such authority may pose unacceptable risk and so necessary for the safety of either on-site or off-site persons |, the holder of the license
shall execute the recommendations and report compliance within the period specified by such authority.

o 1 Preciess & RO 6 Al BRI el T dr B & e oo 2 o s it A
kL e i L L LG e 9 L ®

Accidents by fire or explosion and losses, shortage or theft of explosives shall be immediately reported to the nearest police station and ihe licensing
authority and local office of the licensing authority

Fa 30 & [upres Prisd

For Dy. Chief Controller of Explosives

QUG EH | Ernakulam

This is system generated document does not require physical signature. Applicant may
take printout for their records.
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ANNEXURE

(NONI@: 232/2022-2023/A-2/RPTL19/2139

olom]: 2570272023

MNEIB (NINIEDIIW DYDY

Mm@ all.e., ®oImmmaleo (=)
afll0l: 695601, BaO06N): 4702672242, 60-OAQA] : nagarcorgp@gmail.com

QILNIO®Wo, (UaeM 1R L0, MIo@EE:@ o, AY GMUAIMEERUILMNSS

e I3y

(O1.of].@RE @YE; HMVBMNG 232, FTE & 0S QORIMMBN 21S6ERU3 1996)

aaaiqumrvloesent@ @ERaA &)00@ VI

oommBIw0s i o o -
@)00IMBesnsemo, Gl@IMal)®o.

x:?:nr:mjﬁ Soafde; alonaImMmo

E:ﬁg;ﬁg;gﬁmgmﬂ afl¥lenmo @eIM1 ealods aaialnigd aflmlgnl

aus@al mmiG/ae:sls mmid

:‘;‘:‘jﬁ:‘;’u‘ﬁ“ﬁ 25/02/2023 oyo@d  31/03/3025 Qe
@) MA@ mmid oo
aeaiamadrd aaflms 45000 /- @)nl 122010457071 25/02/2023
e@9859@ n iy 6000/~ @)nl 1220104570,71 25/02/2023
@@ sy 6250 /- @)l 1220104570 25/02/2023
e T -

aaaiamndat aemynie)-
SMIMOIN aN02EIE6 1w
MRIGEHal al(MEERE)NS
/0B EERUD (MG,

o lom], SHoeIwani, Modelo
@RU1E00 MUadalme )

MRICEnl TVISH nll@o, ald@lmunlole:ommnm]
1. ali@o(eoa1ocuus] 28/02/2024), nlcisog o
almoRI@ 160 13/09/2022 6121 Mo
Minmmimna.s. amal 122231 @n1217790 @ Ay
['Hgi 'nn‘ﬂga

2. 6al9RINAMM & CIENEIUB GEenI@ U ()

(B9a100u0S1 31/05/2025) 000 ot /Flewose] nid:)allwd
mlomes @emay], afsegomuial avdsiealead
(0e190uw] 31/03/2026) (MoMUOSM al@louol@lois gflaod

3. MRIBSHA! (VISM i@ Gni™)e A

MBad1EnQ)HS8)ES®)o E:0ei0muws] @lmim myaes
aaaimuadaulang ©:0e0us] @aIram1en)mmmaen.

@900 myie

No: @
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00RIMMNY] MIOY «IOWN O (QIMASN GRMANVE)CEOABMIE)IN).

T 008 aldRII@OT @0 GYB:Slo @REM MSEMISE 2SBS0 AONILIE]0 @pmuelal
(i@ CBHENBMIEI0M).

2 amo¥lms muneinijo @RENANES MUIWmIDaTlagle Al IO WM W] L0013 e200/6 M5 01
@RUS10ROASIOMmIM AF 9EEI0NMINBELNI al@lewauslenmala’ aaiqunda] eniar a6V M0
Madesenemlo @NAIE EMIRIOUSITE DD aealmdms @oaresnenzmnen.

3 aB@) oRIeMONg $9050m1e3 aaeclmundmy madeae)enments @ (MUORIWD af)2jonim)e
SHIEMOMSs QNI 12SS 80) BGINE HeRIMMdm) @eF Gal@)o, ABRIMIMBMIIOE Mmmimlo
263UBNIN0 H:96M 1N B0} BRSWISe el Niaflelesnsrmoan.

4 alemio@an]ed orilomle @emyisre eIl ajeusxingnam amawl@s runalo moQId alosgl@m@ o
a@IFiws MIBOmIMM alddo flni@e B3MFE)S alemomw @y lwd @ralwlesnenzmImas)m).

5 amo¥lmd muneinilo al@lMEERS)0 (UiGm Moo M00[S 05 @@INIEM)BOUE DENILND TR
aflwomie)o 6al0mMILEMIAlEOIMI S0 aflwomlane alielseamn] alafls)es
EBEAEMalBIGMAEBEUE 2V, @RMONE ,0a108] MIOLIIDAIWOS weilo geMEaBI@m Aflwamiale
mjesflesnenzmosni.

¢ ®6ed (nidomlslumeamlanimie asjnllal muoelo niyeml@IesnaB@oET,

7 @D muoslcolenfews aielmeawlangewo, agamsslaljo GO 190w Mlesdiallanleemwo
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AVPPL Letter - Submission of EC Copy

to Nagaroor Panchayath
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adani
Ports and
Logistics

Ref: AVPPL/SEIAA/2022-23/2117 Date: 16" September 2022

To,
The Panchayat Secretary,
Office of the Nagaroor Grama Panchayat,

\/Chemmarathamukku. Nagaroor,

Thiruvananthapuram,
Kerala - 685601

Subject: Environment Clearance (EC) for Granite Building Stone Quarry situated at Re-
Sy. Block No. 37, Re-Sy. No. 554/1, 554/5 & 554/6 of Nagaroor village (Kadavilla),
Chirayinkeezh Taluk, Thiruvananthapuram District of Kerala State - Reg.

Reference: EC No. 92/Q/2022 dated 16.08.2022

Dear Sir/Madam,

As per the EC obtained from State Environment Assessment Authority (SEIAA), Kerala
vide reference above, The proponent shall send a copy of the EC to concerned Grama
Panchayat/District Panchayat/Municipality/Corporation/Urban Local Body and also to
the Local NGO, if any, from whom suggestions/representations, if any, were received
while processing the proposal. The Environmental Clearance shall also be uploaded on
the website of the company.

Therefore, we are herewith enclosing a copy of the EC for your reference and records. A
copy of the EC is available with the SEIAA office and it is available on the website of the
Authority at www.seiaakerala.in and on the website www.parivesh.nic.in. The copy of EC
is also uploaded to our company website: https://www.adaniports.com/Downloads.

You are requested to kindly acknowledge the receipt of the same.
Thanking you. “

Q="

Yours Sincerely
Sunil Kumar Ayyappan
AGM-Projects

Encl: As Stated Above

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

3 Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam, info ni.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Anmedabad-382421
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Ambient Noise Monitoring Report




TEST REPORT

TC-12191

ULR No: TC1219123000002261F

LRI No.: SEAAL23100427A Date: 10-10-2023 Page 1 of 2
CUSTOMER DETAILS

M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address | Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District
Customer Reference Test Request date: 28-09-2023

DETAILS OF MONITORING

Product Category Atmospheric Pollution Sample Code EN23091101
Sample Name Ambient Noise Monitoring Commenced on 28-09-2023
Test Method IS 9989:1981 Monitoring Completed on 29-09-2023

Monitoring Location

Project Site Monitored by

Lab Authorized Sampler

Latitude 8°4348.11” N Longitude 76° 50’23.12” E
SAMPLING SITE DETAILS
Survey No. 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
MONITORING RESULTS - Leq
RESULT
TIME RESULTS dB(A) TIME d?;(JA) S TIME | RESULTS dB(A)
06:00 38.4 14:00 51.5 22:00 37.2
07:00 41.2 15:00 51.9 23:00 38.6
08:00 45.5 16:00 53.1 24:00 41.4
09:00 49.1 17:00 53.5 01:00 42.2
10:00 51.5 18:00 47.9 02:00 41.8
11:00 54.6 19:00 44.4 03:00 42.6
12:00 51.9 20:00 40.4 04:00 41.4
13:00 51.1 21:00 39.9 05:00 43.4




TEST REPORT

TC-12191

ULR No: TC1219123000002261F

LRI No.: SEAAL23100427A Date: 10-10-2023

Page 2 of 2

TEST RESULTS- CHEMICAL DISCIPLINE

Limit as per Noise Pollution
1? L PARAMETERS UNIT RE,?UL (Regulation and Control)
o. Rules, 2000 (Industrial Area)
1 Ambient Sound Level (Leq) Day Time (06:00 to 22:00) dB(A) 50.0 75 dB (A)
2 Ambient Sound Level (Leq) Night Time (22:00 to 06:00) dB(A) 41.8 70 dB (A)
Remarks:

***End of Report***




TC-12191

TEST REPORT

ULR No: TC1219123000002262F

LRI No.: SEAAL23100428A

Date: 10-10-2023 Page 1 of 2

CUSTOMER DETAILS

Customer Name & Address

M/s Adani Vizhinjam Port PVt Ltd
Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District

Customer Reference

Test Request date: 28-09-2023

DETAILS OF MONITORING

Product Category Atmospheric Pollution Sample Code EN23091102
Sample Name Ambient Noise Monitoring Commenced on | 28-09-2023
Test Method IS 9989:1981 Monitoring Completed on 29-09-2023
Near Operators Rest Room North .
Monitoring Location Side Monitored by Is,z’i)nA}étrhorlzed
(250 m away from Project Site) p
Latitude 8°43°48.63” N Longitude 76° 50’12.46” E
SAMPLING SITE DETAILS
Survey No. 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
MONITORING RESULTS - Leq
RESULTS
TIME RESULTS dB(A) TIME dB(A) TIME | RESULTS dB(A)
06:00 40.0 14:00 53.6 22:00 38.7
07:00 42.8 15:00 54.0 23:00 37.0
08:00 47.4 16:00 55.2 24:00 39.6
09:00 51.1 17:00 55.6 01:00 40.4
10:00 53.6 18:00 49.9 02:00 40.0
11:00 56.9 19:00 46.1 03:00 40.8
12:00 54.0 20:00 42.0 04:00 39.6
13:00 53.1 21:00 41.5 05:00 41.5




TEST REPORT

TC-12191

ULR No: TC1219123000002262F

LRI No.: SEAAL23100428A Date: 10-10-2023

Page 2 of 2

TEST RESULTS- CHEMICAL DISCIPLINE

Limit as per Noise Pollution

BN PARAMETERS uniT | RESUL | = pegulation and Control)
No. T Rules, 2000 (Industrial Area)
1 Ambient Sound Level (Leq) Day Time (06:00 to 22:00) dB(A) 52.1 75 dB (A)
2 Ambient Sound Level (Leq) Night Time (22:00 to 06:00) dB(A) 40.0 70 dB (A)
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002263F

LRI No.: SEAAL23100429A Date: 10-10-2023 Page 1 of 2
CUSTOMER DETAILS
Customer Name & M/s Adani Vl'zhu'l_]am Port PVt Ltd
Address Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District
Customer Reference Test Request date: 28-09-2023
DETAILS OF MONITORING
Product Category Atmospheric Pollution Sample Code EN23091103
Sample Name Ambient Noise Monitoring Commenced on | 28-09-2023
Test Method IS 9989:1981 Monitoring Completed on 29-09-2023

Monitoring Location

Vanchiyoor UP School West Side

(1 Km away from Project Site) Monitored by

Lab Authorized Sampler

Latitude 8°43’16.56” N Longitude 76° 50’10.91” E
SAMPLING SITE DETAILS
Survey No. 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
MONITORING RESULTS - Leq
RESULT
TIME RESULTS dB(A) TIME d?;(JA) S TIME | RESULTS dB(A)
06:00 35.4 14:00 47.5 22:00 34.3
07:00 38.0 15:00 47.8 23:00 36.3
08:00 42.0 16:00 48.9 24:00 38.9
09:00 45.3 17:00 49.3 01:00 39.6
10:00 47.5 18:00 44.2 02:00 39.3
11:00 50.4 19:00 40.9 03:00 40.0
12:00 47.8 20:00 37.2 04:00 38.9
13:00 47.1 21:00 36.8 05:00 40.8




TEST REPORT

TC-12191

ULR No: TC1219123000002263F

LRI No.: SEAAL23100429A Date: 10-10-2023

Page 2 of 2

TEST RESULTS- CHEMICAL DISCIPLINE

o PARAMETERS unrr | RESUE " [Regutation and Control)
Rules, 2000 (Safe zone Area)
1 Ambient Sound Level (Leq) Day Time (06:00 to 22:00) dB(A) 57.6 50 dB (A)
2 Ambient Sound Level (Leq) Night Time (22:00 to 06:00) dB(A) 42.1 40 dB (A)
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002264F

LRI No.: SEAAL23100430A Date: 10-10-2023 Page 1 of 2
CUSTOMER DETAILS

M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address | Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District
Customer Reference Test Request date: 28-09-2023

DETAILS OF MONITORING

Product Category Atmospheric Pollution Sample Code EN23091104
Sample Name Ambient Noise xfmtomg Commenced | 53 9. 9023
Test Method IS 9989:1981 Monitoring Completed on | 29-09-2023

Monitoring Location

St. Joseph of Cluny Public School
- South side
(850 m away from Project Site)

Monitored by

Lab Authorized Sampler

Latitude 8°43°37.63” N Longitude 76° 50’49.33” E
SAMPLING SITE DETAILS
Survey No. 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
MONITORING RESULTS - Leq
RESULT
TIME RESULTS dB(A) TIME dSBI(JA) E TIME RESULTS dB(A)
06:00 36.1 14:00 48.4 22:00 35.0
07:00 38.7 15:00 48.7 23:00 36.8
08:00 42.8 16:00 49.8 24:00 39.4
09:00 46.1 17:00 50.2 01:00 40.2
10:00 48.4 18:00 45.0 02:00 39.8
11:00 51.3 19:00 41.7 03:00 40.6
12:00 48.7 20:00 37.9 04:00 39.4
13:00 48.0 21:00 37.5 05:00 41.3




TEST REPORT

TC-12191

ULR No: TC1219123000002264F

LRI No.: SEAAL23100430A Date: 10-10-2023

Page 2 of 2

TEST RESULTS- CHEMICAL DISCIPLINE

Limit as per Noise Pollution

BN PARAMETERS uniT | RESUL | = pegulation and Control)
No. T Rules, 2000 ((Safe zone Area)
1 Ambient Sound Level (Leq) Day Time (06:00 to 22:00) dB(A) 54.5 50 dB (4)
2 Ambient Sound Level (Leq) Night Time (22:00 to 06:00) dB(A) 41.8 45 dB (A)
Remarks:

***End of Report***




TC-12191

TEST REPORT

ULR No: TC1219123000002265F

LRI No.: SEAAL23100431A

Date: 10-10-2023 Page 1 of 2

CUSTOMER DETAILS

M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address | Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District
Customer Reference Test Request date: 28-09-2023
DETAILS OF MONITORING
Product Category Atmospheric Pollution Sample Code EN23091105
Sample Name Ambient Noise Monitoring Commenced on 28-09-2023
Test Method IS 9989:1981 Monitoring Completed on 29-09-2023
Viswanadhapuram Shiva Temple
Monitoring Location East Side Monitored by Lab Authorized Sampler
(650 m away from Project Site)
Latitude 8°449.02” N Longitude 76° 50’18.82” E
SAMPLING SITE DETAILS
Survey No. 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
MONITORING RESULTS - Leq
TIME RESULTS dB(A) TIME R]ZSBI(JI;;T E TIME RESULTS dB(A)
06:00 37.1 14:00 49.7 22:00 35.9
07:00 39.7 15:00 50.0 23:00 36.8
08:00 43.9 16:00 51.2 24:00 39.4
09:00 47.4 17:00 51.6 01:00 40.2
10:00 49.7 18:00 46.2 02:00 39.8
11:00 52.7 19:00 42.8 03:00 40.6
12:00 50.0 20:00 39.0 04:00 39.4
13:00 49.3 21:00 38.5 05:00 41.3




TEST REPORT

TC-12191

ULR No: TC1219123000002265F

LRI No.: SEAAL23100431A Date: 10-10-2023

Page 2 of 2

TEST RESULTS- CHEMICAL DISCIPLINE

Limit as per Noise Pollution

BN PARAMETERS uniT | RESUL | = pegulation and Control)
No. T Rules, 2000 ((Safe zone Area)
1 Ambient Sound Level (Leq) Day Time (06:00 to 22:00) dB(A) 51.9 50 dB (4)
2 Ambient Sound Level (Leq) Night Time (22:00 to 06:00) dB(A) 41.4 40 dB (A)
Remarks:

***End of Report***
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Notice of Appointment of Statutory

Persons




FIRST SCHEDULE
Form I
(See Regulation 3,6,7,8)
Notice of Appointment of Agent
From
Rajesh Kumar Jha,
CEO & MD

3" Floor, Aspinwall House,
Kuravankonam, Thiruvananthapuram,
Kerala - 695003

To

The Director General of Mines Safety,
P.O. DHANBAD. Eastern Railway,
JHARKHAND STATE - 826001

The Dy. Director General of Mines Safety,
Southern Zone Bangalore

The Director of Mines Safety
Southern Zone, Bangalore

Sir,

3200
ANNEXURE No: @

[ have to furnish the following particulars in respect of (I) Kadavila 2&3 Stone Quarry located
at Block No. 37, Re-Sy No. 554/1, 554/5, 554/6 of Nagaroor (v), Chirayinkeezhu (TKk),
Thiruvananthapuram (Dt) — 695 101 Kerala State of M/s. Adani Vizhinjam Port Pvt Ltd.,

1. Incase old CHANGE OF MINE:
a. Old Name of Mine : NIL
b. Date of Change : NIL

2. Situation of the Mine

a. Extent : 2.4706 Ha

a. Village :  Nagaroor(v),

b. Police Station : Nagaroor

c. Division (Taluk) : Chirayankeezhu(TK),
d. State : Kerala



3. Name and Postal Address of (ii)

(a) Owner

(b) Appointment of Agent

DATE OF APPOINTMENT

Actual Date of Opening/Reepening
Abandenment/Dis—Ceontinuance of

the Mine

3201

RAJESH KUMAR JHA

Mine owner,

CEO & MD

M/s Adani Vizhinjam Port Pvt Ltd.,
3 Floor Aspinwall House,
Kuravankonam,
Thiruvananthapuram — 695003.
KERALA SATE

Mobile No: +91 77520 11111
Mail Id: rajesh.jha@adani.com

JITESH GUPTA

Mine Agent,

M/s Adani Vizhinjam Port Pvt Ltd.,
3 Floor, Aspinwall House,
Kuravankonam,
Thiruvananthapuram — 695003,
KERALA SATE.

Mobile No: +91 8089787728

Mail Id: jitesh.gupta@adani.com

14.07.2023

14.07.2023

Yours faithfully,
Signature:

Designation: Owrler/Agent/Manager
Date:



adani 3202

Ports and
Logistics

14.07.2023
Thiruvananthapuram.

From,

Rajesh Kumar Jha,

CEO & MD

M/s Adani Vizhinjam Port Pvt Ltd.,

3rd Floor Aspinwall House,
Kuravankonam, Thiruvananthapuram,
Kerala - 695003

TO,

The Director General of Mines Safety,
P.O Dhanbad - 826001, Eastern Railway,
Jharkhand State.

The Dy. Director General of Mines Safety,
Southern Zone, Bangalore

The Director of Mines Safety
Southern Zone, Bangalore.

Dear Mr. JITESH GUPTA
Sub: Appointment Letter.

I am herewith nominating you as Mine Agent with Reference to Regulation 8 A
under MMR 1961 to our Kadavila-2&3 Stone Quarry of M/s. Adani
Vizhinjam Port Pvt Ltd., located at Block No. 37, Re-Sy No. 554/1,
554/5, 554/6 of Nagaroor (v), Chirayinkeezhu (Tk), Thiruvananthapuram (Dt)
- 695 101 Kerala State. Blue Metal (Mineral) and you are advised to take
charge as Mine Agent on or before 14.07.2023

You are hereby informed that the terms and conditions of your service as per
Reg 8A under MMR 1961 and return the copy of the Appointment Order with duly
signed by you.

Kindly acknowledge the receipt.

Thanking You,

Yours Sincerely, Received with thanks,
T /L L M,/

L D
Rajesh Kumar Jha JITESH GUPTA
CEO' Cum Mine Owner

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

3 Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421



14.07.2023
Thiruvananthapuram

From,

Mr. JITESH GUPTA

3 Floor Aspinwall House,
Kuravankonam, Thiruvananthapuram,
Kerala — 695003

To,
CEO

M/s. Adani Vizhinjam Port Pvt Ltd.,
3" Floor, Aspinwall House,
Kuravankonam, Thiruvananthapuram,
Kerala - 695003

Dear Sir,

Sub: Acceptance Letter

Ref: Appointment Letter Dt 14.07.2023

3203

[ am herewith furnishing my acceptance Letter with reference to your Appointment letter Dt

14.07.2023 as a Mine Agent.

Hence, I kindly request you to accept my acceptance letter and permit me to join the duty as

Mine Agent from 14.07.2023

Thanking You
Yours Sincerely,

o / kg i -
A

JITESH GUPTA
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AVPPL/DGMS/2022-23/2580

20.09.2023
Thiruvananthapuram.

To

The Director General of Mine Safety,
P.O.DHANBAD - 826001. Eastern Railway,
JHARKAND STATE.

The Dy. Director General of Mines Safety,
Southern Zone, Bangalore

The Director of Mines Safety
Southern Zone, Bangalore.

Dear Sir,

3204

Sub: Appointment of Mines Manager, Assistant Mines Manager, Mines

Foreman and Mechanical Engineer

I am herewith enclosing the Notice of Appointment of Mines Manager,
Assistant Mines Manager, Mines Foreman & Mechanical Engineer in First
Schedule of Form - I in respect of Kadavila 2&3 Stone quarry of M/s. Adani

Vizhinjam Port Pvt Ltd., located at Block No. 37 Re S
554/6 Nagaroor (v), Chirayinkeezhu (Tk),

695 101 Kerala State
Kindly acknowledge the receipt.

Thanking You,
Yours Sincerely,

foot

Rajesh Kumar Jha
CEO Cum Mine Owner

Adani Vizhinjam Port Pyt Ltd Tel +9179 2656 5555

3™ Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:

Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G, Highway, Khodiyar, Ahmedabad

y No. 554/1, 554/5 &
Thiruvananthapuram (Dt) -

-382421
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Sl.No Particulars Annex
ure No
i} Notice of Appointment of Mines Manager Assistant Mines Manager, 1

Mines Foreman & Mechanical Engineer

Appointment Letter — Mines Manager (P Kumar) 2

Acceptance Letter — Mines Manager (P Kumar) 3

Statutory Certificate — Mines Manager (P Kumar) 4

Appointment Letter — Assistant Mines Manager (Jawahar Srinath) 5

Acceptance Letter — Assistant Mines Manager (Jawahar Srinath) 6
7
8
9

2

3

4

5

6

7 Statutory Certificate — Assistant Mines Manager (Jawahar Srinath)
8 Appointment Letter — Mines Foreman (Selvakumareshan)

9 Acceptance Letter — Mines Foreman (Selvakumareshan)
10

11

12

13

Statutory Certificate — Mines Foreman (Selvakumareshan) 10
Appointment Letter — Mechanical Engineer (Ebinsam) 11
Acceptance Letter — Mechanical Engineer (Ebinsam) 12
Degree Certificate — Mechanical Engineer (Ebinsam) 13

Hence, I kindly request you give permission for Opening of the Mine and Appointment of
Agent under Regulation 3,6,7,8 in Form I of First Schedule under MMR 1961.

Thanking You,
Yours Sincerely,

fa.r‘ldz&/

Rajesh Kumar Jha
Mine Owner.

Encl: Form I and its Related Documents.

Adani Vizhinjam Port Pyt Ltd Tel +9179 2656 5555

3" Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankenam info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: UB1200GJ2015PTCOB3954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421
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ANNEXURE No: (2.3

FIRST SCHEDULE
Form I , @
(See Regulation 3,6,7,8) ' '

Notice of Appointment of Mines Manager, Assistant Mines Manager, Mine Foreman &
Mechanical Engineer

From

Rajesh Kumar Jha,

CEO & MD

3" Floor, Aspinwall House,
Kuravankonam, Thiruvananthapuram,
Kerala - 695003

To

The Director General of Mines Safety,
P.O. DHANBAD. Eastern Railway,
JHARKHAND STATE - 826001

The Dy. Director General of Mines Safety,
Southern Zone Bangalore

The Director of Mines Safety
Southern Zone, Bangalore
Sir,
[ have to furnish the following particulars in respect of (I) Kadavila 2&3 Stone Quarry at
Nagaroor (v), Chirayinkeezhu (T k), Thiruvananthapuram (Dt) — 695 101 Kerala State of Ms.
Adani Vizhinjam Port Pvt Ltd.,

1. Incase old CHANGE OF MINE:

a. Old Name of Mine : NIL
b. Date of Change : NIL

2. Situation of the Mine

a. Extent : 24706 Ha

a. Village : Nagaroor(v),

b. Police Station : Nagaroor

c. Division (Taluk) : Chirayankeezhu(TK),
d. State : Kerala



3. Name and Postal Address of (ii)

(a) Owner

(b) Appointment of Agent

(c) Appointment of Mines Manager

Certificate No. 1395
Dated: 03.05.2000

Date of APPOINTMENT

(d) Appointment of Assistant
Mines Manager
Certificate No. SMIU-E 2901

Date of APPOINTMENT

\elJ

3207

RAJESH KUMAR JHA

Mine owner,

CEO & MD

M/s Adani Vizhinjam Port Pvt Ltd.,
3 Floor Aspinwall House,

Kuravankonam,
Thiruvananthapuram — 695003.
KERALA SATE

Mobile No: +91 77520 11111
Mail Id: rajesh.iha@adani.com
JITESH GUPTA

Mine Agent,
M/s Adani Vizhinjam Port Pvt Ltd.,
3" Floor, Aspinwall House,

Kuravankonam,
Thiruvananthapuram — 695003,
KERALA SATE.

Mobile No: +91 8089787728
Mail Id: jitesh.eupta@adani.com
P KUMAR

M/s Adani Vizhinjam Port Pvt Ltd.,
3 Floor, Aspinwall House,
Kuravankonam,
Thiruvananthapuram — 695003
KERALA STATE.

Mobile No: +91 94833 50581
Mail Id: kumarp|426@gmail.com

Date: 01.07.2023

JAWAHAR SRINATH S

M/s Adani Vizhinjam Port Pvt Ltd.,
3" Floor, Aspinwall House,
Kuravankonam,
Thiruvananthapuram — 695003
KERALA STATE.

Mobile No: +91 94833 50581

Mail Id: jawaharsrinath333@email.com

Date: 14.07.2023
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(¢) Appointment of SELVAKUMARESHAN N. G.
Mines Foreman M/s Adani Vizhinjam Port Pvt Ltd.,
Certificate No. FR/5197 3" Floor, Aspinwall House,

Kuravankonam,
Thiruvananthapuram — 695003
KERALA STATE.

Mobile No: +91 97916 48323
Mail Id: sclvagpe@email.com

Date of APPOINTMENT Date: 14.07.2023
(f) Appointment of Mechanical S REBIN SAM
Engineer M/s Adani Vizhinjam Port Pyt Ltd.,

3" Floor, Aspinwall House,
Certificate No 961216114034/RG Kuravankonam,

Thiruvananthapuram — 695003

KERALA STATE

Mobile No: 96563 97102

Mail Id: cbinsam98@ email.com

Date of APPOINTMENT Date: 14.07.2023

Actual Date of Opening/Reepening
Abandenment/Dis—Continuanee of : 14.07.2023
the Mine

Yours faithfully,
Signature: \/

Designation: Owher/Agent/Manager
Date:
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Logistics

D13.07.2023
Thiruvananthapuram

To
Mr. PALANIVELU KUMAR
M/s. Adani Vizhinjam Port Pvt Ltd.,

3" Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Mr. PALANIVELU KUMAR

Sub: Appointment Letter

Ref: Appointment for the position of Mines Manager

This is to inform you that as per discussion on 13.07.2023, the Management has
decided you to appoint as Mines Manager for our Kadavila-28&3 Stone Quarry
located at Block No. 37, Re-Survey Nos. 554/1, 554/5, 554/6 of Nagaroor (V),
Cheriyankeezhu (TK), Thiruvananthapuram District, Kerala and you are advised
to join the Duty on or before 14.07.2023

Further, you are hereby informed that the terms and conditions of your service

will be as per our Organization norms.

For M/s Adani Vizhinjam Port Pvt Ltd.,

Ny,

)
\i &

RAJESH KUMAR JHA

CEO cum Mine Owner
Adani Vizhinjam Port Pt Ltd Tel +9179 2656 5555
3" Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam . info@adani.com
Thiruvananthapuram, www.adani.com
Kerala-695003 CiN: U61200GJ2015PTC0OB3954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S, G. Highway, Khodiyar, Ahmedabad-382421



14.07.2023
Thiruvananthapuram

From,

Mr. PALANIVELU KUMAR
3 Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

To,
CEO

M/s. Adani Vizhinjam port Pvt Ltd.,

3" Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Sir,

Sub: Acceptance Letter

Ref: Appointment Letter Dt 13.07.2023

3210

I am herewith furnishing my acceptance Letter with reference to your
Appointment letter Dt 13.07.2023 as a Mines Manager for Kadavila-2&3

Building Stone Quarry located at Block No. 37, Re-Surve
554/6 of Nagaroor (V), Cheriyankeezhu (TK),

Kerala

y Nos. 554/1, 554/5,
Thiruvananthapuram District,

Hence, I kindly request you to accept my acceptance letter and permit me to

join the duty as Mines Manager on 14.07.2023

Thanking You
Yours Sincerely,

PALANIVELU KUMAR

e
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13.07.2023
Thiruvananthapuram

To

Mr. Jawahar Srinath S

M/s. Adani Vizhinjam Port Pvt Ltd.,
3 Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Mr. JAWAHAR SRINATH S

Sub: Appointment Letter

Ref: Appointment for the position of Assistant Mines Manager

This is to inform you that as per discussion on 13.07.2023, the Management has
decided to transfer you as an Assistant Mines Manager for our Kadavila-2&3
Stone Quarry located at Block No. 37, Re-Survey Nos. 554/1, 554/5, 554/6 of
Nagaroor (V), Cheriyankeezhu (TK), Thiruvananthapuram District, Kerala and
you are advised to join the Duty on or before 14.07.2023

Further, you are hereby informed that the terms and conditions of your service
will be as per the annexure to this appointment letter,

For M/s Adani Vizhinjam Port Pvt Ltd.,

RAJESH KUMAR JHA
CEO cum Mine Owner

Adani Vlizhinjam Port Put Ltd Tel +9179 2656 5555

3" Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-625003 CIN: U61200GJ2015PTC0B3954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421
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14.07.2023
Thiruvananthapuram

From,

Mr. Jawahar Srinath S

3™ Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

To,

CEO

M/s. Adani Vizhinjam Port Pvt Ltd.,
3™ Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Sir,

Sub: Acceptance Letter

Ref: Appointment Letter Dt. 13.07.2023

I am herewith furnishing my acceptance Letter with reference to your
Appointment letter Dt 13.07.2023 as an Assistant Mines Manager for Kadavila-

28&3 Building Stone Quarry located at Block No. 37, Re-Survey Nos. 554/1,

554/5, 554/6 of Nagaroor (V), Cheriyankeezhu (TK), Thiruvananthapuram
District, Kerala

Hence, I kindly request you to accept my acceptance letter and permit me to
join the duty as Assistant Mine Manager from 14.07.2023

Thanking You

Yours Sincerely,

oot

JAWAHAR SRINATH S
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JAWAHAR SRINATH §
i

Cert No. SMU-E 2901

HNG WRPR/Government of India
@ AR, 1952/Mines Act, 1952
A 98&T 91S/Board of Mining Examinations

e At g9ues wawar gao—ux
SECOND CLASS MANAGER’S CERTIFICATE OF COMPETENCY

Efaer @ fafm, 1961 @ sefa)
(Under the Metalliferous Mines Regulations, 1961)

s ST sfarer e, q= ASTHIH I

St s=1 fafer 10.10.1997 g, aﬁﬁri%ﬁaéamwaﬁwmw
mewmﬁwmaﬁﬂmm$m%§mﬁvﬁww
WEHAT AU USH fRAr Wik €| #® yeo-ud 20 dawes 2019 @y 2

Shi  JAWAHAR SRINATH S ~ sonof = SHANMUGAM R

born on 10 OCTOBER 1997 havmo given satisfactory evidence of possessing
the -prescribed qualifications and experience is “hereby granted SECOND CLASS MANAGER’S
CERTIFICATE OF COMPETENCY to manage: the metalliferous mines. This certificate is
effective from. 20.11.2019 7

HEYET
G e a1
Secretalfy' : Chairman ‘
eniaion” o et by ity
Scdhpibr
Signed and Sealed

Date ‘],_.{ /k‘ ‘\“) A S, @



Y r’T-".I'-, ]
o N I
N l_J-J

Ports and
Logistics

13.07.2023
Thiruvananthapuram

To
Mr. Selvakumareshan. N. G.

M/s. Adani Vizhinjam Port Pvt Ltd.

3" Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Mr. SELVAKUMARESHAN.

Sub: Appointment Letter

3215

’

N. G.

Ref: Appointment for the position of Mines Foreman

This is to inform you that as per discussion on 13.07.2023, the Management has
decided to transfer you as a Mines Foreman for our Kadavila-2&3 Stone Quarry
located at Block No. 37, Re-Survey Nos. 554/1, 554/5, 554/6 of Nagaroor (V),
Cheriyankeezhu (TK), Thiruvananthapuram District, Kerala and you are advised
to join the Duty on or before 14.07.2023

Further, you are hereby informed

that the terms and conditions of your service

will be as per the annexure to this appointment letter.

For M/s Adani Vizhinjam Port Pvt Ltd.,

RAJESH KUMAR JHA
CEO cum Mine Owner

Adani Vizhinjam Port Pyt Ltd
3" Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Registered Office:

Tel +9179 2656 5555

Fax +91 79 2555 5500
info@adani.com
www.adani.com

CIN: U61200GJ2015PTC083954

Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421
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14.07.2023
Thiruvananthapuram

From,

Mr. Selvakumareshan. N. G.
3" Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

To,

CEO

M/s. Adani Vizhinjam Port Pvt Ltd.,
3™ Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Sir,

Sub: Acceptance Letter

Ref: Appointment Letter Dt. 13.07.2023

I am herewith furnishing my acceptance Letter with reference to your
Appointment letter Dt 13.07.2023 as an Mines Foreman for Kadavila-28&3

Building Stone Quarry located at Block No. 37, Re-Survey Nos. 554/1, 554/5,

554/6 of Nagaroor (V), Cheriyankeezhu (TK), Thiruvananthapuram District,
Kerala

Hence, I kindly request you to accept my acceptance letter and permit me to
join the duty as Mines Foreman from 14.07.2023

Thanking You

Yours Sincerely,

Auled

SELVAKUMARESHAN. N. G.
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20.07.2023
Thiruvananthapuram

To

Mr. S R EBIN SAM
Kaliyikkal, Parasuvaikal PO
Trivandrum

Kerala 695 508

Dear Mr. S R EBIN SAM

Sub: Appointment Letter

Ref: Your resume for the position of Mechanical Engineer.

With reference to your application dated 03.07.2023 and subsequent interview
dated 10.07.2023 the Management has decided to appoint you as Mechanical
Engineer for our Building Stone Quarry located at Block No. 37 Re Sy No. 554/1,
554/5 & 554/6 Nagaroor (v), Chirayinkeezhu (Tk), Thiruvananthapuram

(Dt) - 695 101 Kerala State and you are advised to join the Duty on or before
01.08.2023

Further, you are hereby informed that the terms and conditions of your service
will be as per the annexure to this appointment letter.

For M/s Adani Vizhinjam Port Pvt Ltd.,

oA

RAJESH KUMAR JHA
CEO cum Mine Owner

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

3' Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S, G. Highway, Khodiyar, Ahmedabad-382421



01.08.2023
Thiruvananthapuram

From,

Mr. S R EBIN SAM
Kaliyikkal, Parasuvaikal PO
Trivandrum

Kerala 695 508

To,

CEO

M/s. Adani Vizhinjam Port Pvt Ltd.,
3™ Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Sir,

Sub: Acceptance Letter

Ref: Appointment Letter Dt 20.07.2023

I am herewith furnishing my acceptance Letter with reference to your
Appointment letter Dt 20.07.2023 as a Mechanical Engineer.

3219

Hence, I kindly request you to accept my acceptance letter and permit me to

join the duty as Mechanical Engineer from 01.08.2023

Thanking You
Yours Sincerely,

S R EBIN SAM

opel )



Reg No. 9612161 14033/RG

The Syndicate of the Anna University hereby makes !{nbzm that
EBINSAM S R fas been admitted to the DEGREE OF BACHELOR OF
ENGINEERING in MECHANICAL ENGINEERING under the
}-ﬂcu[ty qf Mechanical frgineerifg, having completed  the prescribed
programme of study and having been certified by the duly appointed examiners to be
qualified to receive the same, and has been placed in FIRST CLASS at the
‘Lxamination held in APRIL 2020.

Gtven under the Seal of the University

Vice-Chancellor

T

F a0 W g

Ul o

T i

T T TS

I nulmnnm:.'mmtmm\
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LIN: 2-5750-3159-4
MINE CODE: 51251051
AVPPL/DGMS/2023-24/2645

14.10.2023
Thiruvananthapuram.

To

The Director General of Mine Safety,
P.O.DHANBAD - 826001. Eastern Railway,
JHARKAND STATE.

The Dy. Director General of Mines Safety,
Southern Zone, Bangalore

The Director of Mines Safety
Southern Zone, Bangalore.

Dear Sir,
Sub: Appointment of Mining Mate Cum Blaster

I am herewith enclosing the Notice of Appointment of Mining Mate Cum
Blaster in First Schedule of Form - I in respect of Kadavila 2&3 Stone quarry
of M/s. Adani Vizhinjam Port Pvt Ltd., located at Block No. 37 Re Sy No.
554/1, 554/5 & 554/6 Nagaroor (v), Chirayinkeezhu (Tk),
Thiruvananthapuram (Dt) - 695 101 Kerala State

Kindly acknowledge the receipt.

Thanking You,
Yours Sincerely,

Rajesh’ Kumar Jha
CEO Cum Mine Owner

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

31 Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421
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SI.No Particulars Annex
ure No
" Notice of Appointment of Mining Mate Cum Blaster in Form - 1 1
2 Appointment Letter — Mining Mate Cum Blaster 2
3 Acceptance Letter — Mining Mate Cum Blaster 3
4 Statutory Certificate — Mining Mate Cum Blaster 4

Hence, I kindly request you give permission for Appointment of Mining Mate under
Regulation 3,6,7,8 in Form I of First Schedule under MMR 1961.

Thanking You,
Yours Sincerely,

Rajesh [Kumar Jha
Mine Owner.

Encl: Form I and its Related Documents.

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

31 Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421



FIRST SCHEDULE
Form I
(See Regulation 3,6,7,8)
Notice of Appointment of Mining Mate Cum Blaster

From

Rajesh Kumar Jha,

CEO & MD

3" Floor, Aspinwall House,
Kuravankonam, Thiruvananthapuram,
Kerala - 695003

To

The Director General of Mines Safety,
P.O. DHANBAD. Eastern Railway,
JHARKHAND STATE - 826001

The Dy. Director General of Mines Safety,
Southern Zone Bangalore

The Director of Mines Safety
Southern Zone, Bangalore

Sir,

3223

[ have to furnish the following particulars in respect of (I) Kadavila 2&3 Stone Quarry located
at Block No. 37, Re-Sy No. 554/1, 554/4, 554/5 of Nagaroor (v), Chirayinkeezhu (Tk),
Thiruvananthapuram (Dt) — 695 101 Kerala State of M/s. Adani Vizhinjam Port Pvt Ltd.,

1. Incase old CHANGE OF MINE:
a. Old Name of Mine : NIL
b. Date of Change : NIL

2. Situation of the Mine

a. Extent : 2.4706 Ha

a. Village :  Nagaroor(v),

b. Police Station : Nagaroor

c. Division (Taluk) : Chirayankeezhu(TK),
d. State : Kerala
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3. Name and Postal Address of (ii)

(a) Owner RAJESH KUMAR JHA
Mine owner,
CEO & MD
M/s Adani Vizhinjam Port Pvt Ltd.,
3" Floor Aspinwall House,
Kuravankonam,
Thiruvananthapuram — 695003.
KERALA SATE
Mobile No: +91 77520 11111
Mail Id: rajesh.jha@adani.com

(b) Appointment of Agent JITESH GUPTA
Mine Agent,
M/s Adani Vizhinjam Port Pvt Ltd.,
3" Floor, Aspinwall House,
Kuravankonam,
Thiruvananthapuram — 695003,
KERALA SATE.
Mobile No: +91 8089787728
Mail Id: jitesh.gupta@adani.com

(¢) Appointment of Mines Manager P KUMAR
M/s Adani Vizhinjam Port Pvt Ltd.,

Certificate No. 1395 3" Floor, Aspinwall House,

Dated: 03.05.2000 Kuravankonam,
Thiruvananthapuram — 695003
KERALA STATE.

Mobile No: +91 94833 50581
Mail Id: kumarp1426@gemail.com

(d) Appointment of S. MADASAMY
Mining Mate Cum Blaster M/s Adani Vizhinjam Port Pvt Ltd.,
Certificate No. MR/SZ/0747 3" Floor, Aspinwall House,
Kuravankonam,
Thiruvananthapuram — 695003
KERALA STATE. '

Mobile No: +91 96598 20552
Mail Id: madasamy661971(@gmail.com

Date of APPOINTMENT Date: 13.10.2023



Actual Date of Opening/Reepening
Abandenment/Dis—Continuance

the Mine

i 0

f
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14.07.2023

Yours faithfully,
Signature:

Designation: Owner/Agent/Manager
Date:
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13.10.2023
Thiruvananthapuram

To
Mr. PALANIVELU KUMAR
M/s. Adani Vizhinjam Port Pvt Ltd.,

3" Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Mr. S MADASAMY

Sub: Appointment Letter

Ref: Appointment for the position of Mining Mate Cum Blaster

This is to inform you that as per discussion on 12.10.2023, the Management has
decided you to appoint as Mining Mate Cum Blaster for our Kadavila-2&3 Stone
Quarry located at Block No. 37, Re-Survey Nos. 554/1, 554/5, 554/6 of
Nagaroor (V), Cheriyankeezhu (TK), Thiruvananthapuram District, Kerala and
you are advised to join the Duty on or before 13.10.2023

Further, you are hereby informed that the terms and conditions of your service
will be as per our Organization norms.

For M/s Adani Vizhinjam Port Pvt Ltd.,

RAJESH KUMAR JHA
CEO cum Mine Owner

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

3" Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam info@adan_i.cnm
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421



13.10.2023
Thiruvananthapuram

From,

Mr. S. MADASAMY

3rd Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

19,

CEO

M/s. Adani Vizhinjam port Pvt Ltd.,
3™ Floor, Aspinwall House,
Kuravankonam
Thiruvananthapuram,
Kerala-695003

Dear Sir,

Sub: Acceptance Letter

Ref: Appointment Letter Dt 12.10.2023
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I am herewith furnishing my acceptance Letter with reference to your
Appointment letter Dt 12.10.2023 as a Mines Mate Cum Blaster for Kadavila-
2&3 Building Stone Quarry located at Block No. 37, Re-Survey Nos. 554/1,
554/5, 554/6 of Nagaroor (V), Cheriyankeezhu (TK), Thiruvananthapuram

District, Kerala

Hence, I kindly request you to accept my acceptance letter and permit me to

join the duty as Mining Mate Cum Blaster on 13.10.2023

Thanking You
Yours Sincerely,

S\\&w%»

S MADASAMY
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Shri S MADASAMY sonof M SIVARAI KRISHNAN

bor on 061 JUNE, 1971 (SEVENTY ONE) having given satisfactory evidonce of his zge,
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TEST REPORT

TC-12191

ULR No: TC1219123000002269F

LRI No.: SEAAL23100435A Date: 10-10-2023 Page 1 of 3
CUSTOMER DETAILS

M/s Adani Vizhinjam Port Pvt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request Date: 28-09-2023

SAMPLE DETAILS

Product Category Water Sample Code WT23090739
Sample Name Surface Water Sample Received on 29-09-2023
Sample Description by Pond Water Temperature @ Receipt 4°C
Customer
Sample Conditions at Receipt Fit for Analysis Test Commenced on 30-09-2023
Sample Quantity& Packing 2 L & 125 ml in a Plastic Bottle | Test Completed on 07-10-2023
InformatigRgvided b - Sampled by Lab Authorized Sampler
Customer

DETAILS OF SAMPLING

Sample Source

Out Side Project Site

Date of Sampling

28-09-2023

Sampling Procedure

SEAAL/QAD/SOP/7.3/01

Sample Temperature

26.3°C

Latitude 8°4349.31” N Longitude 76° 50’12.02” E
SAMPLING SITE DETAILS

Survey No. 555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu

District Thiruvananthapuram State Kerala




TEST REPORT

TC-12191

ULR No: TC1219123000002269F

LRI No.: SEAAL23100435A

Date: 10-10-2023

Page 2 of 3

TEST RESULTS - CHEMICAL DISCIPLINE

SL Requirement as per
No. TEST PARAMETER TEST METHOD UNITS RESULT Acceptable Limit of
IS 10500:2012
Colour IS 3025 (Part 4):1983 Hazen 1 5.00 (Max)
2 Turbidity IS 3025 (Part 10):1984 NTU <0.1 1.00 (Max)
3 pH IS 3025 (Part 11):1983 --- 6.81 6.50 - 8.50
4 Conductivity IS 3025 (Part 14):1984 uS/cm 80.0 ---
5 Total Dissolved Solids IS 3025 (Part 16):1984 mg/L 50.7 500 (Max)
6 Total Suspended Solids IS 3025 (Part 17): 1984 mg/L <1.00 ---
7 Total Hardness as CaCOs IS 3025 (Part 21):2009 mg/L 20.0 200 (Max)
8 Calcium as Ca IS 3025 (Part 40):1991 mg/L 5.60 75.0 (Max)
9 Magnesium as Mg IS 3025 (Part 46):1994 mg/L 1.46 30.0 (Max)
10 Chloride as Cl IS 3025 (Part 32):1988 mg/L 7.05 250 (Max)
11 Total Alkalinity as CaCOs IS 3025 (Part 23):1986 mg/L 9.90 200 (Max)
12 Iron as Fe IS 3025 (Part 53):2003 mg/L 0.14 1.00 (Max)
13 Sulphate as SO4 IS 3025 (Part 24):1986 mg/L 7.67 200 (Max)
14 Fluoride as F D <0.10 1.00 (Max)
15 Nitrate as NOs 12\511{7A 23rEdition 4500-NO3 B mg/L <1.00 45.0 (Max)
16 Dissolved Oxygen IS 3025 (Part 38): 1989 mg/L 7.00 ---
17 Chemical Oxygen Demand IS 3025 (Part 58): 2006 mg/L 4.00 ---
18 gzorizirgiéahg}fg’ i‘inw cc) | 153025 (Part 44): 1993 mg/L <2.00




TEST REPORT

TC-12191

ULR No: TC1219123000002269F

LRI No.: SEAAL23100435A

Date: 10-10-2023

Page 3 of 3

TEST RESULTS - BIOLOGICAL DISCIPLINE

Requirement as per

SlL.No. PARAMETERS TEST METHOD UNIT RESULT Acceptable Limit of
IS 10500 : 2012
1 Total Coliform Bacteria IS 15185: 2016 - Present/100 ml Absent/100 ml
2 E coli IS 15185 : 2016 - Absent/100 ml Absent/100 ml
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002269F

LRI No.: SEAAL23100435A Date: 10-10-2023 Page 1 of 3
CUSTOMER DETAILS

M/s Adani Vizhinjam Port Pvt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request Date: 28-09-2023

SAMPLE DETAILS

Product Category Water Sample Code WT23090739
Sample Name Surface Water Sample Received on 29-09-2023
Sample Description by Pond Water Temperature @ Receipt 4°C
Customer
Sample Conditions at Receipt Fit for Analysis Test Commenced on 30-09-2023
Sample Quantity& Packing 2 L & 125 ml in a Plastic Bottle | Test Completed on 07-10-2023
InformatigRgvided b - Sampled by Lab Authorized Sampler
Customer

DETAILS OF SAMPLING

Sample Source

Out Side Project Site

Date of Sampling

28-09-2023

Sampling Procedure

SEAAL/QAD/SOP/7.3/01

Sample Temperature

26.3°C

Latitude 8°4349.31” N Longitude 76° 50’12.02” E
SAMPLING SITE DETAILS

Survey No. 555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu

District Thiruvananthapuram State Kerala




TEST REPORT

TC-12191

ULR No: TC1219123000002269F

LRI No.: SEAAL23100435A

Date: 10-10-2023

Page 2 of 3

TEST RESULTS - CHEMICAL DISCIPLINE

Requirement as per

ey TEST PARAMETER TEST METHOD UNITS | RESULT Acceptable Limit of
IS 10500:2012
Colour IS 3025 (Part 4):1983 Hazen 1 5.00 (Max)
2 Turbidity IS 3025 (Part 10):1984 NTU <0.1 1.00 (Max)
3 pH IS 3025 (Part 11):1983 --- 6.81 6.50 - 8.50
4 Conductivity IS 3025 (Part 14):1984 uS/cm 80.0 ---
5 Total Dissolved Solids IS 3025 (Part 16):1984 mg/L 50.7 500 (Max)
6 Total Suspended Solids IS 3025 (Part 17): 1984 mg/L <1.00 ---
7 Total Hardness as CaCOs IS 3025 (Part 21):2009 mg/L 20.0 200 (Max)
8 Calcium as Ca IS 3025 (Part 40):1991 mg/L 5.60 75.0 (Max)
9 Magnesium as Mg IS 3025 (Part 46):1994 mg/L 1.46 30.0 (Max)
10 Chloride as C1 IS 3025 (Part 32):1988 mg/L 7.05 250 (Max)
11 Total Alkalinity as CaCO3 IS 3025 (Part 23):1986 mg/L 9.90 200 (Max)
12 Iron as Fe IS 3025 (Part 53):2003 mg/L 0.14 1.00 (Max)
13 Sulphate as SO4 IS 3025 (Part 24):1986 mg/L 7.67 200 (Max)
14 Fluoride as F APHA 23Rdition 4500-F-BD: | gy, <0.10 1.00 (Max)
15 Nitrate as NOs APHA 237 Edition 4500-NOS B gy, <1.00 45.0 (Max)
16 Dissolved Oxygen IS 3025 (Part 38): 1989 mg/L 7.00 -—-
17 Chemical Oxygen Demand IS 3025 (Part 58): 2006 mg/L 4.00 -—-
18 ggorfll;irgiéagg;g §?127 cc) | 1S 3025 (Part 44): 1993 mg/L <2.00




TEST REPORT

TC-12191

ULR No: TC1219123000002269F

LRI No.: SEAAL23100435A

Date: 10-10-2023

Page 3 of 3

TEST RESULTS - BIOLOGICAL DISCIPLINE

Requirement as per

Sl.No. PARAMETERS TEST METHOD UNIT RESULT Acceptable Limit of
IS 10500 : 2012
1 Total Coliform Bacteria IS 15185 : 2016 - Present/100 ml Absent/100 ml
2 E coli IS 15185 : 2016 - Absent/100 ml Absent/100 ml
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002271F

LRI No.: SEAAL23100437A Date: 10-10-2023 Page 1 of 3
CUSTOMER DETAILS

M/s Adani Vizhinjam Port Pvt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request Date: 28-09-2023

SAMPLE DETAILS

Product Category Water Sample Code WT23090741
Sample Name Ground Water Sample Received on 29-09-2023
Sample Description by . R
Customer Open Well Water Temperature @ Receipt 4°C
Sample Conditions at Receipt Fit for Analysis Test Commenced on 30-09-2023
Sample Quantity& Packing 2 L & 125 ml in a Plastic Bottle | Test Completed on 07-10-2023
InformatigRgvided b - Sampled by Lab Authorized Sampler
Customer

DETAILS OF SAMPLING

Sample Source

Near Operators Rest Room
North Side

Date of Sampling

28-09-2023

Sampling Procedure

SEAAL/QAD/SOP/7.3/01

Sample Temperature

26.5°C

Latitude 8°43’47.98” N Longitude 76° 50’12.73” E
SAMPLING SITE DETAILS

Survey No. 555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu

District Thiruvananthapuram State Kerala




TEST REPORT

TC-12191

ULR No: TC1219123000002271F

LRI No.: SEAAL23100437A

Date: 10-10-2023

Page 2 of 3

TEST RESULTS - CHEMICAL DISCIPLINE

SL. Requirement as per
No. TEST PARAMETER TEST METHOD UNITS RESULT Acceptable Limit of
IS 10500:2012
Colour IS 3025 (Part 4):1983 Hazen 1 5.00 (Max)
2 Turbidity IS 3025 (Part 10):1984 NTU 2.5 1.00 (Max)
3 pH IS 3025 (Part 11):1983 --- 7.03 6.50 - 8.50
4 Conductivity IS 3025 (Part 14):1984 uS/cm 59.1 ---
5 Total Dissolved Solids IS 3025 (Part 16):1984 mg/L 37.1 500 (Max)
6 Total Suspended Solids IS 3025 (Part 17): 1984 mg/L <1.00 ---
7 Total Hardness as CaCOs IS 3025 (Part 21):2009 mg/L 10.0 200 (Max)
8 Calcium as Ca IS 3025 (Part 40):1991 mg/L 3.20 75.0 (Max)
9 Magnesium as Mg IS 3025 (Part 46):1994 mg/L <1.00 30.0 (Max)
10 Chloride as C1 IS 3025 (Part 32):1988 mg/L 9.06 250 (Max)
11 Total Alkalinity as CaCO3 IS 3025 (Part 23):1986 mg/L 3.96 200 (Max)
12 Iron as Fe IS 3025 (Part 53):2003 mg/L 1.08 1.00 (Max)
13 Sulphate as SO4 IS 3025 (Part 24):1986 mg/L 5.70 200 (Max)
14 Fluoride as F AR 2R RN T TR <0.10 1.00 (Max)
15 Nitrate as NOs HPHA 237kdition 4500-NO3 B mg/L <1.00 45.0 (Max)
16 Dissolved Oxygen IS 3025 (Part 38): 1989 mg/L 7.00 -—-
17 Chemical Oxygen Demand IS 3025 (Part 58): 2006 mg/L <4.00 -—-
18 ggorfll;irgiéagg;g §?127 cc) | 1S 3025 (Part 44): 1993 mg/L <2.00




TEST REPORT

TC-12191

ULR No: TC1219123000002271F

LRI No.: SEAAL23100437A

Date: 10-10-2023

Page 3 of 3

TEST RESULTS - BIOLOGICAL DISCIPLINE

Requirement as per

SlL.No. PARAMETERS TEST METHOD UNIT RESULT Acceptable Limit of
IS 10500 : 2012
1 Total Coliform Bacteria IS 15185: 2016 - Present/100 ml Absent/100 ml
2 E coli IS 15185 : 2016 - Absent/100 ml Absent/100 ml
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002272F

LRI No.: SEAAL23100438A Date: 10-10-2023 Page 1 of 3
CUSTOMER DETAILS

M/s Adani Vizhinjam Port Pvt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request Date: 28-09-2023

SAMPLE DETAILS

Product Category Water Sample Code WT23090742
Sample Name Ground Water Sample Received on 29-09-2023
Sample Description by . R
Customer Open Well Water Temperature @ Receipt 4°C
Sample Conditions at Receipt Fit for Analysis Test Commenced on 30-09-2023
Sample Quantity& Packing 2 L & 125 ml in a Plastic Bottle | Test Completed on 07-10-2023
InformatigRgvided b - Sampled by Lab Authorized Sampler
Customer

DETAILS OF SAMPLING

Sample Source

St. Joseph of Cluny Public

School - South side Date of Sampling

28-09-2023

Sampling Procedure

SEAAL/QAD/SOP/7.3/01 Sample Temperature

26.5°C

Latitude 8°43’36.42” N Longitude 76° 50’49.36” E
SAMPLING SITE DETAILS

Survey No. 555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu

District Thiruvananthapuram State Kerala




TEST REPORT

TC-12191

ULR No: TC1219123000002272F

LRI No.: SEAAL23100438A

Date: 10-10-2023

Page 2 of 3

TEST RESULTS - CHEMICAL DISCIPLINE

SL. Requirement as per
No. TEST PARAMETER TEST METHOD UNITS RESULT Acceptable Limit of
IS 10500:2012
Colour IS 3025 (Part 4):1983 Hazen 1 5.00 (Max)
2 Turbidity IS 3025 (Part 10):1984 NTU 0.1 1.00 (Max)
3 pH IS 3025 (Part 11):1983 --- 7.35 6.50 - 8.50
4 Conductivity IS 3025 (Part 14):1984 uS/cm 79.8 ---
5 Total Dissolved Solids IS 3025 (Part 16):1984 mg/L 50.6 500 (Max)
6 Total Suspended Solids IS 3025 (Part 17): 1984 mg/L <1.00 ---
7 Total Hardness as CaCOs IS 3025 (Part 21):2009 mg/L 20.0 200 (Max)
8 Calcium as Ca IS 3025 (Part 40):1991 mg/L 6.40 75.0 (Max)
9 Magnesium as Mg IS 3025 (Part 46):1994 mg/L <1.00 30.0 (Max)
10 Chloride as C1 IS 3025 (Part 32):1988 mg/L 11.1 250 (Max)
11 Total Alkalinity as CaCO3 IS 3025 (Part 23):1986 mg/L 15.8 200 (Max)
12 Iron as Fe IS 3025 (Part 53):2003 mg/L 0.27 1.00 (Max)
13 Sulphate as SO4 IS 3025 (Part 24):1986 mg/L <1.00 200 (Max)
14 Fluoride as F AR 2R RN T TR <0.10 1.00 (Max)
15 Nitrate as NOs HPHA 237kdition 4500-NO3 B mg/L <1.00 45.0 (Max)
16 Dissolved Oxygen IS 3025 (Part 38): 1989 mg/L 6.90 -—-
17 Chemical Oxygen Demand IS 3025 (Part 58): 2006 mg/L <4.00 -—-
18 ggorfll;irgiéagg;g §?127 cc) | 1S 3025 (Part 44): 1993 mg/L <2.00




TEST REPORT

TC-12191

ULR No: TC1219123000002272F

LRI No.: SEAAL23100438A

Date: 10-10-2023

Page 3 of 3

TEST RESULTS - BIOLOGICAL DISCIPLINE

Requirement as per

SlL.No. PARAMETERS TEST METHOD UNIT RESULT Acceptable Limit of
IS 10500 : 2012
1 Total Coliform Bacteria IS 15185: 2016 - Absent/100 ml Absent/100 ml
2 E coli IS 15185 : 2016 - Absent/100 ml Absent/100 ml
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002274F

LRI No.: SEAAL23100440A Date: 10-10-2023 Page 1 of 3
CUSTOMER DETAILS

M/s Adani Vizhinjam Port Pvt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request Date: 28-09-2023

SAMPLE DETAILS

Product Category Water Sample Code WT23090744
Sample Name Ground Water Sample Received on 29-09-2023
Sample Description by . R
Customer Open Well Water Temperature @ Receipt 4°C
Sample Conditions at Receipt Fit for Analysis Test Commenced on 30-09-2023
Sample Quantity& Packing 2 L & 125 ml in a Plastic Bottle | Test Completed on 07-10-2023
InformatigRgvided b - Sampled by Lab Authorized Sampler
Customer

DETAILS OF SAMPLING

Sample Source

Workers Mess

Date of Sampling

28-09-2023

Sampling Procedure

SEAAL/QAD/SOP/7.3/01

Sample Temperature

26.5°C

Latitude 8°43’29.226” N Longitude 76° 5021.84” E
SAMPLING SITE DETAILS

Survey No. 555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu

District Thiruvananthapuram State Kerala




TEST REPORT

TC-12191

ULR No: TC1219123000002274F

LRI No.: SEAAL23100440A

Date: 10-10-2023

Page 2 of 3

TEST RESULTS - CHEMICAL DISCIPLINE

Requirement as per

ey TEST PARAMETER TEST METHOD UNITS | RESULT Acceptable Limit of
IS 10500:2012
Colour IS 3025 (Part 4):1983 Hazen 1 5.00 (Max)
2 Turbidity IS 3025 (Part 10):1984 NTU <0.1 1.00 (Max)
3 pH IS 3025 (Part 11):1983 --- 7.53 6.50 - 8.50
4 Conductivity IS 3025 (Part 14):1984 uS/cm 103 ---
5 Total Dissolved Solids IS 3025 (Part 16):1984 mg/L 65.9 500 (Max)
6 Total Suspended Solids IS 3025 (Part 17): 1984 mg/L <1.00 ---
7 Total Hardness as CaCOs IS 3025 (Part 21):2009 mg/L 20.0 200 (Max)
8 Calcium as Ca IS 3025 (Part 40):1991 mg/L 5.60 75.0 (Max)
9 Magnesium as Mg IS 3025 (Part 46):1994 mg/L 1.46 30.0 (Max)
10 Chloride as C1 IS 3025 (Part 32):1988 mg/L 22.1 250 (Max)
11 Total Alkalinity as CaCO3 IS 3025 (Part 23):1986 mg/L 9.90 200 (Max)
12 Iron as Fe IS 3025 (Part 53):2003 mg/L 0.11 1.00 (Max)
13 Sulphate as SO4 IS 3025 (Part 24):1986 mg/L <1.00 200 (Max)
14 Fluoride as F APHA 23Rdition 4500-F-BD: | gy, <0.10 1.00 (Max)
15 Nitrate as NOs APHA 237 Edition 4500-NOS B gy, <1.00 45.0 (Max)
16 Dissolved Oxygen IS 3025 (Part 38): 1989 mg/L 6.90 -—-
17 Chemical Oxygen Demand IS 3025 (Part 58): 2006 mg/L <4.00 -—-
18 ggorfll;irgiéagg;g §?127 cc) | 1S 3025 (Part 44): 1993 mg/L <2.00




TEST REPORT

TC-12191

ULR No: TC1219123000002274F

LRI No.: SEAAL23100440A

Date: 10-10-2023

Page 3 of 3

TEST RESULTS - BIOLOGICAL DISCIPLINE

Requirement as per

SlL.No. PARAMETERS TEST METHOD UNIT RESULT Acceptable Limit of
IS 10500 : 2012
1 Total Coliform Bacteria IS 15185: 2016 - Present/100 ml Absent/100 ml
2 E coli IS 15185 : 2016 - Absent/100 ml Absent/100 ml
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002273F

LRI No.: SEAAL23100439A Date: 10-10-2023 Page 1 of 3
CUSTOMER DETAILS

M/s Adani Vizhinjam Port Pvt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request Date: 28-09-2023

SAMPLE DETAILS

Product Category Water Sample Code WT23090743
Sample Name Ground Water Sample Received on 29-09-2023
Sample Description by . R
Customer Open Well Water Temperature @ Receipt 4°C
Sample Conditions at Receipt Fit for Analysis Test Commenced on 30-09-2023
Sample Quantity& Packing 2 L & 125 ml in a Plastic Bottle | Test Completed on 07-10-2023
InformatigRgvided b - Sampled by Lab Authorized Sampler
Customer

DETAILS OF SAMPLING

Sample Source

Vanchiyoor UP School -
Side

West

Date of Sampling

28-09-2023

Sampling Procedure

SEAAL/QAD/SOP/7.3/01

Sample Temperature

26.5°C

Latitude 8°43’36.42” N Longitude 76° 50’49.36” E
SAMPLING SITE DETAILS

Survey No. 555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu

District Thiruvananthapuram State Kerala




TEST REPORT

TC-12191

ULR No: TC1219123000002273F

LRI No.: SEAAL23100439A

Date: 10-10-2023

Page 2 of 3

TEST RESULTS - CHEMICAL DISCIPLINE

SL Requirement as per
No. TEST PARAMETER TEST METHOD UNITS RESULT Acceptable Limit of
IS 10500:2012
Colour IS 3025 (Part 4):1983 Hazen 1 5.00 (Max)
2 Turbidity IS 3025 (Part 10):1984 NTU 0.2 1.00 (Max)
3 pH IS 3025 (Part 11):1983 --- 4.99 6.50 - 8.50
4 Conductivity IS 3025 (Part 14):1984 uS/cm 117 ---
5 Total Dissolved Solids IS 3025 (Part 16):1984 mg/L 74.6 500 (Max)
6 Total Suspended Solids IS 3025 (Part 17): 1984 mg/L <1.00 ---
7 Total Hardness as CaCOs IS 3025 (Part 21):2009 mg/L 8.00 200 (Max)
8 Calcium as Ca IS 3025 (Part 40):1991 mg/L 2.40 75.0 (Max)
9 Magnesium as Mg IS 3025 (Part 46):1994 mg/L <1.00 30.0 (Max)
10 Chloride as Cl IS 3025 (Part 32):1988 mg/L 30.2 250 (Max)
11 Total Alkalinity as CaCOs IS 3025 (Part 23):1986 mg/L <1.00 200 (Max)
12 Iron as Fe IS 3025 (Part 53):2003 mg/L 0.30 1.00 (Max)
13 Sulphate as SO4 IS 3025 (Part 24):1986 mg/L <1.00 200 (Max)
14 Fluoride as F D <0.10 1.00 (Max)
15 Nitrate as NOs 12\511{7A 23rEdition 4500-NO3 B mg/L <1.00 45.0 (Max)
16 Dissolved Oxygen IS 3025 (Part 38): 1989 mg/L 6.80 ---
17 Chemical Oxygen Demand IS 3025 (Part 58): 2006 mg/L <4.00 ---
18 gzorizirgiéahg}fg’ i‘inw cc) | 153025 (Part 44): 1993 mg/L <2.00




TEST REPORT

TC-12191

ULR No: TC1219123000002273F

LRI No.: SEAAL23100439A

Date: 10-10-2023

Page 3 of 3

TEST RESULTS - BIOLOGICAL DISCIPLINE

Requirement as per

SlL.No. PARAMETERS TEST METHOD UNIT RESULT Acceptable Limit of
IS 10500 : 2012
1 Total Coliform Bacteria IS 15185: 2016 - Present/100 ml Absent/100 ml
2 E coli IS 15185 : 2016 - Absent/100 ml Absent/100 ml
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC121912300000227S5F

LRI No.: SEAAL23100441A Date: 10-10-2023 Page 1 of 3
CUSTOMER DETAILS

M/s Adani Vizhinjam Port Pvt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request Date: 28-09-2023

SAMPLE DETAILS

Product Category Water Sample Code WT23090745
Sample Name Surface Water Sample Received on 29-09-2023
Sample Description by Check Dam Temperature @ Receipt 4°C
Customer
Sample Conditions at Receipt Fit for Analysis Test Commenced on 30-09-2023
Sample Quantity& Packing 2 L & 125 ml in a Plastic Bottle | Test Completed on 07-10-2023
InformatigRgvided b - Sampled by Lab Authorized Sampler
Customer

DETAILS OF SAMPLING

Sample Source

Inside Project Site

Date of Sampling

28-09-2023

Sampling Procedure

SEAAL/QAD/SOP/7.3/01

Sample Temperature

26.3°C

Latitude 8°43’47.96” N Longitude 76° 50’16.33” E
SAMPLING SITE DETAILS

Survey No. 555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu

District Thiruvananthapuram State Kerala




TEST REPORT

TC-12191

ULR No: TC121912300000227S5F

LRI No.: SEAAL23100441A

Date: 10-10-2023

Page 2 of 3

TEST RESULTS - CHEMICAL DISCIPLINE

SL Requirement as per
No. TEST PARAMETER TEST METHOD UNITS RESULT Acceptable Limit of
IS 10500:2012
Colour IS 3025 (Part 4):1983 Hazen 1 5.00 (Max)
2 Turbidity IS 3025 (Part 10):1984 NTU 0.2 1.00 (Max)
3 pH IS 3025 (Part 11):1983 --- 7.65 6.50 - 8.50
4 Conductivity IS 3025 (Part 14):1984 uS/cm 527 ---
5 Total Dissolved Solids IS 3025 (Part 16):1984 mg/L 341 500 (Max)
6 Total Suspended Solids IS 3025 (Part 17): 1984 mg/L 2.10 ---
7 Total Hardness as CaCOs IS 3025 (Part 21):2009 mg/L 156 200 (Max)
8 Calcium as Ca IS 3025 (Part 40):1991 mg/L 52.0 75.0 (Max)
9 Magnesium as Mg IS 3025 (Part 46):1994 mg/L 6.33 30.0 (Max)
10 Chloride as Cl IS 3025 (Part 32):1988 mg/L 8.05 250 (Max)
11 Total Alkalinity as CaCOs IS 3025 (Part 23):1986 mg/L 37.6 200 (Max)
12 Iron as Fe IS 3025 (Part 53):2003 mg/L 0.37 1.00 (Max)
13 Sulphate as SO4 IS 3025 (Part 24):1986 mg/L 134 200 (Max)
14 Fluoride as F D <0.10 1.00 (Max)
15 Nitrate as NOs 12\511{7A 23rEdition 4500-NO3 B mg/L <1.00 45.0 (Max)
16 Dissolved Oxygen IS 3025 (Part 38): 1989 mg/L 6.50 ---
17 Chemical Oxygen Demand IS 3025 (Part 58): 2006 mg/L <4.00 ---
18 gzorizirgiéahg}fg’ i‘inw cc) | 153025 (Part 44): 1993 mg/L <2.00




TEST REPORT

TC-12191

ULR No: TC121912300000227S5F

LRI No.: SEAAL23100441A

Date: 10-10-2023

Page 3 of 3

TEST RESULTS - BIOLOGICAL DISCIPLINE

Requirement as per

SlL.No. PARAMETERS TEST METHOD UNIT RESULT Acceptable Limit of
IS 10500 : 2012
1 Total Coliform Bacteria IS 15185: 2016 - Present/100 ml Absent/100 ml
2 E coli IS 15185 : 2016 - Absent/100 ml Absent/100 ml
Remarks:

***End of Report***




Annexure 18:

3251

Ambient Air Quality Monitoring Report




TEST REPORT

TC-12191

ULR No: TC1219123000002256F

LRI No.: SEAAL23100422A Date: 10-10-2023 Page 1 of 1
CUSTOMER DETAILS

M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023

SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091096
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING

Sampling Location Project Site Date of Sampling 28-09-2023
Sampling Procedure SEAAL/ENL/GEN/SOP/02 | Humidity 65 %
Latitude 8°4348.11” N Longitude 76° 50’23.12” E

INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS

Re - Survey No

555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
33 PARAMETERS TEST METHOD UNIT RESULT STII:I{?]I;I?RD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/ms3 69.4 100 (Max)
2 Particulate matter, PMa.5 IS 5182 (Part 24): 2019 ug/ms3 37.8 60.0 (Max)
3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
Note: BDL- Below Detection Limit
Remarks:

***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002257F

LRI No.: SEAAL23100423A Date: 10-10-2023 Page 1 of 2
CUSTOMER DETAILS

M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023

SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091097
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt | Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING
. . Near Operators Rest Room North Side .

Sampling Location (250 m away from Project Site) Date of Sampling 28-09-2023
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8°43°48.63” N Longitude 76° 50’12.46” E

INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS

Re - Survey No

555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
SL NAAQ
NO PARAMETERS TEST METHOD UNIT RESULT STANDARD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/ms3 64.5 100 (Max)
2 Particulate matter, PMa.s IS 5182 (Part 24): 2019 ug/ms3 35.3 60.0 (Max)
3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 ug/ms3 BDL (LOD 4.00) 80.0 (Max)

Note: BDL- Below Detection Limit

Remarks:

***End of Report***
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ULR No:TC1219123000002258F

LRI No.:SEAAL23100424A Date: 10-10-2023 Page 1 of 1
CUSTOMER DETAILS
M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023
SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091098
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING
. . Vanchiyoor UP School West Side .
Sampling Location (1 Km away from Project Site) Date of Sampling 28-09-2023
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8°4342. 7" N Longitude 76° 50’16.1” E
INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS
Re - Survey No 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
NAAQ

SL NO PARAMETERS TEST METHOD UNIT RESULT STANDARD

1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/ms3 60.7 100 (Max)

2 Particulate matter, PMa.s IS 5182 (Part 24): 2019 ug/ms3 26.9 60.0 (Max)

3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 ug/ms3 BDL (LOD 4.00) 80.0 (Max)

4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 ug/ms3 BDL (LOD 4.00) 80.0 (Max)

Note: BDL- Below Detection Limit

Remarks:

***End of Report***
Laiju PN

Checked by:

Laboratory Head
Authorized Signatory




TEST REPORT

TC-12191

ULR No: TC1219123000002259F

LRI No.: SEAAL23100425A Date: 10-10-2023 Page 1 of 1
CUSTOMER DETAILS
M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023
SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091099
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING
St. Joseph of Cluny Public School
Sampling Location - South side Date of Sampling 28-09-2023
(850 m away from Project Site)
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8°43°37.63” N Longitude 76° 50'49.33” E

INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS

Re - Survey No

555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
SL NAAQ
PARAMETER TEST METHOD NIT RESULT
NO & & 2 . S STANDARD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/ms3 72.5 100 (Max)
2 Particulate matter, PMa.5 IS 5182 (Part 24): 2019 ug/ms3 37.5 60.0 (Max)
3 Sulphur dioxide as SOz IS 5182 (Part 2): 2001 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
Note: BDL- Below Detection Limit
Remarks: ***End of Report***




TEST REPORT

TC-12191

ULR No: TC1219123000002260F

LRI No.: SEAAL23100426A Date: 10-10-2023 Page 1 of 1
CUSTOMER DETAILS
M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023
SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091100
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING
Viswanadhapuram Shiva Temple
Sampling Location East Side Date of Sampling 28-09-2023
(650 m away from Project Site)
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8°449.02” N Longitude 76° 50’18.82” E

INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS

Re - Survey No

555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
33 PARAMETERS TEST METHOD UNIT RESULT STII:I{?SERD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/ms3 58.4 100 (Max)
2 Particulate matter, PM2s IS 5182 (Part 24): 2019 ug/ms3 27.3 60.0 (Max)
3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
Note: BDL- Below Detection Limit
Remarks:

***End of Report***
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Ref: AVPPL/MoEF/2023-24/2440 Date: 24™ May 2023

To,

Ministry of Environment Forest and Climate Change (MioEF&CC),
Regional Office (Southern Zone), Kendriya Sadan,

IV Floor, E&F Wings, 17" Main Road, 11" Block,

Koramangala, Bangalore-560034

rosz.bng-mefcc@gqov.in

Subject: Half Yearly Compliance Report (HYCR) to Conditions of Environmental Clearance (EC)
for the Period October 2022 to March 2023 with respect to our Building Stone Quarry Project
in Re-Sy. Block No. 37, Re-Sy. No. 554/1, 554/5 & 554/6 of Nagaroor village (Kadavilla),
Chirayinkeezh Taluk, Thiruvananthapuram District of Kerala State - Reg.

Reference: EC No. 92/Q/2022 dated 16.08.2022
Dear Sir/Madam,

This is with reference to the Environmental Clearance (EC) for Adani Vizhinjam Port Pvt. Ltd.
(AVPPL) Building Stone Quarry Project in Re-Sy. Block No. 37, Re-Sy. No. 554/1, 554/5 & 554/6
of Nagaroor village (Kadavilla), Chirayinkeezh Taluk, Thiruvananthapuram District of Kerala
State; by vide Reference above.

As per the EC, The Half Yearly Compliance Report (HYCRSs) with its contents, covering letter,
compliance report and environmental monitoring data have to be uploaded in the PARIVESH
portal and the website of the Project Proponent. The HYCR with the name of the project, EC
No and date & the period of submission should be sent to the Regional Office of MoEF & CC &
to SEIAA by email only at email ID rosz bng-mefecc@gov.in & seacseiaakerala@gmail.com,
respectively. Hardcopy of HYCRs shall not be acceptable.

Since the orders for EC was granted on 16.08.2022, AVPPL have not initiated any work at the
site. Further, as per the EC, The EC shall be valid from the date of execution of permit/lease
from the Department of Mining and Geology. The copy of the lease order should be provided
to the SEIAA before commencing the mining activity. AVPPL are yet to obtain Mining Lease
from Department of Mining & Geology (DMG). The HYCR will be submitted after obtaining
lease order from DMG and commencement of mining operations. This is for your information
and records. You are requested to kindly acknowledge receipt of the same. Thanking You.

Yours Sincerely,

Rajesh Jha

MD & CEO - Authorized Signatory

Copy to: State Environment Impact Assessment Authority (SEIAA), K.S.R.T.C Bus Terminal
Complex, 4™ Floor, Thampanoor, Thiruvananthapuram, Kerala

Adani Vizhinjam Port Pvt Ltd Tel +914712772 100

3 Floor, Aspinwall House, Fax +91 4712325 600

Kuravankonam, project.vizhinjam@adani.com

Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: U61200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421
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Ref: AVPPL/MOEF/2022-23/2230 Date: 28" November 2022

To,

Ministry of Environment Forest and Climate Change (MoEF&CC),
Regional Office (Southern Zone),

Kendriya Sadan, IV*" Floor, EEF Wings, 17th Main Road, 11" Block,
Koramangala, Bangalore-560034

rosz.bng-mefcc@aov.in

Subject: Submission of Half Yearly Compliance Report (HYCR) to Conditions of Environmental
Clearance (EC) for the Period April 2022 to September 2022 with respect to our Building Stone
Quarry Project in Re-Sy. Block No. 37, Re-Sy. No. 554/1, 554/5 & 554/6 of Nagaroor
village (Kadavilla), Chirayinkeezh Taluk, Thiruvananthapuram District of Kerala State -
Reg.

Reference: 1. EC No. 92/Q/2022 dated 16.08.2022
2. Our Letter AVPPL/SEIAA/2022-23/2090 dated 31.08.2022
3, Our Letter AVPPL/SEIAA/2022-23/2117 dated 16.09.2022

Dear Sir/Madam,

This is with reference to the Environmental Clearance (EC) for Adani Vizhinjam Port Pvt. Ltd.
(AVPPL) Building Stone Quarry Project in Re-Sy. Block No. 37, Re-Sy. No. 554/1, 554/5 & 554/6
of Nagaroor village (Kadavilla), Chirayinkeezh Taluk, Thiruvananthapuram District of Kerala
State; by vide Reference 1.

As per the EC, The Half Yearly Compliance Report (HYCRs) with its contents, covering letter,
compliance report and environmental monitoring data have to be uploaded in the PARIVESH
portal and the website of the Project Proponent. The HYCR with the name of the project, EC
No and date & the period of submission should be sent to the Regional Office of MoEF & CC &
to SEIAA by email only at email ID rosz.bng-mefcc@qgov.in & seacseiaakerala@amail.com,
respectively. Hardcopy of HYCRs shall not be acceptable.

Since the orders for EC was granted on 16.08.2022, AVPPL have not initiated any work at the
site. Further, as per the EC, The EC shall be valid from the date of execution of permit/lease
from the Department of Mining and Geology. The copy of the lease order should be provided
to the SEIAA before commencing the mining activity. AVPPL have applied for panchayat
license and are yet to obtain the same; after which the Mining Lease will be applied for.

The first Half Yearly Compliance Report (HYCR) will be submitted after obtaining valid
lease/permit from the Mining & Geology Department and commencement of mining
operations. In the meantime, AVPPL have complied with certain General Conditions that are
applicable; as detailed in the table below:

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

3 Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam, info@adani.com
Thiruvananthapuram, www,adani.com

Kerala-695003 CIN: UB1200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421
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S. No. | Condition Compliance Status

General Conditions

1 The proponent should provide | Complied

notarized affidavit (indicating the | AVPPL had submitted an Affidavit to SEIAA
number and date of Environmental | (indicating the number and date of
Clearance proceedings) that all the | Environmental Clearance proceedings)

conditions stipulated in the EC shall be
scrupulously followed.

stating that all the conditions stipulated in
the EC shall be scrupulously followed vide
reference 2; our letter AVPPL/SEIAA/2022-
23/2090 dated 31.08.2022 (Enclosed as
Annexure 1).

L The project  proponent  should | Complied
advertise in newspapers that the | EC for the project was issued on 16.08.2022.
project has been accorded | Details of the EC were advertised in two local
Environmental Clearance and copies of | newspapers (The Hindu - English and
clearance letters are available in the | Mathrubhumi - Malayalam) published on
Office of State Environment Impact | 18.08.2022. Copies of the Newspapers and
Assessment Authority (SEIAA) and on | the signed EC were submitted to SEIAA vide
the website of the Authority at |reference 2; our letter AVPPL/SEIAA/2022-
www.seiaakerala.in. The | 23/2090 dated 31.08.2022 (Enclosed as
advertisement should be in at least | Annexure 1).
two local newspapers widely
circulated in the region, one of which
shall be in the vernacular language.
The advertisement should be made
within 10 days from the date of receipt
of the Environmental Clearance letter
and a copy of the same signed in all
pages should be forwarded to the
office of this Authority as
confirmation.

4, The proponent shall send a copy of the | Complied
EC to concerned Grama Panchayat/ | AVPPL submitted a copy of the EC to the
District Nagaroor Gram Panchayat vide reference 3;
Panchayat/Municipality/Corporation/U | our letter AVPPL/SEIAA/2022-23/2117 dated
rban Local Body and also to the Local | 16.09.2022 (Enclosed as Annexure 2).
NGO, if any, from whom suggestions/
representations, if any, were received | The copy of EC is also uploaded to the
while processing the proposal. The | company website:
Environmental Clearance shall also be | https://www.adaniports.com/Downloads
uploaded on the website of the
company.

42 The proponent has to provide | Complied

insurance protection to the workers in
the case of existing mining or provide
the affidavit in case of fresh lease

The contractors involved in mining at the
quarry will be completely responsible for
insurance of their workers and the same will

Adani Vizhinjam Port Pvt Ltd
3 Floor, Aspinwall House,
Kuravankonam,
Thiruvananthapuram,
Kerala-695003

infi

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421

Tel +9179 2656 5555

Fax +9179 2555 5500

ni.com
www.adani.com

CIN: UB1200GJ2015PTC083954
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S. No. Condition Compliance Status
before execution of mining lease. be explicitly mentioned the Service Order

issued to them. Affidavit for the same was
submitted to SEIAA vide reference 2; our
letcter AVPPL/SEIAA/2022-23/2090 dated
31.08.2022 (Enclosed as Annexure 1).

You are requested to kindly acknowledge the receipt of the same.

Thanking you.

Rajesh Jha
Chief Executive Officer

Encl: As Stated Above

Adani Vizhinjam Port Pvt Ltd Tel +9179 2656 5555

3 Floor, Aspinwall House, Fax +9179 2555 5500
Kuravankonam, info@adani.com
Thiruvananthapuram, www.adani.com

Kerala-695003 CIN: UB1200GJ2015PTC083954

Registered Office:
Adani Corporate House, Shantigram, Near Vaishno Devi Circle, S. G. Highway, Khodiyar, Ahmedabad-382421




Half Yearly Compliance Report (HYCR)
April 2023 to September 2023

Building Stone Quarry Project: Re - Sy. Block No. 37, Re - Sy No. 554/1, 554/5
& 554/6 of Nagaroor village (Kadavilla), Chirayinkeezh Taluk,
Thiruvananthapuram District, Kerala

adani
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ANNEXURE R-18

TC-12191
TEST REPORT
ULR No: TC1219123000002256F
LRI No.: SEAAL23100422A Date: 10-10-2023 Page 1 of 1

CUSTOMER DETAILS

Customer Name & Address

M/s Adani Vizhinjam Port PVt Ltd
Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.

Customer Reference

Test Request date: 28-09-2023

SAMPLE DETAILS

Product Category Atmospheric Pollution Sample Code EN23091096

Sample Name Ambient Air Sample Received on 29-09-2023

Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023

Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING

Sampling Location Project Site Date of Sampling 28-09-2023

Sampling Procedure SEAAL/ENL/GEN/SOP/02 | Humidity 65 %

Latitude 8°43'48.11" N Longitude 76° 50'23.12” E

INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS

Re - Survey No

555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
SL NAAQ
NO PARAMETERS TEST METHOD UNIT RESULT STANDARD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/ms3 69.4 100 (Max)
2 Particulate matter, PMas IS 5182 (Part 24): 2019 ug/ms3 378 60.0 (Max)
3 Sulphur dioxide as SOz IS 5182 (Part 2): 2001 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NOz IS 5182 (Part 6): 2006 ug/m?3 BDL (LOD 4.00) 80.0 (Max)

Note: BDL- Below Detection Limit
Remarks:

Nesny A.K.
Chemist

Checked by

***End of Report***

B e ’l-‘l.‘l N
._\_,".ff\‘\ﬂ' ‘_\ _rj\""

)

Laiju P.N.

Laboratory Head
Authorized Signatory

The results are relaled only to the samples submitted for analysis and this lest report shall not be reproduced except in full, without the written approval of the laboratory.

Standards Environmental & Analytical Laboratories
Accreditation & Approval: NABL accredited Testing Laboratory as per ISO/IEC 17025:2017
vide Certificate No. TC~ 12191 & “A" Grade Laboratory approved by KSPCB.
‘Standards’ Bldg. No: 338/A,B,C,D,E (Behind BPCL Petrol Pump), Edayar, Muppathadam P.O., Ernakulam Dist.-683 110
Tel. 0484-2546660, 93872 72402, 90743 41443, Web: www.sealabs.in, E-mail: seaalab@gmail.com




ANNEXURE R-19
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TC-12191
ULR No: TC1219123000002258F
LRI No.: SEAAL23100424A Date: 10-10-2023 Page 1 of 1
CUSTOMER DETAILS
M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023
SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091098
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING
; § Vanchiyoor UP School West Side 5
Sampling Location (1 Km away from Project Site) Date of Sampling 28-09-2023
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8°4342.7" N Longitude 76° 50’16.1” E

INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS

Re - Survey No

555/2, Block No.37

Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
SL NAAQ
NO PARAMETERS TEST METHOD UNIT RESULT STANDARD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 pg/ms3 60.7 100 (Max)
2 Particulate matter, PMas IS 5182 (Part 24): 2019 pg/m3 26.9 60.0 (Max)
3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 pg/ms3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 pg/ms3 BDL (LOD 4.00) 80.0 (Max)

Note: BDL- Below Detection Limit
Remarks:

**End of Report***

P = ) e "\1- "
NPT o AR s
> = = . ) = i
Nesny A.K. Laiju P.N.
Chemist Laboratory Head
Checked by Authorized Signatory

The resulis are related only o the samples submitted for analysis and this test report shall not be reproduced except in full. without the writien approval of the laboratory.

Standards Environmental & Analytical Laboratories
Accreditation & Approval: NABL accredited Testing Laboratory as per ISO/IEC 17025:2017
vide Certificate No. TC- 12191 & “A” Grade Laboratory approved by KSPCB.
‘Standards’ Bldg. No: 338/A,B,C,D,E (Behind BPCL Petrol Pump), Edayar, Muppathadam P.O., Ernakulam Dist.-683 110
Tel. 0484-2546660, 93872 72402, 90743 41443, Web: www.sealabs.in, E-mail: seaalab@gmail.com
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TC-12191
ULR No: TC1219123000002259F
LRI No.: SEAAL23100425A ' Date: 10-10-2023 Page 1 of 1
CUSTOMER DETAILS

M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,

Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023

SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091099
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING

St. Joseph of Cluny Public School
Sampling Location - South side Date of Sampling 28-09-2023

(850 m away from Project Site)
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8°43'37.63” N Longitude 76° 50°49.33” E

INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS

Re - Survey No 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala

TEST RESULTS-CHEMICAL DISCIPLINE

SL NAAQ
PARAMETERS
NO A TEST METHOD UNIT RESULT STANDARD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/ms3 2.5 100 (Max)
2 Particulate matter, PM2s IS 5182 (Part 24): 2019 pg/ms3 a7:5 60.0 (Max)
3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 pg/ms3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 pg/m3 BDL (LOD 4.00) 80.0 (Max)
Note: BDL- Below Detection Limit
Remarks: ***End of Report***
A |
NSl PO AN
i ] d i —
Nesny A.K. Laiju P.N.
Chemist Laboratory Head
Checked by Authorized Signatory

The results are related only to the samples submitted for analysis and this lest report shall not be reproduced except in full, without the written approval of the laboratory.

Standards Environmental & Analytical Laboratories
Accreditation & Approval: NABL accredited Testing Laboratory as per ISO/IEC 17025:2017
vide Certificate No. TC-12191 & “A” Grade Laboratory approved by KSPCB.
‘Standards’ Bldg. No: 338/A,B,C,D,E (Behind BPCL Petrol Pump), Edayar, Muppathadam P.O., Ernakulam Dist.-683 110
Tel. 0484-2546660, 93872 72402, 90743 41443, Web: www.sealabs.in, E-mail: seaalab@gmail.com
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TC-12191
ULR No: TC1219123000002260F
LRI No.: SEAAL23100426A Date: 10-10-2023 Page 1 of 1
CUSTOMER DETAILS
M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023
SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091100
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt Fit for Analysis Test Commenced on 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING
Viswanadhapuram Shiva Temple
Sampling Location East Side Date of Sampling 28-09-2023
(650 m away from Project Site)
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8° 44'9.02” N Longitude 76° 50'18.82" E
INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS
Re - Survey No 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala
TEST RESULTS-CHEMICAL DISCIPLINE
SL NAAQ
NO PARAMETERS TEST METHOD UNIT RESULT STANDARD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 ug/m3 58.4 100 (Max)
a2 Particulate matter, PMas IS 5182 (Part 24): 2019 pg/ms3 273 60.0 (Max)
3 Sulphur dioxide as SOz IS 5182 (Part 2): 2001 ug/m3 BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 pg/m3 BDL (LOD 4.00) 80.0 (Max)
Note: BDL- Below Detection Limit
Remarks:
***End of Report***
L9 o RO L N
B 75 < RLESY:
Nesny A.K. Laiju P.N.
Chemist Laboratory Head
Checked by Authorized Signatory

The results are related only to the samples submitted for analysis and this lest report shall not,be reproduced except in full, without the writlen approval of the laboralory.

Standards Environmental & Analytical Laboratories
Accreditation & Approval: NABL accredited Testing Laboratory as per ISO/IEC 17025:2017
vide Certificate No. TC- 12191 & “A" Grade Laboratory approved by KSPCB.
'Standards’ Bldg. No: 338/A,B,C,D,E (Behind BPCL Petrol Pump), Edayar, Muppathadam P.O., Ernakulam Dist.-683 110
Tel. 0484-2546660, 93872 72402, 90743 41443, Web: www.sealabs.in, E-mail: seaalab@gmail.com
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TC-12191
ULR No: TC1219123000002257F
LRI No.: SEAAL23100423A Date: 10-10-2023 Page 1 of 2
CUSTOMER DETAILS
M/s Adani Vizhinjam Port PVt Ltd
Customer Name & Address Nagaroor, Chirayinkeezhu,
Thiruvananthapuram District.
Customer Reference Test Request date: 28-09-2023
SAMPLE DETAILS
Product Category Atmospheric Pollution Sample Code EN23091097
Sample Name Ambient Air Sample Received on 29-09-2023
Sample Conditions at Receipt | Fit for Analysis Test Commenced on | 03-10-2023
Sampled by Lab Authorized Sampler Test Completed on 07-10-2023
DETAILS OF SAMPLING
. . Near Operators Rest Room North Side .
Sampling Location (250 m away from Project Site) Date of Sampling 28-09-2023
Sampling Procedure SEAAL/ENL/GEN/SOP/02 Humidity 65 %
Latitude 8°43'48.63" N ; Longitude 76° 50’'12.46” E
INFORMATION PROVIDED BY CUSTOMER - SAMPLING SITE DETAILS
Re - Survey No 555/2, Block No.37
Village Nagaroor Taluk Chirayinkeezhu
District Thiruvananthapuram State Kerala

TEST RESULTS-CHEMICAL DISCIPLINE

gg PARAMETERS TEST METHOD UNIT RESULT ST.?NASAQRD
1 Particulate matter, PMio IS 5182 (Part 23): 2006 pg/m3 64.5 100 (Max)
2 Particulate matter, PMas IS 5182 (Part 24): 2019 ug/m3 35.3 60.0 (Max)
3 Sulphur dioxide as SOz IS 5182 (Part 2): 2001 pg/ma? BDL (LOD 4.00) 80.0 (Max)
4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 ug/ms3 BDL (LOD 4.00) 80.0 (Max)
Note: BDL- Below Detection Limit
Remarks:

***End of Report***

& l "~ e '1-\- =
r_:j::y_b\n‘b _ ‘\\Y\H" v / '_1'\"'
™ o T
Nesny A.K. Laiju P.N.
Chemist Laboratory Head
Checked by Authorized Signatory

The results are related only lo the samples submitted for analysis and this lest report shall not be reproduced except in full, wilhout the writlen approval of the laboratory.

Standards Environmental & Analytical Laboratories
Accreditation & Approval: NABL accredited Testing Laboratory as per ISO/IEC 17025:2017
vide Certificate No. TC- 12191 & “A" Grade Laboratory approved by KSPCB.
'Standards’' Bldg. No: 338/A,B,C,D,E (Behind BPCL Petrol Pump), Edayar, Muppathadam P.O., Ernakulam Dist.- 683 110
Tel. 0484-2546660, 93872 72402, 90743 41443, Web: www.sealabs.in, E-mail: seaalab@gmail.com
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ANNEXURE R-23

Consequences of any violation in silence zone / area.-

Whoever, in any place covered under the silence zone / area commits any
of the following offence, he shall be liable for penalty under the provisions
of the Act:-

(i) whoever, plays any music or uses any sound amplifiers,

(i) whoever, beats a drum or tom-tom or blows a horn either musical or
pressure, or trumpet or beats or sounds any instrument, or

(iii)  whoever, exhibits any mimetic, musical or other performances of a
nature to attract crowds.

(iv)  whoever, bursts sound emitting fire crackers; or
(v) whoever, uses a loud speaker or a public address system.

Complaints to be made to the authority.-

(1) A person may, if the noise level exceeds the ambient noise
standards by 10 dB (A) or more given in the corresponding columns
against any area / zone or, if there is a violation of any provision of these
rules regarding restrictions imposed during night time, make a complaint to
the authority.

(2)  The authority shall act on the complaint and take action against the
violator in accordance with the provisions of these rules and any other law
in force.

Power to prohibit etc. continuance of music sound or noise.-

(1) If the authority is satisfied from the report of an officer incharge of a
police station or other information received by him including from the
complainant that it is necessary to do so in order to prevent annoyance,
disturbance, discomfort or injury or risk of annoyance, disturbance,
discomfort or injury to the public or to any person who dwell or occupy
property on the vicinity, he may, by a written order issue such directions as
he may consider necessary to any person for preventing, prohibiting,
controlling or regulating:-

(@)  theincidence or continuance in or upon any premises of-
(i) any vocal or instrumental music,
(i) sounds caused by playing, beating, clashing, blowing or use

in any manner whatsoever of any instrument including
loudspeakers, public address systems, horn, construction
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Scientific study on Blast Induced Ground Vibration for Kadavila-1 Stone Quarry, Nagaroor villag ~N

Chirayinkeezh Taluk, Thiruvananthapuram District, Kerala of M/s. Adani Vizhinjam Port Private Limited

Scientific Study on
Blast Induced Ground Vibration for Kadavila-1 Stone Quarry,
Nagaroor village, Chirayinkeezh Taluk, Thiruvananthapuram
District, Kerala of M/s. Adani Vizhinjam Port Private Limited

EXECUTIVE SUMMARY

The scientific investigation is aimed at assessing the influence of blasting, principally
the ground vibrations and noise levels in the Kadavila-1 Stone Quarry of M/s. Adani
Vizhinjam Port Private Limited, Nagaroor village, Chirayinkeezh Taluk,
Thiruvananthapuram District, Kerala on the residential and other buildings of the
neighbouring villages.

OBJECTIVES

o Study the existing blasting, its design and its influence on the surroundingsin
respect of blast induced ground vibrations.
o Design of trial blasts which will
» restrict blast induced ground vibrations to levels that are tolerable onthe
residential and other civil structures not belonging to the quarry owner.
» restrict generation of fly-rock and their throw to eliminate adverse effect
on the residents and agricultural lands of the Nagaroor (Kadavila) village.
o Carry out at least 10 controlled trial blasts and monitor blast induced ground
vibrations at least in 25 points and study the distance to which flying
fragments are produced.
o Submit the report including suggesting suitable controlled blasting
technique(s) including maximum explosive charge per delay in theKadavila-
1 Stone Quarry that will limit the blast induced ground vibrationsto
permissible levels and also suggesting suitable methodology for carrying out
regular drilling, controlled blasting operations in the quarry and the
appropriate safety measures to be taken to guard against blast induced
vibrations and fly-rock.

Department of Mining Engineering, Anna University Chennai Page i
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Scientific study on Blast Induced Ground Vibration for Kadavila-1 Stone Quarry, Nagaroor viIIagﬁ*—-&ﬁ
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FIELD INVESTIGATIONS

The Kadavila-1 Stone Quarry is drilling 33 mm diameter holes with Jack hammer
drilling machines and blasting with the cap-sensitive Emulsion explosive cartridges
of 25 mm diameter. The mine management is presently blasting three to five rows of
holes with NONELs having in-hole delay of 250 ms & surface delays of 17/25 ms to
mitigate adverse impacts such as air blast, fly rock and ground vibration. The
instantaneous electrical detonators are being used for initiating the blasting circuit
prepared with NONEL based detonators.

In order to carry out the controlled blasting operations in the Kadavila-1 StoneQuarry
approaching towards surrounding villages, the quarry management intended to get
the matter scientifically investigated for adopting properly designed controlled blasting
techniques to restrict the blast induced ground vibrations to less than the permissible
levels the structures in question can tolerate without damage.

The author of this report have carried out ground vibration monitoring of 10 Nos. of
controlled trial blasts with FIVE numbers of seismographs by locating them at
different locations in the surface and sensitive buildings located nearer to the
Kadavila-1 Stone Quarry at various distances (in the villages as well as inside the
quarry) from the blasting site (a total recordings of 47 and the instruments triggered
only at 36 stations). These trial blasts were carried out during the period from
16.03.2021 to 17.03.2021.

RESULTS AND DISCUSSIONS

Ten trial blasts were carried out 16.03.2021 to 17.03.2021 and blast vibrations were
monitored using five seismographs located at various distances. The minimum and
maximum charge per delay varied from 1.07 to 2.17 kg. A maximum of 80 holes were
drilled with jack hammer drilling equipment with a maximum number of holes per delay
of six. In all the 10 trial blasts, ground vibrations were monitored at 47 locations around
the blasting sites and neighbouring village. Out of the total 47 measurements made,
vibrations were recorded by the instruments only at 36 stations. The vibrations
recorded behind the blast free face were of highest magnitude. The magnitude of
vibration recorded in the flank of direction of initiation was lower than those on the
opposite side of the flank of blast initiation.

All the 10 blasts were carried out using NONEL shock tube detonators with an in-
hole delay of 250 ms and surface delay of 25 ms. Fast attenuation of vibration was
recorded at shorter distances whereas at far-off distances the attenuation was slow
and was influenced by low frequency blast wave characteristics.

Department of Mining Engineering, Anna University Chennai Page ii
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The recorded dominant frequencies of vibrations were in the range of 7.5 to 256 Hz.
The Fast Fourier Transform (FFT) analyses of vibration data revealed that the
concentration of vibration energy was in the range of 29.30 to 170.6 Hz. However,
keeping in view the minimum frequency recorded during the trial blasts and the
maximum peak particle velocity(PPV), structures of any type, can tolerate without
damage or fall within the frequency range of 8 to 25 Hz. However, to avoid confusion
for the people in the field, the maximum explosive charge per delay is calculated for
this quarry to restrict the peak particle velocity to 5.0 mm/s only(irrespective of the type
of structure), which is more conservative and safer as shownin the Table 2.1. Further
it will secure the safety of Domestic houses & structures/Residential buildings located
in the Nagaroor Village, Chirayinkeezhu Taluk, Thiruvananthapuram District, Kerala
whose safety is also very important.

The analyses of vibration data recorded from detonation of blasts with higher amount
of explosives generated higher level of vibrations at near-by-distances in comparison
to the blasts which were detonated at the same bench face with lesser amount of
explosives although the blast design and explosives parameters were kept identical.
The explosives detonated in a delay in both the blasts were similar in weight.

The propagation equation for prediction of blast vibration have been established and
are given as Equations 3. The permissible explosive weight per delay may be
computed from the Equation to contain vibration within safe limits for distances of
houses/structures concerned. For convenience, the permissible explosive weight per
delay has been computed and is given in Table 3.22.

Based on the scientific study, it is concluded that the blast induced ground
vibrations and noise levels generated by the controlled blasting carried out in
Kadavila-1 Stone Quarry was within permissible level and therefore is not
affecting the residential buildings and other structures. Further, it has been
observed that no flying fragments or projectiles travelled beyond 10 m from

the site of blast Hence, -controlled blasting can be carried out at Kadavila-1

Stone Quarry by foﬂowmg‘thé blastlng parameters as recommended in the Table
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SUMMARY OF SUGGESTED CONTROLLED BLAST DESIGN FOR

M/S. KADAVILA-1 STONE QUARRY

SI. No. Parameter Value
1. Blast hole diameter 33 mm
2. Burden 1.2m
3. Spacing 1.5m
4. Height of the bench 6.00 m
5. Stemming length Minimum 0.70 m
6. Drilling patterns to be followed Rectangular / Staggered
7. Specific charge For creating Initial (Box) Cut 0.16 to 0.17 kg/m?®

For production blasting

0.15t0 0.16 kg/m3

8. Loading Density

Cap-sensitive Emulsion (or)

0.26 kg/m
Slurry Cartridges
9. Average explosive Cap-sensitive Emulsion (or) 0.50 kg
Quantity/hole Slurry Cartridges

10. | Maximum explosive
charge per drillhole
during production
blasting

Cap-sensitive
Emulsion (or)
Slurry Cartridges

125¢g

0.625 to 0.688 kg

11. | Detonators recommended

NONEL based detonators of
17/25 ms surface delay with
an in-hole delay of 250 ms

12. | Type of explosive recommended

Emulsion (or) slurry cartridge
type (2=25 mm)

13. | Initiation system recommended

Inverse initiation

14. | Method of connecting detonator

Series

15. Maximum charge per delay

As stated in Table 3.22
based on the distance of the
blasting site from the
structure and the type of
structure to be protected

Department of Mining Engineering, Anna University Chennai
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CHAPTER 1
INTRODUCTION

1.0 GENERAL

In modern mining era, the blasting technique is one of the most adopted
techniques for rock breakage and fragmentation due to its economical and efficient
aspects. However, the use of explosives for the blasting operation is limited bystatutory
regulations as it may have a severe impact on the surrounding environment such as
vibration, noise and dust. Especially, a ground vibration induced by blasting has to be
paid much attention in the mining operation as it may give an obvious impact on the
surrounding facilities and buildings.

Many researches established safe level for blasting criteria, the ground
vibration level is characterized by using three parameters; duration, amplitude (peak
particle velocity: PPV) and frequency. Current studies on the blast-induced ground
vibration is focused on two parameters amplitude (PPV) and frequency suggested by
Directorate General of Mines Safety (DGMS) when the concerned subject is structure.
Hence, the control of PPV and dominant frequency are very important in order to

design an appropriate blasting standard and minimize its environmental impacts.
1.1 BLAST INDUCED GROUND VIBRATIONS - BACKGROUND

Globally, blasting is the principal method of rock breaking in mining and
construction industry because of its distinct advantages like economy, efficiency,
convenience, ability to achieve large production, high productivity and ability to break
the hardest of the rocks.

When an explosive or a blasting agent is initiated, the chemical energy of it is
converted into mechanical energy, which is used for breaking the rock. Even in a
properly designed blast, only a portion of the total energy of the explosive is used for
fragmenting and displacing the rock and the rest utilized in producing undesirable
environmental effects like ground vibrations, fly rock, air overpressure (noise) and
over-break making them an integral part of blasting. These undesirable effects cause

damage to the civil, mining, defence structures and other properties in the vicinity.
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With increasing mining and construction activities in areas close to human settlements,
ground vibration has become a critical environmental issue as it can cause human

annoyance and structural damage.

The adverse environmental effects produced by blasting cannot be totally eliminated,
but effectively controlled by proper design of appropriate controlled blasting
techniques. Further, optimum design of blast, based on scientific investigations
relating to the explosives used, rock properties and other geological aspects, which

are site specific, can also address the issues.

Some of the explosive energy (left over after rock breaking), of blasting, is transmitted
to the surrounding rocks as elastic waves. As these waves travel, they displace
particles in their path causing the particles to oscillate before returning to their original
positions. These oscillations constitute ground vibrations. Special three dimensional
seismographs are used to measure these vibrations in terms of displacement, velocity,

acceleration and frequency.

The ground vibrations generated from the blast are compressive in nature and spread
away from the blasting site in all directions like ripples spreading outwards when a
stone is dropped in still water in a pond or tank. When these waves reach a free face,
they get reflected back and get converted into tensile waves and cause breaking of
rock (as rock is weak in tension). When no free face is available, they travel to a longer
distance and finally get attenuated. These waves, which are not doing any useful work
of breaking the rock, generate ground vibrations and cause damage to the surface
structures like dams, places of worship, structures of archaeological importance,
quarry slopes, residential buildings, etc. and also underground excavations. The
ground vibrations have three mutually perpendicular components namely radial (R),

transverse (T) and vertical (V).

1.2 Factors Influencing Blast Induced Ground Vibrations

From the literature, it can be seen that peak particle velocity (PPV) and the frequency
of the vibrations are the most important parameters over which the stability of the
structures depend. Peak particle velocity is defined as the greatest velocity with which

the ground vibrates during the vibration history and the same is
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measured in millimetres per second. Frequency is the number of cycles of the to- and-
fro movement of ground particles per second. The units for measurement of frequency
are Hz. The frequency of vibrations depends on the geology of the area, the rock type,
etc.

When the frequency of the vibrations is equal to the natural frequency of the structures,
maximum damage occurs to the structure. The range of natural frequency of surface

civil structures is given in Table 1.0

Table 1.0 Natural frequency of surface civil structures (as per Central Mining and
Fuel Research Institute (CMFRI), Council for Scientific and Industrial
Research, Govt. of India Laboratory (Report 1991)

Type of Structure Natural Frequency, Hz
Single storey brick structures 12-14
Double storey brick structures 8-10
Concrete Structures 9-16

In addition, blast induced ground vibrations are dependent on many more factors like
type of rock and its properties, geological parameters, maximum charge per delay,
strength of the explosive, distance of the structure from the blasting site, time delay
between holes and rows, choking at the toe of the bench, priming sequence, sequence
of blast hole detonation, spacing between holes and burden, angle of drill holes,
stemming depth and type, charge length and diameter, confinement, blast geometry,
total charge, etc. Amongst them, type of rock and its properties, thecharge per delay
and the distance of the blasting site from the structures are themost important
ones. To keep the ground vibrations within desired levels, a clear understanding of the
causes or factors, which influence generation, and propagation of ground vibration is

essential.
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1.3 Permissible Limits of Blast Induced Ground Vibrations —Peak
Particle Velocity (PPV) for Surface Structures

The permissible levels of vibrations of various surface civil structures and other details

specified by Directorate General of Mines Safety (DGMS), Dhanbad and others are

given in Tables 1.2t0 1.8

Table 1.2 Directorate General of Mines Safety (DGMS) suggested peak particle
velocities (PPV) various types of civil structures can tolerate

without damage {DGMS (Tech) (S&T) Circular No.7 of 1997}
(Ministry of Labour, Govt. of India)

Max. Permissible PPV, mm/s

Type of structure Dominant excitation frequency, Hz
<8 | 825 | >25
(A) Buildings / structures not belonging to the owner
(i) | Domestic houses/structures (kutchha brick 5 10 15
& cement)
(ii) | Industrial buildings (RCC & framed 10 20 o5
structures)
(i) | Objects of historical importance &
o 2 5 10
sensitive structures
(B) Buildings belonging to the owner with limited span of life
(i) | Domestic houses/structures(kutchha brick
& cement) 10 15 25
(i) | Industrial buildings (RCC & framed 15 o5 50
structures)

Findings of some of the researchers in their investigations regarding the damages to

residential structures due to blast induced ground vibrations are given in Table 1.7

Table 1.3 Safe Peak Particle Velocities (PPV) Surface Structures can
withstand Without Damage as per Indian Standards (IS: 6922 -

1973)
Maximum permissible PPV, mm/s
NSI' Type of strata Where no Where monitoring is done using
0. monitoring is done suitable instruments
1. Soils, weathered or 50 70
soft rocks
2 Hard rocks 70 100

Note: (1) the values suggested above are lower than those which may be
intolerable to human beings.
2) the suggested values are appropriate for masonry and will be
conservative for concrete of Mis (oc = 15 MPa) quality
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Table 1.4

USA standard (as per Siskind, et al, 1980)

Peak particle velocity, mm/s

Type of structure

Modern homes, dry wall interior

Frequency (<40 Hz)

Frequency (>40 Hz)

18.75 50

Older homes, plaster on wood lath
construction

12.5 50

Table 1.5

Australian standard 2008 (AS 2187.2)

Type of structure

Historical building and monuments and
building of special value

Maximum values

0.2 mm displacement for frequencies less
than 15 Hz.

Houses and low rise residential buildings,
commercial buildings not included below.

19 mm/s resultant ppv for frequency greater
than 15 Hz

Commercial buildings and industrial buildings
or structural of reinforced concrete or steel
construction

0.2 mm maximum displacement
corresponds to 12.5 mm/s ppv at 10 Hz and

6.25 mm/s at 5 Hz

Table 1.6

German standard (as per German DIN 4150, 1986)

Peak particle velocity at foundation, mm/s

Type of structure <10 Hz 10-50 Hz | 50-100 Hz
Offices and industrial premises 20 20-40 40-50 ||
Domestic ~ houses  and  similar 5 5.15 15-20
constructions
Buildings that do not come under the
above because of their sensitivity to 3 3-8 8-10
vibrations

Table 1.7 Range of Common Residential Criteria and Effects suggested by
other researchers
Type of structure and Damage PPV Reference
mm/s
Plaster-on-lath construction near surface mines (long 12.7 Bureau of Mines
term, large scale, low frequencies vibrations) (RI 5807)
Sheetrock constructed near surface mines 19.1 Bureau of Mines
(RI1 8507)
Residences near surface mines lying within a distance of 25.0 OSM regulatory
92 t01,524 m limits
Widely accepted limit for residents near construction and 50.8 Bureau of Mines
quarry blasting (R1 8507)
Minor damage to average house subjected to quarry 137 Bureau of Mines
blasting vibrations (656)
About 90% probability of minor damage from construction 229 -
or quarry blasting. Structural damage to some houses
depending on vibration source and character of the
vibration
For close-in construction blasting, minor damage to nearly 501 -
all houses and structural damage to some at low
frequencies, major damage to most houses
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It was opined (based on results of field investigations) by National Institute of Rock
Mechanics (NIRM), Kolar Gold Fields, Karnataka (Ministry of Science and Technology,
Govt. of India) that the maximum tolerable Peak Particle Velocities (PPV) of various
frequencies the buildings of different types can tolerate without damage suggested by
Directorate General of Mines Safety are very conservative and requires upward

revision and suggested higher values as given in Table 1.8.

Table 1.8 National Institute of Rock Mechanics (NIRM) (Ministry of Science and
Technology, Govt. of India) Recommendations regarding the
maximum Peak Particle Velocities (PPV) various civil structures
can tolerate without damage (Anon, 2005)

Maximum permissible PPV,
mm/s
Type of structure Dominant frequency, Hz
<20 | 2050 | >50
(A) Buildings / structures not belonging to the owner
(i) | Domestic houses/structures (kutchha brick & 10 15 o5
cement)
(ii) | Industrial buildings (RCC & framed
structures) 20 25 35
(iii) | Objects of historical importance & sensitive 5 7 10
structures
(B) Buildings belonging to the owner with limited span of life
(i) | Domestic houses/structures(kutchha brick &
cement) 15 25 35
(i) | Industrial buildings (RCC & framed
structures) 95 35 50

Amongst the various norms (guidelines) discussed above, the DGMS norms are
the most conservative and hence safest to protect different types of structures.
Therefore, the same are adopted for the present study in deciding the maximum
charge per delay for different distances of the structures fromthe blasting site

in this report.

1.4 Ground Vibration Predictor Equations

For effective prediction and subsequent control of ground vibrations, rock constants
which are site specific are determined for every site (by trial blasts) where blasting is
to be carried out. These rock constants are used in the predictor equation (Equation
1) to calculate the maximum explosive charge per delay for a given
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maximum PPV the structure in question can tolerate without damage and the distance

between blasting site and the structure.

The tolerable PPV a structure can withstand (without damage) depends on the
frequency of the vibrations, type of structure, material used for the construction of the
structure and the type of rock (soft or hard) on which it is fixed.

For predicting ground vibrations, when both blasting and measurements are made
on the surface, square root scaled distance formula (Equation 1) is used (as per the
DGMS (Tech.) (S&T) circular No.7 of 1997) as it gives very reliable predictions of PPV
to protect surface structures by limiting the vibrations to the tolerable levels when

maximum charge per delay is restricted.

V=kSD)y* .. (mm/s) ... (1)

where,
\Y
SD
kand B

Peak particle velocity (PPV), mm/s

Scaled distance, mAkg

Rock constants, which are site specific.

where, SD is calculated by equation (2)

D
SD = —
w (mhkg) ... (2
where,
D = Distance between the blasting site and the vibration monitoring station, m W

= Maximum explosive charge per delay, kg

A linear regression analysis between PPV (on the y-axis) and scaled distance (on
the x-axis) is to be carried out for the monitored data as per the DGMS guidelines; the
best fit curve on log-log scale is to be drawn to determine the rock constants k and 3
for square root scaled distance formula. Linear regression analysis is a statistical tool

to determine the line of best fit through a distribution of points in a graph.

1.5 Human Perception

Human beings are very sensitive and can detect even very low level of vibrations (as

low as 0.5 mm/s) which cannot cause damage to the structures. Vibration levels
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lesser than the ones that cause damage to the structures could cause rattling of

doors or windows. Many a times, the slamming of a door or passing of a loaded lorry
by the side of the house generates more vibration than a quarry blast. However,
residents become alert and inquisitive by noise and rattling of objects in the immediate
surroundings due to blasting in the neighbourhood and start looking for the damages
to the structures like cracks in the walls in their residence. Finding a crack that existed
even before blasting activity commenced in the neighbourhood,but not noticed,

people start worrying and attributing the crack to blasting activity.

Dowding (1996) observed that the human sensitivity gets triggered by vibrations and
air blasts and becomes inquisitive and suspicious about them from a blasting activity
in the vicinity reaching the structure and resulting in some form of damage to it. The
tolerance and reactions of humans to vibrations vary from person to person, the nature
of the work he/she is doing, the environment in which they are present at the time of
blast, etc. Blast induced ground vibrations may result in annoyance and interference

with work proficiency.

1.6 SCOPE OF THE WORK

The management of Kadavila-1 Stone Quarry located at Nagaroor Village,
Chirayinkeez Taluk, Thiruvananthapuram District, Kerala of M/s. Adani Vizhinjam
Port Private Limited, Thiruvananthapuram has requested the Department of Mining
Engineering, Anna University, Chennai to carryout scientific investigation into the
influence of ground vibrations due to blasting being carried out in the Kadavila-1 Stone
Quarry, on the residential buildings and other civil structures of the nearest village, not

belonging to the quarry owner.

Based on this, the field investigation has been carried out from 16.03.2021 to
17.03.2021. During the field investigation, ten number of trial blasts were carried out
at various locations of the mine with varying designs and charging patterns. The blasts
were monitored using five vibration monitoring seismographs which are capable of
recording vibrations in all the three directions along with noise/air overpressure. Based
on the analysis of the above trial blasts, the following reportwas prepared and

submitted.
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1.7 OBJECTIVES

The objectives of the study are as follows

Site visit and collection of data.

Study the existing blasting, its design and its influence on the

surroundings in respect of blast induced ground vibrations

Design of trial blasts which will

> restrict blast induced ground vibrations to levels that are
tolerable on the residential and other civil structures not
belonging to the quarry owner.

> restrict generation of fly-rock and their throw to eliminate adverse
effect on the residents and agricultural lands of the Nagaroor
(Kadavila) village.

Carry out at least 10 controlled trial blasts and monitor blast induced

ground vibrations at least in 25 points under the supervision of the author

of this report and their team. Similarly, study the distance to which flying

fragments are produced.

Develop a scaled distance equation for the site and determine the site

constants which are site specific.

Fine tune the blast design, if required, which will restrict the blast

induced ground vibrations to the levels tolerable to the said structures,

and control the fly-rock to minimise their effect on the residents, and

people working in the agricultural lands.

Submit the report including suggesting suitable methodology for

carrying out regular drilling, controlled blasting operations in the quarry

and also appropriate safety measures to be taken to guard against blast

induced vibrations and fly-rock.

1.8 BLAST VIBRATION MONITORING INSTRUMENTATION

Blast induced ground vibrations and air over pressure (noise) are monitored with three

dimensional Seismographs. During the field investigations, the blast induced ground

vibrations were monitored using two numbers of NOMIS and three numbersof
INSTANTEL seismographs.
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1.8.1 NOMIS Mini SuperGraph

NOMIS Mini SuperGraph instrument (shown in Figure 1.0) from NOMIS seismograph,
Inc., Birmingham, Alabama, U.S.A. are used for monitoring ground vibrations and air
overpressure. Itis very light, portable and user-friendly instrument for ease of operation
in the field. The instrument has tri-axial transducer to record theblast induced ground
vibrations in all three directions viz. R, T, V and a microphoneto measure and record
the air over pressure levels. The instrument can be operated from mains and

rechargeable battery.

The Vibration Monitoring System basically consists of
e Transducers for recording ground vibrations and a microphone for
measuring air overpressure that convert physical motion or pressure to an
electrical current, which is transmitted through a cable followed by an

amplifying system. The vibration events are recorded on to the system.

Microphone

Seismograph Geophone

Figure 1.0 NOMIS Seismograph

The software provided with the instrument works on windows operating system. The
software provides for copying, viewing, analyzing and printing the data. The software
is also capable of performing advanced analysis of waveforms, etc. for effective
analysis of the ground vibrations. The instrument is to be properly fixed (Coupled) to
the ground. Some of the salient features of NOMIS Seismograph are given in Table
1.9.
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Table 1.9 Salient features of NOMIS Seismograph

S.No. | Parameter | Values
SEISMIC
1. Range 0-254 mm/s
2. Accuracy +/- 3%
3. Frequency 2- 400 Hz (1 Hz optional)
Response
SOUND
1. Range 92-148 dB
2. Accuracy +/- 0.1dBL at 30 Hz and 127 Hz
3. Frequency 2-400 Hz
Response
WAVEFORM RECORDED DATA
1. Record Modes Waveform and Manual
2. Seismic trigger 0.19- 254 mm/s, no trigger, manual Lower
range Levels Optional
3. Sound trigger range | 92- 148 dB, no trigger (other levels optional)
PHYSICAL SPECIFICATIONS
1. Weight 1.9 kg
2. Battery 6 Volt, gel type rechargeable,14 days
duration
3. Display-LCD 8 lines x 21 characters with backlight
4. Pc Interface RS-232 & additional 15 pin auxiliary
connector

1.8.2 Instantel DS-077 Minimate & Blastmate

Instruments of Instantel, Canada (Figure 1.1) were also used for monitoring ground
vibrations. The instrument can be operated with power from the rechargeable battery.
It is very light, portable and user-friendly instrument for ease of operation in the field.
The instrument has tri-axial transducer (seismograph) to record the blast induced
ground vibration in all three directions viz. radial (R), transverse (T) &vertical (V)
directions and a microphone to measure the air over pressure levels. Minimate is a PC
compatible computer-based system with inbuilt memory. The seismograph can
measure the PPV up to 127 mm/s, frequency in the range of2 - 250 Hz and air
over pressure in the range of 100 - 142 dB. For effective recording of the ground
vibrations the instrument is properly coupled to the ground either by spiking or grouting
or bolting.
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1.8.3 Transducer Mounting

Monitoring of ground vibration is to be carried out after properly mounting (coupling)
the transducer (Geophone) with the ground to receive and transmit the actual
magnitude of the vibrations at that site. There are five methods of mounting the
transducer on the ground as shown in Figure 1.2. In the first, the transducer is placed

on a horizontal surface without any device to hold it (Figure 1.2 a).

(a) DS-077 Minimate (b) Minimate Blaster
Figure 1.1 INSTANTEL Vibration Monitoring Instruments

a) Surface b) Sandbagged

Compacted Soil
(or)

Plaster of Paris

KRN

c) Spiked d) Buried

=

e) Bolted

Figure 1.2. Five Common Methods of Transducer Mounting

The second one is also mounted in the same way but a loosely packed sandbag is
placed over it so that all sides of the bag are directly in contact with ground (Figure 3b).
In the third, the transducer is spiked into the ground (relatively loose) firmly, with the

three spikes which are screwed to the transducer, by pressing into the ground
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such that the base of the transducer is in direct contact with the ground (Figure 3c).

In the fourth method, it is connected to the ground by completely burying it in soil or
rock by making an excavation slightly bigger in size than that of the transducer and the
soil compacted firmly around and over the transducer (Figure 3d). The same can be
achieved by using ,Plaster of paris" also. In the fifth method the transducer is bolted to
the surface (floor or walls of a structure) to facilitate recording all the vibrations to which

the surface is subjected to (Figure 3e).

1.9 CONTROLLED BLASTING

As stated earlier, when an explosive charge is blasted in a shot hole, in addition to
doing the useful work of breaking rock and displacing it, it also produces adverse
environmental effects like ground vibrations, over-break (back break), fly-rock, air-
over pressure (noise) and air pollution with gases and dust. Some of these adverse
effects cause damage to the structures in the vicinity and can cause injury to the
people. Blasting by eliminating and / or controlling these adverse effects is termed as

controlled blasting.

The blast induced ground vibrations get transmitted away from the blast in non-
discriminating manner resulting in crushing and fracturing of the rock in the vicinity.
This may pose a problem when blasting in the vicinity of the perimeter of a pitor a
trench or civil, mining or defence structure. Hence, for the safety of the excavation and
nearby structures, creation of new fractures and widening of the existing cracks due to
the blasting are to be minimised, by generating less vibrations or preventing the
vibrations from reaching the structure. The techniques to achieve this include
» Use of low strength explosives (explosives having less velocity of detonation).
» Reduced charge concentration by using less density explosives in small
diameter drill holes.
» Reducing the quantity of explosive blasted at each moment of time by
adopting delay blasting technique.
» Selecting optimum delay interval between two successive shots or groups of
shots.
» Optimising the blast design parameters, viz. spacing, burden, length of the

hole, charge factor, etc.
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» Use of small diameter explosive charges (cartridges) in a large diameter holes
(de-coupled charges).

» Use of air bags in the shot holes.

» Decking of explosives.

» Creating artificial cracks or discontinuity planes between the blasting site and
the structures to be protected to limit the propagation of the radial cracks and

transmission of shock waves.

1.9.1 Controlled Blasting Techniques

As on date, many blasting techniques are available to control the adverse effects of
blasts. However, the selection of suitable technique primarily depends on the adverse
parameter(s) of the blasting to be controlled. Some of the common techniques are (i)
limiting the maximum charge per delay; (ii) line drilling; (iii) pre- splitting; (iv) cushion
or smooth blasting; (v) air decking; (vi) muffling. Out of these,the first and sixth
techniques, i.e. restricting the explosive quantity per delay and muffling with old tyres
would be adopted for designing the controlled blasting technique in the Kadavila-1

Stone Quarry to protect the residential structures in the surrounding villages.
1.10 ADVERSE EFFECTS OF BLASTING
1.10.1 Abatement of Ground Vibrations by Controlled Blasting

The control measures for blast induced ground vibrations are:

e Design the blasts appropriate to the site and implement the designscrupulously.

e Exercise good control over drill hole pattern by properly marking the shot holes
on the floor of the bench prior to drilling, so that the designed spacing, burden
and inclination are achieved.

e Provide maximum relief [by creating free face(s)] to ensure free movement of
the rock with appropriate charge factor.

e If no additional free face is available, a properly designed initial cut pattern is
to be implemented.

e Select and use appropriate explosives and accessories suitable for the ground
conditions prevailing at the site.

e Select the appropriate charge factor (specific charge).
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e Select the maximum charges per delay based on the distance of the structure
to be protected from the blasting site.

e Select the appropriate delay interval between holes in the same row and rows
of the holes.

e Deck the charges in a blast hole.

1.10.2 Fly Rock

When blasting is carried out, the rock gets fragmented and the fragmented material
is moved away from the bench and gets piled up as fragmented mass to enable loading
by an excavator. In addition to this desirable displacement of broken fragments, some
stone pieces travel to certain distance away from the face resulting in scatter of the
blasted muck pile and a few of them also project to a greater distance as shown in
Figure 1.3. This undesirable projection of stones is termed as

1y rock’.

Loose Rock & Dust
on top of the Bench

Loose Rock & Dust ——— 5!
at the toe of the Bench

Figure 1.3 Fly-rock Generation
Fly rock is a serious environmental hazard and is often a cause of fatalities and /or
serious injuries to the people, cattle, damage to the equipment, buildings and other
property. Damage due to fly rock from blasting is one of the main causes of strained
relations between the mine management and the people residing, working or passing
by in the vicinity of blasting operations. This assumes prominence in mines having
small leasehold area (when the danger zone falls beyond the leasehold area) and

when the quarry is shallow with reference to the surroundings. These hazards
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become serious as the blasting rounds become bigger with larger diameter boreholes,

where fly rock of large sizes travel long distances. Fly rock is caused by improper blast
design. The important parameters, which cause fly rock problem, are inadequate
confinement of the explosive charge, high charge factor, decreased spacing and
burden, overcharging, inaccurate drilling, inadequate stemming, faulty delay timing
including not using delay detonators in multi-row blasting, improper initiation
sequence, overlapping of delays, blast hole diameter, bench height, inclination of
holes, charge distribution in holes, loose rock lumps lying on the top of bench or along
slope, geological conditions like highly fractured and weathered rock and of course,
human errors like - carelessness and improper supervision. In addition, secondary
blasting is also a major source of fly rock and hence is to be avoided, wherever
possible, or at least minimised by proper primary blast design (considering the above

stated parameters) using delay detonators in conjunction withinverse initiation.

1.10.3 Control of fly-rock

Fly rock can be controlled by judicious selection of blast parameters mentioned above
based on experience and calculations using certain empirical formulae developed
from the site investigations. The fly rocks produced during the blastingcan be
controlled by adopting the following measures:
o Proper blast design and its implementation.
o Careful inspection of site before laying out blast holes and deciding the
drilling pattern to be adopted based on the bench geometry.

o Drilling in accordance with the requisite blast design.

o Blast hole charging (using optimum charge factor).

o Maintaining the adequate stemming column.

. Use of proper stemming material (small pieces of stones with sharp

edges are to be removed from the stemming material to eliminate the
possibility of insulation of the detonator lead wires getting damaged or
snapping of the lead wires and ultimately resulting in misfires).

o Imparting adequate training to the blasting crew.
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In addition to the above, withdrawing all persons, cattle and traffic from the entire area
falling within a radius of 500 meters from the place of firing (hereinafter referred
to as the danger zone) as per Reg. 188 (2)(b) of MMR 2019 and DGMS Technical
circular No. 2 of 2003, and positioning of guards (sentries) at all probable entrances
into the blasting zone is very essential to prevent inadvertent entry of persons, cattle

and traffic.
1.10.4 Air Blast/Noise

When blasting is done, a loud noise is heard which is known as air blast. Air blast,
however, is not simply the sound that is heard. Air blast is an increased pressure wave
consisting of high frequency sound that is audible (from 20 Hz to 20 kHz) and low
frequency sound or concussion (less than 20 Hz) that is sub-audible and cannot be
heard. Although air blast seldom causes structural damage but sudden loud noise
causes psychological fear in the nearby inhabitants and in some cases even breakage
of window panes have been reported (Persson et al., 1994), if any building is present
within a short distance from the blasting site. Air blast is influenced by typeand amount
of explosive, adequacy and type of material for stemming, direction of blast and
meteorological conditions. The main cause of noise is the energy released in open air

by the initiation system and inadequate stemming column, burden etc.

Air blasts are produced either by the direct action of the explosion products from the
unconfined explosive (like, detonating cord) in air or by overcharging of explosive in
a shot hole. The waves produced by the effect of blasting increases the air pressure
from ambient pressure to peak and drops to negative (i.e., below ambient pressure)
slowly. Its travel thereafter is governed by air temperature, wind direction & speed, and
the presence of obstructions in the form of buildings, vegetation, and ground contour.
Hence, blasting is to be avoided when the wind is blowing towards a critical area, which
influences the air blast propagation. Similarly, blasting early in the morning and late in
the evening is to be avoided, as there will be temperature inversions in the atmosphere
during these periods of the day. Noise production is more with detonating cord and
hence resorting to electric delay detonation reduces noise. However, United States
Bureau of Mines (USBM) has correlated the damage due to air over-pressure. The

recommended values are given below:
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Table 1.10 United States Bureau of Mines (USBM) Values withstand Damage

due to Air Over-pressure (Noise)

Over-pressure (dB) Over-pressure (KPa) Air Blast Effects

177 14 All windows break

170 6 Most windows break

150 0.63 Some windows break
Some large plate glass windows

140 0.20 may break, desk and windows
rattle

136 013 UISBM interim limit for allowable
air blast

126 0.05 Complaints likely

1.11

INITIATION SYSTEMS

There are a number of initiation techniques which can be used for supplying necessary

energy to a column of explosive and thereby initiate the detonation process. The

classification of initiation system is given in Figure 1.4

Electric
Detonators Detonators

INITIATION SYSTEMS

Electric

Initiation

|

Non-Electric
Initiation

I

I

Electronic

Fuse

|
I l

Long Delay
(Half Second
Delay)
Detonators

I

Sequential
Blasting
Machine

Ordinary Detonator
(Cap) and Safety

| l

Detonating Fuse
[Detonating Cord
(DC)] and Detonating
Relays

Shock Tube

(NONEL)

Figure 1.4 Blast initiation systems

Here, cap and safety fuse initiation is not recommended due to the difficulty in counting

the number of shots during the firing of more number of holes in a single round creating

unsafe situation.

Department of Mining Engineering, Anna University Chennai

Page 18




Detonating fuse (DC) initiation system is also not recommended in this case because

of its inability to provide inverse initiation (true bottom initiation). In addition, it produces

more noise and increased possibility of misfires.

Shock tube initiation system can be used for better results and improved safety but it

iS more expensive.

Among the above, the NONEL based initiation system is having advantages of
initiation systems like :

e As opposed to fuse initiation, the time of detonation is always under control.

¢ No damage is done to the stemming column.

e Delay blasting can be effectively carried out.

e True bottom initiation ensuring effective utilization of explosive energy thereby
eliminating the stemming rejection and minimizing the flyrock travelling to
large distances.

¢ No surface noises.

e Occurrence of misfires in the blasting can be minimised.

e Systems are cheaper and safe.

1.11.1  Shock Tube (NONEL)

The role of NONEL shock tube initiation system is the latest and advanced
system in quarry blasting. The main component of a non-electric initiation system is
shock tube that is a hollow plastic tube made with advanced materials designed to
withstand field conditions. The inner walls of the tube are coated with high explosive
of 14 to 20 mg/m length (Figure 1.5). With the help of non-electric millisecond delay
detonators for down the hole initiation, two or three explosive decks in the same drill
hole can be detonated by different delays. This reduces the maximum charge per delay
thus controlling ground vibrations and can be very effectively used for carrying out
controlled blasting operations. Use of NTD (Noiseless trunk line surface delay system)
on the surface hook up, in place of detonating cord significantly reduces air blast/noise
in view of the non-destructive nature of the tube. NTD or TLD (Trunk line delay) is a
non-electric millisecond delay detonator for surface initiation of down line detonators.
Combination of DTH and NTD give hole-by-hole initiation as well as sufficient 'burning
front' thereby eliminating cut offs and misfires. Shock tube NONEL
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system provides a high level of safety against initiation by static electricity, stray

electrical currents and radio frequency transmissions.
1.11.2 Advantages of NONELs

¢ Noiseless, true bottom initiation, down-hole delays, simplified tie-in patterns, no
limit on number of holes, reduction in air blasts/ground vibration, safe touse
in extraneous electricity environments.

1.11.3 Disadvantages of NONELs

e Lack of firing circuit testing facility before firing (only visual examination is
possible).

e Expensive compared to detonating cord and electric delay detonators.

Figure 1.5 Non- Electric Shock Tube Initiation Systems
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CHAPTER 2.0
BLASTING PRACTICES IN THE QUARRY

2.0 DETAILS OF THE SITE
2.1 Company Profile

The Adani Group is one of India“s leading business houses based at Ahmadabad -
Gujarat, founded in 1988. Adani has grown to become a global integrated
infrastructure player with businesses in key industry verticals — Resources, in coal
mining and trading; Logistics, which is spread across ports, logistics, shipping and rail;
Energy, with renewable, thermal, solar power generation and transmission businesses
and Agro commodities and ancillary industries. The integrated model is well adapted
to the infrastructure challenges of the emerging economies.

Adani Vizhinjam Port Private Limited (AVPPL) is a company belonging to Adani group,
having their Registered office at Ahmedabad - Gujarat, and the local office at 2nd
Floor, Vipanchika Tower, Thycaud, Thiruvananthapuram - 695014. The said company
is in various infrastructural and construction activities, they have been awarded by the
Government of Kerala for the development of Vizhijam port at Thiruvananthapuram,
which is a National Developmental Project / Activity and is alsoa prestigious Sea Port
for Kerala State. Hence, M/s. AVPPL is carrying out the stone quarrying operations in
Sy. No. 555/2 of Nagaroor village (Kadavila), Chirayinkeezh Taluk,
Thiruvananthapuram District over an area of 3.6630 Ha to facilitate the building stone
material as the raw material for the development of the breakwater construction
project.

2.2 Quarry Details

The present scientific study is in response to the request made by the management
of M/s. Kadavila-1 Stone Quarry to investigate into the influence of blasting with
emulsion explosives in their quarry relating to ground vibrations on the residential and
other buildings of Kadavila village located around the quarry. The study is also aimed
at investigating into the generation of the fly-rock, due to blasting and other mining
activities of the quarry on the neighbourhood. Accordingly, the author of this report has
carried out a preliminary survey followed by 10 number of controlled trial blasts
during 16.03.2021 to 17.03.2021 and prepared this report.

Figure 2.1 depict the Google map of the quarry area indicating the nearby surface
structures and Figure 2.2 shows the surface plan of the leasehold area and locations
of the nearest settlement and villages from the quarry lease area.
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Figure 2.1 Shows the location of M/s. Kadavila-1 Stone Quarry in Nagaroor village, Chirayinkeezh Taluk, Thiruvananthapuram District, Kerala and its surrounding settlement
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Name of the Mine,

Extent and Validity

KADAVILA-1 STONE QUARRY
Quarry Lease No/Proc. No:- 79/2019-20/9363/M3/2018/DMG
Dtd:20-05-2019
Sy.No.-555/2 of Nagaroor village (Kadavila),
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M/s ADANI VIZHINJAM PORT PVT. LTD.
Address: 2nd Floor, Vipanchika Tower,
Thycaud, Thiruvananthapuram-695104

Name of the

Mine Owner

Shri. Rajesh Kumar Jha, CEO.

Date of Survey 01-07-2020
Scale 1:2000
Plan No. TSS/AVPPL/01072020/02

SURVEYOR, CERT. No.
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Figure 2.2 Shows the Surface Plan of M/s. Kadavila-1 Stone Quarry in Nagaroor village
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The said quarry is located in Kadavila at a distance of 1.20 km towards southwest of
Nagaroor village and lies towards north of Kadavila Bus stop at a distance of 0.50 km
approximately. This lease area is approachable by all-weather road/s up to theup to
Kadavila bus stop, thereafter a kutcha road towards north will leads to area.

The area is located between the geographical coordinates, latitudes of 08°43’
42.88” N to 08°33’ 51.74” N and longitudes of 76°50’ 15.26” E to 76° 50’
23.24” E and the total leasehold area of the mine is 3.6630 Ha (9.051 acres) in Survey
No. 555/2 (Government Land) of Nagaroor village (Kadavila), Chirayinkeezh Taluk
of Thiruvananthapuram District, Kerala state. The Quarry is located at a distance of 35
km (by road) from Thiruvananthapuram which is the district head quarter and states
capital and at a distance of 13.0 km (by road) from Chirayinkeezh which is the Taluk
head quarter, where all the infrastructural facilities are available. The nearest airport is
at Thiruvananthapuram at a distance of 35.0 km and sea port at Kollam which is at a
distance of 50.0 km. The nearest railhead on Broad gauge is Chirayinkeezh.

2.2.1 Geology of the area and properties of strata

Most of the quarry area is exposed by Charnockite (commercially known as Granite),
only towards the north of the quarry area part is covered by topsoil with the thickness
varying from 0.75 m to 1.00 m. The overburden is mainly topsoil, intercalated waste
and mining rejects. Out of geological reserves of 5.196 million tonnes, only 1.778
million tonnes of reserves can be exploited / mineable, while the balance of 3.417
million tonnes of reserves is getting blocked which cannot be mined due to the

boundary and practical constraints. The geological parameters of the ore body as

follows:
Strike : NW - SE with local variation of 152- 202 on either
side
Dip : 70° - 80° dipping north
Strike length : 250 m
Width of deposit : 150-180m
Depth of deposit : 50m

Department of Mining Engineering, Anna University Chennai Page 24



Scientific study on Blast Induced Ground Vibration for Kadavila-1 Stone Quarry, Nagaroor village:=s
Chirayinkeezh Taluk, Thiruvananthapuram District, Kerala of M/s. Adani Vizhinjam Port Private L

2.2.2 Method of Quarrying

Based on the mode and method so adopted and taking into the consideration of
geological parameters, the quarry pit is designed such that the height of the bench is
kept about 6.0 m maximum, and the width is also kept 6.0 m, maintaining 45° pit slope.
The haul roads are properly laid and frequently wetted to suppress the dust being

produced from the surface (Figure 2.3).

Figure 2.3 Benches and Haul road maintenance in the Quarry Face

Mining operation commenced from higher elevation to the lower elevation, benches
developed and advanced in south and west direction laterally. Initially, the height of
the highwall bench will be reduced, when it comes to the lower levels, benches will
take the circular shapes and pit will be formed. The Mining operation is controlled and
supervised by Statutory persons like Mine Manager, Assistant Mine Manager, Mine
Foreman, Mining Mate Cum Blaster, who are certified by the Director General of Mines
Safety, Dhanbad.

2.3 EXISTING BLASTING PRACTICES
The nature of the rock in the quarry has been found to be hard to medium hard in
nature, possessing higher compressive strength and hence it requires drilling and
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blasting operations to dislodge / loosen the material from the main rock mass to
facilitate subsequent loading and transportation operations effectively.

The quarry is being worked systematically by constructing the benches with a
maximum height of 6.0 m. Taking into consideration the parameters such as
production requirement, required degree of fragmentation, type and capacity of
excavator used, and environmental constraints, the drill hole diameter of 33 mm is
being drilled using Jack hammer drilling machines. Based on the strength of the
rock, the blasting pattern with a burden of 1.2 m and the spacing of 1.5 m are being
maintained in the row-by-row staggered patterns (Fig. 2.4). The hole depth of 2.4
m for the above blastholes is maintained consistently for all the blasts. In the present
case, vertical or inclined holes are used based on the bench conditions. If inclined hole
drilling is adopted, the holes should be inclined at an angle of 15 to 20° (more orless
parallel to the inclined face of the bench) to the vertical and inclined towards the free

face of the bench.

Free Face

B Spest = 1.15B
(€ e 3

S=1Bt01.5B

o o @)

Staggered drilling pattern

Free Face

Radius of Influence of Blast Hole

@ Blast hole
) Overlap between circles

Figure 2.4 Staggered Pattern of Blast Holes
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In the present site, a minimum stemming length of 0.70 m is used at the collar of the
blast hole. The crushed angular rock of 2 to 4 mm (about 10% of blasthole diameter)
is used instead of fine drill cuttings to prevent premature venting of explosive gases.
Keeping atleast two free faces during the current blasting practices in the Kadavila-1
stone quarry, a charge factor of 0.15 to 0.16 kg/m? is adopted for ensuring average
charge quantity of 0.500 kg per hole. Accordingly, the cap- sensitive Emulsion
explosive cartridges of 25 mm diameter are used to charge the holes in three to five
rows for ensuring effective fragmentation of rock and to minimise the fly-rock in the
quarry. Maximum numbers of holes are being blasted ata time in a round are generally
limited to 50 to 80 with Non-Electrical detonators (NONEL) with surface delay of 17/25
ms and an in-hole delay of 250 ms to mitigate adverse impacts such as air blast, fly
rock and ground vibration. The instantaneous electrical detonators are being used for

initiating the blasting circuit prepared with NONEL based detonators.

After completion of drilling, charging, stemming and hooking up by connecting
the trunk-lines of NONEL shock tubes, the place would be ready for blasting (Figure
2.5 and 2.6). All blasting operations are carried out only during the day time (between
sunrise and sunset) and under the personal supervision of the Assistant Mines
Manager. However, it is ensured that cattle, stray dogs, human beings and traffic on
the village road within a distance of 500 m from the blasting site (which is termed
as blasting zone) are cleared away for the safety purposes. Similarly, the Mining Mate
cum Blaster and his assistants are moved to a safe place and the sentries with red
flags and blowing whistles were kept in all the directions along the periphery of
the blasting zone on either side of the road within the blasting zone preventing any
unauthorized entry of human beings or cattle or traffic into the blasting zone. After
taking the final clearance from all sentries and the final confirmation from the
Assistant Mines Manager, the exploder key is inserted intothe exploder and the button

is pressed for the firing.

After the completion of the blasting, the place is inspected for misfires, if any.
If no misfires are identified, all clear signal is given and subsequently mucking

(loading of the blasted rock) can be started.
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Figure 2.6 Drilling and charging of blast holes
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The summary of the blast design is given in Table 2.1

Table 2.1 Summary of the Blast Design being adopted in M/s. Kadavila-1
Stone Quarry
Sl.
Parameter Value
No.
1. | Blast hole diameter 33 mm
2. | Burden 1.2m
3. | Spacing 1.5m
4. | Height of the bench 6.00 m
5. | Stemming length Minimum 0.70 m
6. | Drilling pattern being followed Staggered
7. | Specific charge For production blasting 0.15to 0.16 kg/m?3
8. | Average explosive | Emulsion cartridge
Quantity/hole 0-50 kg
9. Maximum explosive
charge per drillhole Emulsion
used during production cartridge 1259 0.625 to 0.688 kg
blasting
10. | Detonators used NONEL based detonators
of 17/25 ms surface delay
with an in-hole delay of
250 ms
11. | Type of explosive used Cap-sensitive type
Emulsion cartridges
(8=25 mm)
12. | Method of initiation system IED/MSDD
13. | Method of connecting detonator Series

Blasting shall be recognised as the most critical operation in mining andhence
shall be carried out by maintaining highest standards of safety and reliability.
Emphasis shall always be placed in creating a work-culture where it is to be
emphasized that safety is the responsibility of all personnel working at the site. Hence,
all these operations of drilling and blasting are being carried out under the direct
supervision of qualified and experienced Assistant Mines Manager, Mining Mate

cum Blaster in Kadavila-1 stone quarry.
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CHAPTER 3.0
MONITORING AND ANALYSIS OF EXPERIMENTAL BLASTS

In response to the request made by the management of M/s. Kadavila-1Stone
Quarry to investigate into the influence of blasting with emulsion explosives in their
quarry relating to ground vibrations on the residential and other buildings of Kadavila
village located around the quarry, 10 number of controlled experimental blasts
were carried out during 16.03.2021 to 17.03.2021. This scientific study is alsoaimed
at investigating into the generation of the fly-rock and airblast (noise) due to blasting

activities of the quarry on the neighbourhood.

Accordingly, five numbers of latest version of blast monitoring instruments (Two
NOMIS and Three-Dimensional Seismographs of INSTANTEL make) have beenused
by the Anna University research team for monitoring blast induced ground vibrations

in M/s. Kadavila-1 Stone Quarry.

After carrying out detailed site examination and discussion had with the management,
vibration levels during the above 10 experimental blasts were measured at the
residential buildings, and other structures in the vicinity. The details of the blast
parameters, peak particle velocities, their vectorial sum and the corresponding
frequencies measured at the monitoring stations (47 observations) and other details
of the blasts are given in Table 3.1. Regression curve has been drawn to develop the
predictor equations for the site. From the predictor equation,site constants for M/s.
Kadavila-1 Stone Quarry were determined. This enabled the blasting operations to be
designed to maintain the permissible levels of peak particle velocity (blast induced
ground vibrations) at any structure within the recommended level. The maximum
explosive charge to be used per delay at each site to ensure no risk for the check dam,
residential houses and other surrounding structures have been calculated using the
predictor equation with 95% confidence (Equation No. 3) developed for various

distance of the of structures from the blasting site.
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Table 3.1 Details of the 10 Trial Blasts Carried out at Kadavila-1 Stone Quarry and the Blast Induced Ground
Vibrations Recorded

- Vibration measurement recorded
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o o "
S 76°50'31.27"E
- S4 02.43
8°43'41.81"N 203 | 30| 24| 1215] 1875 | 133928 | 12636 | 0.1484 | 60 Not Triggered
76°50'17.47"E
S5 02.43
8°4352.19"N 203 | s0| 24| 1215| 1875 | 133028 | 12636 | o484 | 282 | 152 | 77 | 248 | 75 | 0953 | 80 | 281 | 573
76°50'18.62"E
S1 02.45
£:4330.00° N 200 | 24| 24| 1215] 15 125 | 101.088 | 0.1484 | 296 | 0.889 | 204.80 | 0.254 | 6830 | 1.143 | 2930 | 147 | 189
S2 02.45
8°4344 17'N - 24 | 24| 1215| 15 125 | 101.088 | 0.1484 | 102 | 4.064 | 7310 | 4572 | 128.00 | 7.366 | 1024 | 752 | 631
N 76°50119.87"E pm
S S3 02.45
5| @~ 8°43'45.27'N : 24 | 24| 1215| 15 125 | 101.088 | 01484 | 359 | 0254 | 80 | 0381| 78 | 0191 | 80 | 0397 | 129
S 76°50'31.27"E pm
o S4 02.45
8°43'41.81"N ' 24 | 24| 1215| 15 125 | 101.088 | 01484 | 185 Not Triggered
76°50'17 47"E pm
S5 02.45
8°4352.19"N 200 | 24| 24| 1218 ] 15 125 | 101.088 | 01484 | 151 | 0191 | 77 | 0381| 75 | 0191 | 78 | 0429 | 36.1
76°5018.62"E

Department of Mining Engineering, Anna University Chennai Page 32




Scientific study on Blast Induced Ground Vibration for Kadavila-1 Stone Quarry, Nagaroor vill
/s. Adani Vizhinjam Port Private Limited

M

<

3317

yinkeezh Taluk, Thiruvananthapuram District, Kerala of

ST
8°43'41.81"N 12-:;5 60 | 24 | 1.215| 375 | 1875 | 25272 | 0.1484 | 80 | 8509 | 170.60 | 5.842 | 128.00 | 3175 | 73.10 | 9.8 | 304
76°50'17.47"E
S2 10.55
82434417N | 1095\ 60 | 24 | 1215| 375 | 1875 | 25772 | 0.1484 | 95 | 1.524 | 17060 | 2032 | 256.00 | 3302 | 1706 | 341 | 926
- 76°50'19.87"E
6 | & S3 10.55
3 824338 74'N | '09%| 60 | 24 | 1215 375 | 1875 | 25772 | 01484 | 174 | 197 | 77 184 | 78 127 | 80 | 211 | 69
o oENn' "
S 76°50'16.72"E
~ S4 10.55
8°4348.03N | 1099\ 60 | 24 | 1215| 375 | 1875 | 25272 | 0.1484 | 170 | 0635 | 82 | 0508 | 77 | 0572| 78 | 0778 | 524
76°50'12.81"E
S5 10.55
824347.04N | 1099\ 60 | 24 | 1215| 375 | 1875 | 25272 | 0.1484 | 165 | 0572 | 78 | 0635 | 76 | 0318 | 80 | 0683 | 734
76°50'12.20"E
S1 10.56
82434181'N | 10°0| 50 | 24 | 1215| 3125 | 1736 | 21060 | 0.1484 | 75 | 7.747 | 17060 | 10.16 | 170.60 | 5969 | 1280 | 11.09 | 709
76°50'17.47"E
S2 10.56
82434417N | 1090\ 50 | 24 | 1215 3125 | 1736 | 21060 | 0.1484 | 125 | 1651 | 5120 | 1.778 | 170.60 | 2032 | 1280 | 251 | 682
_ 76°50'19.87"E
S S3 10.56
7S 8°433874'N | 10°0| 50 | 24 | 1215| 3125 | 1736 | 21060 | 0.1484 | 157 | 146 | 77 | 210 | 78 114 | 80 | 224 | 69
s 4338.741
8 76°50'16.72"E
- S4 10.56
8°4348.03N | '0°0| 50 | 24 | 1215| 3125 | 1736 | 21060 | 0.1484 | 160 [ 0953 | 82 | 0953 | 77 | 0699 | 78 | 117 | 472
76°50'12.81"E
S5 10.56
8:4347.04N | 10901 50 | 24 | 1215| 3125 | 1736 | 21060 | 0.1484 | 154 [ 171 7.8 114 | 76 | 0572 | 80 | 189 | 563
76°50'12.20"E
S1 237
gagatsrn | 2% | 30 | 24 | 1215| 1875 | 1.339 | 12636 | 0.1484 | 105 | 5207 | 17060 | 4826 | 10240 | 2667 | 1280 | 6.12 | 644
52 237
5 goa34a 17N | 237 | 30 | 24 | 1215| 1875 | 1339 | 12636 | 01484 | 68 | 1.651 | 56.80 | 1270 | 12800 | 2032 | 5120 | 23 | 780
g 76°5019.87'E | P
8| g 53 237 .
= gaaseayn | 23| 30 | 24 | 1215| 1875 | 1339 | 12636 | 0.1484 | 218 Not Triggered
S4 237
8434803'N | 2°7 | 30 | 24 | 1215| 1875 | 1.339 | 12636 | 0.1484 | 182 | 108 | 82 | 0.826 | 7.7 | 0.889| 78 | 140 | 624
76°50'12.81"E
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S5
8°43'563.22"N 2':;217 30 24 1.2,1.5 18.75 1.339 126.36 0.1484 | 282 1.27 7.7 0.635 7.6 1.59 7.8 1.68 6.9
76°50'22.62"E
S 2.39
8°43'41.81"N p-m 24 24 1.2,1.5 15 1.071 101.088 | 0.1484 | 186 | 3.302 | 170.60 | 2.794 256.0 1.413 | 170.6 3.47 67.8
76°50'17.47"E
S2 2.39
8°43'44.17"N F;m 24 24 1.2,1.5 15 1.071 101.088 | 0.1484 91 0.762 36.50 1.016 | 256.00 | 1.270 | 42.60 1.75 69.2
— 76°50'19.87"E
o | & >3 2.39 .
© 8°43'38.33"N F;m 24 24 1.2,1.5 15 1.071 101.088 | 0.1484 | 293 Not Triggered
o o U "
N 76°50'16.63"E
T S 2.39
8°43'48.03"N F;m 24 24 1.2,1.5 15 1.071 101.088 | 0.1484 | 205 | 0.317 8.2 0.317 7.7 0.317 7.8 0.524 63.7
76°50'12.81"E
S5 2.39
8°43'563.22"N F;m 24 24 1.2,1.5 15 1.071 101.088 | 0.1484 | 209 | 0.889 7.7 0.826 7.6 0.572 7.8 1.00 56.3
76°50'22.62"E
S 2.46
7%‘;45%4%17%17“\% F;m 25 24 12,15 | 15.625 | 1.116 105.3 0.1484 | 146 2.54 170.60 2.54 256.0 1.397 | 170.6 3.4 56.2
o2 2.46
8°43'44.17"'N .m 25 24 12,15 | 15.625 | 1.116 105.3 0.1484 46 1.270 22.20 1.651 256.00 | 1.778 | 170.6 2.29 721
~ 76°5019.87'E | P
10| § S3 246 i
Q- 8°43'38.33"N F;m 25 24 12,15 | 15625 | 1.116 105.3 0.1484 | 259 Not Triggered
2 76°5016.63"E
- >4 2.46
7%1%%“%%%':'% F;m 25 24 12,15 | 15625 | 1.116 105.3 0.1484 | 245 | 0.191 8.2 0.191 7.7 0.127 7.8 0.206 59.1
e 2.46
8°43'53.22"N F;m 25 24 12,15 | 15625 | 1.116 105.3 0.1484 | 243 | 0.254 7.7 0.191 7.6 0.254 7.8 0.318 56.3
76°50'22.62"E
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3.1 Trial Blast Details

The details of the trial blasts along with the measured blast induced ground vibrations
and blasting pattern are reported in the following paragraphs. From the adopted
blasting pattern and charging practices during the aforesaid experimental blasts,
maximum charge per delay and predictor equation were determined for the present

site.

Blast No: 1: The first trial blast was conducted on 16" March, 2021 and the adopted
blasting pattern and details are given in the Table 3.2 and 3.3. The Figure 3.1
depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.2
Table 3.2 Co-ordinates of Blast & Instrument Locations

Type of
Sl. Location Serial of Distance Latitude Longitude (E) PPV Noise structure/
No Instrument (m) (N) 9 (mm/s) dB(A) | Permissible
limit
Blast
1 Location 8°43'45.19" 76°50'18.17" -
(B1)
. ! 1 |
2 | VYMS_1 11772 213 8°43'39.00" | 76°50'15.00" Not Triggered |iBelonging to,
Location . the owner |
Belonging
412 to the
3 | VMS2 20484 62 8°434417" | 76°50'19.8g" |  ithin 716 | owner
Location permissible maximum
limit valueis 15
mm/s
|====== . -|
4 | VMS3 5993 190 | 8°4348.033" | 76°50'12.81" Not Triggered |INotbelonging,
Location  to the owner !
Belonging
2.92 to the
6 | VYMSS 4687 105 8°434181" | 76°50'17.47+ | _ Within 350 | owner
Location permissible maximum
limit valueis 15
mm/s
Table 3.3 Details of Blast Parameters
Average | Average Average No. of holes Maximum Maximum Total quantity
Burden Spacing | Hole Depth kNos ) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 1.5 2.4 63 0.688 2.168 43.375
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FREE FACE
Initiation
250 228 200 175 150 125 100 75 50 25 0
O—O+— OO+ 0O+—0O+—C0O«—0O«—0O—0O—0
300 278 250 228 200 175 150 125 100 75 50
O—0O—0O—0O—20 O—0O—DO«—Q)—0
350 325 Joo 2758 250 225 200 175 150 125 100 125
OO0 0O0+—0DO—DO+—0O+—0O+—0O«—0O—0
400 375 350 325 300 275 250 225 200 175 150

500 475 450 400 375 350 325 300 275 250 225 200

350 325 300 275 250

NUMBER OF HOLES : 63 CHARGE PER DELAY : 2.168 Kg/delay

Figure 3.1 Schematic diagram of adopted blasting pattern for the blast 1

Post Blast Observations
During the post blast observations, the following conditions were identified:
= No backbreak was observed.
=  Muckpile was loose.
= The throw of the blast has been around 10-15 m which is considered to be
normal.
= A drop of about 0.5 m from the top surface of bench has been found at the
rear side of the blasted muck pile.
= No fly rock has travelled beyond 10 m from the blast.
= No misfires have occurred.
= The ground vibrations level monitored by the mine management was well
within permissible level.
= Few big sized boulders have been found on the blasted muck pile.
= Summary of the field data related to the above blast is given in Table 3.2 &
3.3.
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VMS_2 Location : EVENT REPORT

Version 4.2.4 File: 1)) KeralasAdaniyl 6,03 21 WMS 215 NS8 Nomis Seismographs, Inc.
.

bixee utabie Date 1802017 S upe rGra pthS = Re po rt

Telepihone: (205)592-2488 x 23

Company: )
Unity 20484 3/16/2021 at 11:03:11 Event # 5
Location: Operator:
Nates: Record Duration: 2.0 sec
Sample Rate: 1024/s¢c
I Distance: N Wgt. Per Delay: N Scaled Disiance: 0.0 I Last Calibration: 2/16/2021
No GPS Dato
Seismic Air
Gain: | Trigger 880 mmis YV Veetor Sum: 4,12 mm/: @ 170.67 [z Gain: | Air Triggee N
Channel Radial Transverse Vertical Measurement Value Trigger >>> Peak
—
o Velocity (mmy/s) 3.429 3.429 3.429 722.7
Frequency (H2) 170.60 128.00 128.00 kPa 0162
dBL 118.2
11z 23.2
Trigger >>> Peak 529.3 191.4 505.9
Waveform Analysis / Frequency Plot ]
Soismie Seole: 406 i T AT 0 Abeqiency = DGMS India (A)
Seiymic Scale: 4.06 mm/s/div. Air Scale: 03176 kPa/div: vel ) $)
¥ 200.&‘ iy L N B T T T T 1171713
100.49 3
v RS
| CoiErsaka =
l().(): i E
e A A i H
Sl
L l 1 1.0 1 L1 11111 1 1 llill 111'1_
0s 2s . "l"""""""'Indu:t:inl Buildings 19 100

=== =Domestic howses/structures Historic objeet, sensitive structures
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Z Instantel

Date/Time

MicL at 10:58:23 March 16. 2021

Trigger Source Geo: 0.492 mmis

VMS_5 Location : EVENT REPORT

Event Report

Serial Number 4687 V 2.61 MiniMate
Battery Level 6.4 Volts

Mic: 106 dB(L) Calibration April 21, 2017 by UES, New Delni
Range Geo 1127 mm/s File Name FB87IW9Q.120
Record Time 5.0 sec at 1024 sps
Notes DGMS India (A)
Location: KADAVILA STONE QUARRY
Client: ADANI PORT PVT LTD Permissible Ground Vibration
User Name:  ANNA UNIVERSITY
Converted: February 26, 2011 (4:50:28 (V8.12) 284
Extended Notes e
100
Post Event Notes
50
)
E a
E 2
Microphone  Linear Weighting %' 1B
PSPL 116.9dB(L) at 0.027 sec o 10 c
ZC Freq 7.0Hz 2
Channel Test Passed (Freq = 20.0 Hz Amp = 503 mv)
5
Tran Vert  Long T +
2
PPV 279 0445 14 mmis - ¥ G
ZC Freq 11 20 11 Hz L — 2
Time (Rel. to Trig) 1.561 4930 4037 sec 1 I it t +-~ I e
Peak Acceleration 0.0530 0.0265 00198 g 1 2z 5 10 20 S0 100 >
Peak Displacement 0.0345 0.00307 00151 mm
Sensorcheck Passed Passed Passed T F:‘?/“:{"’y {Hz)
Frequency 78 8.0 78 Hz s CL el o
Overswing Ratio %8 3 33 a)industrial Buildings
b)Domestic houses/structures
Peak Vector Sum 2.82 mmvs at 1,562 sec ¢)Historic objects, sensitive structures
v }
MicL 0.0
Long - —r—— A + 0.0
Vert 0.0
Tran 0.0
(ﬁ) 1.0 20 3.0 4.0 5.0
Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 1.000 mm/s/div Mic: 5.00 pa.(L)div Sensorcheck
Trigaer = » 4
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Figure 3.2 Imagery shows the location blast site 1 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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Blast No 2: The second blast was conducted on 16" March, 2021 and the adopted

blasting pattern and details are given in the Table 3.4 and 3.5. The Figure 3.3

depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.4

Table 3.4 Co-ordinates of Blast & Instrument Locations

Type of
Sl. Location Serial of Distance Latitude Longitude PPV Noise structure/
No Instrument (m) (N) (E) (mm/s) dB(A) | Permissible
limit
Blast
1 Location 8°43'46.73" 76°50'20.89"
(B2)
1 P 1
2 | VMS 11772 297 | 84339.00" | 76°5015.00" |  NotTriggered | Belonging .
ocation to the L
Belonging to
2.07
o the owner,
3 | VMS2 20484 85 8°4344.17" | 76°50119.88" | VN | 69 5 | maximum
Location permissible .
limit value is
15 mm/s
4 | VYMS3 5993 253 | 8°43'48.033" | 76°50'12.81" Not Triggered [Nt belonging
Location i to the owner 1
om0
5 | VYMSS 4687 184 | 8°434181" | 76°50117.47" | WItIN 1 990 | maximum
Location permissible .
limit value is
15 mm/s
Table 3.5 Co-ordinates of Details of Blast Parameters
Average | Average Average No. of Maximum Maximum Total quantity
Burden | Spacing | Hole Depth holes Charge per | Charge per | of Explosives
(m) (m) (m) (Nos.) Hole (kg) Delay (kg) used (kg)
1.2 1.5 2.4 30 0.625 1.25 18.75
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FREE FACE

Initiation
225 200 175 150 125 100 75 50 25 0

150

125

100 75

275

2 200 175 100

NUMBER OF HOLES : 30 CHARGE PER DELAY : 1.442 Kg/delay

Figure 3.3 Schematic diagram of adopted blasting pattern for the blast 2

Post Blast Observations
During the post blast observations, the following conditions were identified:
= No backbreak was observed.
= Muckpile was found to be loosen.
= The throw of the blast has been around 10-12 m which is considered to be
normal.
= A drop of about 1Tm from the top surface of bench has been found at the rear
side of the blasted muck pile.
= No fly rock has travelled beyond 12 m from the blast.
= No misfires have occurred.
= The ground vibrations level monitored in the Neighbouring house was well
within permissible level.
= Few big sized boulders have been found on the blasted muck pile.
= Summary of the field data related to the above blast is given in Table 3.4 &
3.5.
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VMS_2 Location : EVENT REPORT

File: De'Rerala\ Adam' 16.03.21-VMS 2:6,NS8 Nomis Seivmeizraphs, lac.

SuperGraphics - Report

Telephione: (205)592-2488 x 23

Kersion 4.2.4
Exeewtable Date. |8Ce20]7

Company:
Unit #: 20484 3/16/2021 at 11:08:20 Event # 6
Location: Operator:
Notes: Record Duration: 2.0 sec
Sample Rate: 1024/5ec
l Distance: N Wt Per Delay: N Scaled Distance: 0.0 I Last Calibration: 2/16/2021]
No GPS Data
Seismic Air
___Gain: 1 Tri 1R800 mm/s v Vector Sum: 2,07 mm/s @ 128,00 Hz Gain: 1 Air Trigger N
Channel Radial Transverse Yertical Measuremen t Value Trigger =>> Peak
o Velocity (mmy/s) 1.016 1.143 1.397 661.1
Frequency (Hz) 256.00 128.00 128.00 kPa .0265
dBL 122.4
1z 18.2
Trigger >>> Peak 108.4 108.4 108.4

Waveform Analysis / Frequency Plot DGMS India (A)

veismic Scale: 4.06 mo/s/div Air Seale: 03176 kPaldiv ‘elocity
Vel )
200. T T T T TITTT T L L L

R ”;”l!"d.*_

Lo1uaag

I-i
=
15
PR

v o ’”!!ﬂ" 'l" ‘F“ r————————
Q. —————— T T T T T E
» ; 3
A A Mﬂ(’\w\ i i
1 | 1 L R O s I &1 0 1 | 1 T T T W |
1.0 3 =
iz 8 2s T oo Industrial Buildings

; o — 100
= ===Domestic houses/struerures Historic object, sensitive structures
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VMS_5 Location : EVENT REPORT

Z Instantel Event Report
Dato/Time Vert at 11:03:08 March 16, 2021 Serial Number 4687 V 2 .61 MiniMate
Trigger Source Geo: 0.492 mm/s BatteryLevel 64 Volts
Mic: 106 dB(L) Calibration April 21, 2017 by UES, New Delhi
Range Geo 1127 mm/s File Name F687IW9Q.P80
Record Time 5.0 sec at 1024 sps
Notes DGMS India (A)
Location: KADAVILA STONE QUARRY
Client: ADANI PORT PVT LTD Permissible Ground Vibration

User Name:  ANNA UNIVERSITY
Converted: February 26, 2011 04:50:28 (V8.12)

254 \
200
Extended Notes
100
Post Event Notes :
50
»
E a
E 20
: ' 2 b
Microphone Linear Weighting ©
PSPL 114.0 dB(L) at 0.800 sec 2 10 c
2ZC Freq 39 Hz >
Channel Test Passed (Freq = 20.0 Hz Amp = 505 mv) s
Tran Vert  Long ¥ |
2 + o-g e B X
PPV 216 254 210 mmis i é@ i
2C Freq 37 85 57 Hz " | goglic |
Time (Rel. to Trig) 0180 0441 0448 sec \ 2 : 1 20 i 100 s
Peak Acceleration 0.0928 0.232 00994 ¢
Peak Displacement 0.00595 0.00493 000493 mm Frequency (Hz)
Sensorcheck Passed Passed Passed Tran: + Vert: © Long: @
Frequency 7.5 8.0 78 Hz
Overswing Ratio 3.6 3.3 3.5 a)lndustrial Buildings
b)Domestic houses/structures
c)Historic objects, sensitive structures
Peak Vector Sum 3.41 mmv/s at 0.441 sec
v
MicL ] pww i ] : . Y ' 0.0
“\‘if il
Long FAILIR 3 TR | > 0.0
| ‘\“n \ |
|
Vert | 0.0
Tran R AT 0.0
[
&0 1.0 20 3.0 4.0 5.0
Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 1.000 mmis/div Mic: 5.00 pa.(L)/div Sensorcheck
Trigger = » <
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Figure 3.4 Imagery shows the location blast site 2 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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Blast No 3: The third blast was conducted on 16t March, 2021 and the adopted

blasting pattern and details are given in the Table 3.6 and 3.7. The Figure 3.5 depicts

the blasting pattern and location of blasting site and monitoring station is provided in

the Figure 3.6

Table 3.6 Co-ordinates of Blast & Instrument Locations

Type of
. Location Serial of Distance Latitude Longitude PPV Nois structure/
No Instrument (m) (N) (E) (mm/s) dB(A) | Permissible
limit
Blast
Location 8°43'45.46" | 76°50'20.86"
(B3)
VMS_1 11772 267 | 8°43'39.00" | 76°50'15.00" Not Triggered | B&longing to;
Location the owner !
~ Belonging
5.58 to the
VMS_2 20484 47 8°4344.17" | 76°50119.88" |  Vithin 82.4 owner,
Location permissible maximum
limit value is 15
mm/s
VMS_3 5993 264 | 84348033 | 65090 g1n Not Triggered | \ot belonging
Location to the owner !
Belonging
2.7 to the
VMS_5 4687 152 | g°4341.81" | 76°50'17.47" | Vithin 6.9 owner,
Location permissible maximum
limit value is 15
mm/s
Table 3.7 Details of Blast Parameters
Average | Average Average Maximum Maximum Total quantity
. No. of holes :
Burden | Spacing | Hole Depth (Nos.) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 1.5 2.4 80 0.625 2174 50
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250 228 200 175 150 125 100 75 S0 25 U

250 225 200 175 150

125 100 75

350 300 278
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500 475 450

425 400 375

575 S50 825 500 475 450 400 378 350 325

NUMBER OF HOLES : 80 CHARGE PER DELAY : 2.173 Kg/delay

Figure 3.5 Schematic diagram of adopted blasting pattern for the blast 3

Post Blast Observations

During the post blast observations, the following conditions were identified:
= No backbreak was observed.
= Muckpile was found to be adequately loosen.

The throw of the blast has been around 12-15 m which is considered to be
normal.

A drop of about 1m from the top surface of bench has been found at the rear
side of the blasted muck pile.
= No fly rock has travelled beyond 10 m from the blast.

= No misfires have occurred.

The ground vibrations level monitored in the Neighbouring house was well
within permissible level.
» Few big sized boulders have been found on the blasted muck pile.

= Summary of the field data related to the above blast is given in Table 3.6 &
3.7.
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Figure 3.6 Imagery shows the location blast site 3 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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Blast No 4: The fourth blast was conducted on 16% March, 2021 and the adopted

blasting pattern and details are given in the Table 3.8 and 3.9. The Figure 3.7

depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.8

Table 3.8 Co-ordinates of Blast & Instrument Locations

Type of
Sl Location Serial of Distance Latitude Longitude PPV Noise | structure/
No. Instrument (m) (N) (E) (mm/s) dB(A) | Permissible
limit
Blast
1 Location 8°43'43.29" 76°50'16.16"
(B4)
Not
0.832 belonging
VMS_1 o raraa serie ae | Within to the
2 . 11772 136 8°43'39.00 76°50'15.00 o 4.5 owner,
Location permissible .
limit maximum
value is
5 mm/s
Belonging
5.87 to the
3 | YMS 2 1 o484 120 | 8434417 | 76°5019.88" | Within | o549 | owner,
Location permissible maximum
limit value is 15
mm/s
Not
0.968 belonging
VMS_3 N servms oon | Within to the
4 : 5993 465 8°43'45.28 76°50'31.27 Co 6.9 owner,
Location permissible .
limit maximum
value is
5 mm/s
""" =1
5 LV MS 4 1 4688 60 8°4341.81" | 76°50'17.47" | NotTriggered [ Dolongingto
ocation ithe owner |
Not
281 belonrg];ing
e to the
6 | YMSS | 4687 282 | 8435219" | 76°50'18.62" | Wthin 1 573 1 Gwner,
Location permissible .
limit maximum
value is
5 mm/s
Table 3.9 Details of Blast Parameters
Average | Average Average No. of holes Maximum Maximum Total quantity
Burden | Spacing | Hole Depth kNos ) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 1.5 24 30 0.625 1.339 18.75
Department of Mining Engineering, Anna University Chennai Page 50



Chirayinkeezh Taluk, Thiruvananthapuram District, Kerala of M/s. Adani Vizhinjam Port Private L

FREE FACE

Initiation
228 200 175 150 125 100 75 50 25 0

125
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Figure 3.7 Schematic diagram of adopted blasting pattern for the blast 4

Post Blast Observations
During the post blast observations, the following conditions were identified:
= Backbreak was observed of about 0.5 - 1.0 m.
= Muckpile was found to be adequately fragmented.
= The throw of the blast has been around 15 m which is considered to be
normal.
= A drop of about 0.5 to 0.75 m from the top surface of bench has been found
at the rear side of the blasted muck pile.
= No fly rock has travelled beyond 15 m from the blast.
= No misfires have occurred.
= The ground vibrations level monitored in the Neighbouring village was well
within permissible level.
= Few big sized boulders have been found on the blasted muck pile.
= Summary of the field data related to the above blast is given in Table 3.8 &
3.9.
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Blast No 5: The fifth blast was conducted on 16" March, 2021 and the adopted
blasting pattern and details are given in the Table 3.10 and 3.11. The Figure 3.9 depicts

the blasting pattern and location of blasting site and monitoring station is provided in

the Figure 3.10

Table 3.10 Co-ordinates of Blast & Instrument Locations

Type of
Sl || ocation Serial of | Distance Latitude Longitude PPV Noise | Structure/
No. Instrument (m) (N) (E) (mm/s) dB(A) Per:T"S_i"b'e
mi
Blast
1 Location 8°43'47.55" | 76°50'19.50"
(B5)
Belonging
1.47 to the
o | VMS 11772 206 | 8°4339.00" | 76°50'15.00" |  Vithin 18.9 owner,
Location permissible maximum
limit value is 15
mm/s
Belonging
7_.52 to the
3 | YMS.2 20484 102 8°4344.17" | 76°50'19.88" |  Vithin 63.1 owner,
Location permissible maximum
limit value is 15
mm/s
Not
Pengns
4 VMS_3 5993 359 8°43'45.28" | 76°50'31.27" Within 12.9 owner,
Location permissible .
L maximum
limit .
value is
5 mm/s
----- P |
5 VMS_4 4688 185 8°43'41.81" | 76°50'17.47" Not Triggered , Belonging to,
Location the owner ! |
""" Not ~”
bengns
6 | YMSS 4687 151 | 8°4352.19" | 76°50118.62" |  Vithin 36.1 owner,
Location permissible .
L maximum
limit .
value is
5 mm/s
Table 3.11 Details of Blast Parameters
Average | Average Average Maximum Maximum Total quantity
: No. of holes :
Burden | Spacing | Hole Depth (Nos.) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 1.5 2.4 24 0.625 1.25 15
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Figure 3.9 Schematic diagram of adopted blasting pattern for the blast 5

Post Blast Observations
During the post blast observations, the following conditions were identified:
= No Backbreak was observed.
= Muckpile was found to be adequately fragmented.
= The throw of the blast has been around 10 m which is considered to be
normal.
= A drop of about 0.75 to 1 m from the top surface of bench has been found at
the rear side of the blasted muck pile.
= No fly rock has travelled beyond 12 to 15 m from the blast.
» No misfires have occurred.
= The ground vibrations level monitored in the Neighbouring village was well
within permissible level.
» Few big sized boulders have been found on the blasted muck pile.
=  Summary of the field data related to the above blast is given in Table 3.10 &
3.11.
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Figure 3.10 Imagery shows the location blast site 5 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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Blast No 6: The sixth blast was conducted on 17" March, 2021 and the adopted
blasting pattern and details are given in the Table 3.12 and 3.13. The Figure 3.11
depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.12
Table 3.12 Co-ordinates of Blast & Instrument Locations

Type of
Sl Location Serial of Distance Latitude Longitude PPV Noise structure/
No. Instrument (m) (N) (E) (mm/s) dB(A) Permissible
limit
Blast
1 Location 8°43'44.44" | 76°50'16.85"
(B6)
98 Belonging to
VMS._1 Within the owner,
2 = 11772 80 8°43'41.81" | 76°50'17.47" C 30.4 maximum
Location permissible e i
limit value is
15 mm/s
Belonging to
3 - 20484 95 8°43'44.17" | 76°50'19.88" oo 92.6 maximum
Location permissible e i
limit value is
15 mm/s
211 Not belonging
. to the owner,
4 | VMS3 1 5993 174 | 8°4338.74" | 76°5016.72" |  ‘Mithin 6.9 maximum
Location permissible :
limit value is
5 mm/s
Not belonging
0.778
o g o to the owner,
5 | VMS 4 | 4agg 170 | 84348033 1 Jge5grypgqn | Within 524 | maximum
Location permissible ;
limit value is
5 mm/s
Not belonging
VMS 5 \?Vgﬁﬁl to the owner,
6 = 4687 165 8°43'47.04" | 76°50'12.20" — 73.4 maximum
Location permissible :
limit value is
5 mm/s
Table 3.13 Details of Blast Parameters
Average | Average Average Maximum Maximum Total quantity
! No. of holes :
Burden | Spacing | Hole Depth (Nos.) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 15 24 60 0.625 1.875 37.5
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Figure 3.11 Schematic diagram of adopted blasting pattern for the blast 6

Post Blast Observations

During the post blast observations, the following conditions were identified:

No Backbreak was observed.

Muckpile was found to be adequately fragmented.

The throw of the blast has been around 10 to 12 m which is considered to be
normal.

A drop of about 0.75 m from the top surface of bench has been found at the
rear side of the blasted muck pile.

No fly rock has travelled beyond 10 m from the blast.

No misfires have occurred.

The ground vibrations level monitored in the Neighbouring houses were well
within permissible level.

Few big sized boulders have been found on the blasted muck pile.

Summary of the field data related to the above blast is given in Table 3.12 &
3.13.
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Time (Rel. to Trig) 0298 sec a 5w 0 50 100
Peak Acceleration = 0.0265 00464 00331 g 2 B
Peak Displacement (0.00127 0.00096 mm Frequency (Hz)
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Blast No 7: The seventh blast was conducted on 17t March, 2021 and the adopted
blasting pattern and details are given in the Table 3.14 and 3.15. The Figure 3.13

depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.14

Table 3.14 Co-ordinates of Blast & Instrument Locations

Type of
Sl Location Serial of Distance Latitude Longitude PPV Noise structure/
No. Instrument (m) (N) (E) (mm/s) dB(A) Permissible
limit
Blast
1 Location 8°43'43.82" 76°50'15.93"
(B7)
oo o
2 | VMST 11772 75 8°434181" | 76°5017.47 | _WVIhin 1 559 | maximum
Location permissible :
limit value is
15 mm/s
oo
3 | VMS2 20484 125 | 84344.17" | 76°50'19.88" | MIthin 1 geo | maximum
Location permissible lue i
limit value Is
15 mm/s
Not
2.24 belonging to
4 | VYMS3 5993 157 | 8°4338.74" | 76°5016.72 |  ‘Vithin 69 | theowner,
Location permissible maximum
limit value is
5 mm/s
Ceonong o
5 | VMS_4 4688 160 | 8°4348.033" | 76°50112.81" | MMIN 1495 | maximum
Location permissible e i
limit value Is
15 mm/s
Not
1.89 belonging to
6 | YMSS 4687 154 | 8°4347.04" | 76°50412.20" | Within 1 g¢4 | the owner,
Location permissible maximum
limit value is
5 mm/s
Table 3.15 Details of Blast Parameters
Average | Average Average Maximum Maximum Total quantity
: No. of holes :
Burden | Spacing | Hole Depth (Nos.) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 1.5 24 50 0.625 1.736 31.25
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228 200 175 150 125 100 75 50 25 0

250 225 200 175 150 125 100 75 50

275 250 225 200 175 150 100 125

350 325 300 275 225 200 175

NUMBER OF HOLES : 50 CHARGE PER DELAY : 1.95 Kg/delay

Figure 3.13 Schematic diagram of adopted blasting pattern for the blast 7

Post Blast Observations
During the post blast observations, the following conditions were identified:
= Backbreak was observed of about 0.5 m.
= Muckpile was found to be adequately fragmented.
= The throw of the blast has been around 15 m which is considered to be
normal.
= A drop of about 0.50 to 0.75 m from the top surface of bench has been found
at the rear side of the blasted muck pile.
= No fly rock has travelled beyond 15 m from the blast.
» No misfires have occurred.
= The ground vibrations level monitored in the Neighbouring houses were well
within permissible level.
= Few big sized boulders have been found on the blasted muck pile.
=  Summary of the field data related to the above blast is given in Table 3.14 &
3.15.
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Trigger Source Geo: 0.492 mm/s Battery Level 6.6 Volts
Mic: 106 dB(L) Calibration March 1, 2021 by UES New Delhi
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Record Time 5.0 sec at 1024 sps
Notes DGMS India (A)
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Sensorcheck Passed Passed Passed Tran: + Vert: © Long
Frequency 7.6 8.0 78 Hz
Overswing Ratio 35 32 3.2 a)Industrial Buildings
b)Domestic houses/structures
c)Historic objects, sensitive structures
Peak Vector Sum 1.89 mnv's at 0.369 sec
Y )
MicL " ! v . 0.0
wensil G
Long -l "‘Jl‘ f 0.0
L
Vert 0.0
Tran ) 0.0
040 1.0 2.0 3.0 4.0 5.0
Time Scale: 0.20 sec/div Amplitude Scale: Geo; 0.500 mm/s/div Mic: 5.00 pa.(L)/div Sensorcheck
Trigger=» 4
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Figure 3.14 Image;ry shows the location blast site 7 and its corfsponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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Blast No 8: The eighth blast was conducted on 17t March, 2021 and the adopted

blasting pattern and details are given in the Table 3.16 and 3.17. The Figure 3.15

depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.16

Table 3.16 Co-ordinates of Blast & Instrument Locations

Type of
Sl. Location Serial of | Distance Latitude Longitude PPV Noise | Structure/
No. Instrument | (m) (N) (E) (mmis) | dB(A) Pe”l‘?'s_?'b'e
imi
Blast opgqr " oE () "
1 Location (BS) 8°43'45.29 76°50'17.95
Belonging
6.12 to the
2 VMS_1 11772 105 8°43'41.81" | 76°50'17.47" Within 64.4 | ownen
Location permissible maximum
limit value is
15 mm/s
Belonging
2.3 to the
3 VMS_2 20484 68 8°4344.17" | 76°50119.88" |  Vithin 780 | owner
Location permissible maximum
limit value is
15 mm/s
4 VMS_3 5993 218 8°43'38.33" | 76°50'16.16" Not Triggered | \otbelonging,
Locat|0n tp_ﬂle_qv\in_el :
Not
Peonaing
5 VMS_4 4688 182 | 8°4348.033" | 76°50'12.81" | VN o4 | owner,
Location permissible .
. maximum
limit :
value is
5 mm/s
Not
lonai
i
6 VMS_5 4687 282 8°4353.22" | 76°5022.62" | Vithin 6.9 owner,
Location permissible .
L maximum
limit .
value is
5 mm/s
Table 3.17 Details of Blast Parameters
Average | Average Average No. of holes Maximum Maximum Total quantity
Burden Spacing | Hole Depth -(Nos ) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 1.50 24 30 0.625 1.339 18.75
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Figure 3.15 Schematic diagram of adopted blasting pattern for the blast 8

Post Blast Observations

During the post blast observations, the following conditions were identified:

No Backbreak was observed.

Muckpile was found to be adequately fragmented.

The throw of the blast has been around 10 m which is considered to be
normal.

A drop of about 0.75 to 1.0 m from the top surface of bench has been found at
the rear side of the blasted muck pile.

No fly rock has travelled beyond 10 m from the blast.

No misfires have occurred.

The ground vibrations level monitored in the Neighbouring houses were well
within permissible level.

Few big sized boulders have been found on the blasted muck pile.

Summary of the field data related to the above blast is given in Table 3.16 &
3.17.
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Lcecidable Date. 1300207

VMS_82 Location : EVENT

File: D Keraln\ Adanit1 703 214170321 Evening' VMS I'S.NSZ

Nomsis Seismingriphs, o

SuperGraphics - Report
Tolophone: (2003) 592-2488 x 23

Company: PRO .
Unit #: 11772 3/17/2021 at 14:36:38 Event # 5
Location: Operator: BUS
Notes: Record Duration: 2.1) sec
Sample Rate: 1024/sec
| Disiance: N Wet. Per Deluy: N Scaled Distanee: 0.0 l Last Calibration: 16Feb2]
Seismic Air
Gain: | riggrer: 889 mm/s YV Veetor Sum- 6,12 mmes @ 102 40 {17 Gain: | Air Tripger: N
Channel Radial Transverse Vertical Measurement Value b ¥ Tigger >> > Peak
— — S
o Velocity (mmy/s) 5.207 4.826 2.667 544.9
Frequency (H7) 170.60 102.40 128.00 kPy L0062
dBL 109.9
Hz 24.3
Trigger >>> Peak 143.6 141.6 125.0
Waveform Analysis / Frequency Plot .-
Sgismic Scale: 8,13 mm/sidiv. Air Scale: NO799 kPasdiv. Veloci DGMS India (A)
i v 200.¢ 0 =0 L0 T T T T T T3
T A 100, 3
v " A ST
T 3
A r Pe]
Ub rt]
I L 1 Il 1 TS S T o I B | L 1 Ll iy
0s & 2 A industeial Buildings 1 100
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Seismic Air
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VMS_84 Location : EVENT

Z Instantel Event Report
Date/Time Lang at 14:36:38 March 17 2021 Serial Number 4888V 2.6 MiniMate
Trigger Source Geo: 0.492 mm's Battery Level 6.4 Volts
Mic: 106 dB(L) Calibration April 21, 2017 by UES, New Delhi
Range Geo 1127 mm/s File Name FB88IWBV.920
Record Time  2.0sec at 1024 sps
Notes DGMS India (A)
Location: KADAVILA STONE QUARRY
Client ADANIPORT PVT LTD Permissible Ground Vibration

User Name ANNA UNIVERSITY
Converted February 26, 2011 04:23:50 (V8 12)

254
Extended Notes %
100
Post Event Notes
50
0
B a
E 20— By
2 b
Microphene  Linear Welghting 3
PSPL 115.6dB(L) at 0.651 sec - 10 ¢
ZC Freq 18 Hz > =
Channel Test Passed (Freq = 20.0 Hz Amp = 491 mv) 5 §i i
Tran Vert Long
2
PPV 0826 0889 1.08  mm/s
ZC Freq 85 57 57 Hz 5 P
Time (Rel. to Trig) 0.082 0.083 0064 sec ¢
Peak Acceleration  0.0398 00398 00464 g L . s A ” P AT
Peak Displacement 0.00238 000276 0.00282 mm Frequency (Hz)
Sensorcheck Passed Passed Passed Tran: + Vert » Long: e
Frequency 77 7.8 82 Hz
Overswing Ratio 34 36 33 a)Industrial Buildings
b)Domestic houses/struciures
c)Historic objects, sensitive structures
Peak Vector Sum 140 mm/s at0.083 sec
v
MicL T 0.0
Long o | | ¢ - - A 00
Vert 0.0
Tran = 0.0
& |
A 1.0 2.0
Time Scale: 0.20 sec/div. Amplitude Scale: Geo' 0.500 mnvs/div Mic: 5.00 pa.(L)/div Sensorcheck
Trigger= » <
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VMS_85 Location : EVENT

Z Instantel’ Event Report
Date/Time Vert at 14:37:06 March 17, 2021 Serial Number 4687 \V 2 61 MiniMate
Trigger Source Geo: 0.492 mm/s Battery Level 6.4 Volts
Mic: 106 dB(L) Calibration April 21, 2017 by UES, New Delhi
Range Geo ;127 mmy's File Name FB87IWBV,.9U0
Record Time 5.0 sec at 1024 sps
Notes DGMS India (A)
Lecation: KADAVILA STONE QUARRY
Client: ADANI PORT PVT LTD Permissible Ground Vibration

User Name.  ANNA UNIVERSITY
Converted: February 26, 2011 04:26:47 (V8.12)

254 |
200 |
Extended Notes |
100 |
Post Event Notes }
|
» |
£ \ a
E =
= ‘ b
Microphone Linear Weighting g ‘
PSPL 100.0 dB(L) at 0.003 sec = 10 e
ZC Freq N/A > | [
Channel Test Passed (Freq =20.0 Hz Amp = 505 mv) 5 | |
Tran Vert Long \
21 -
PPV 0635 159 127 mmis i ;
ZC Freq N/A >100 N/A  Hz 4 L 4
Time (Rel. to Trig) 0.007 0.008 0.009 sec ! '
Peak Acceleration  0.0729 0212 0133 g ! 2 2 " = 0 e
Peak Displacement 0.00099 0.00136 0.00118 mm Frequency (Hz)
Sensorcheck Passed Passed Passed Iran: + Vert: » Long @
Frequency 7.6 7.8 7.7 Hz
Overswing Ratio 3.5 32 3.8 a)lndustrial Buildings
b)Domestic houses/structures
c)Historic objects, sensitive structures
Peak Vector Sum 1.88 mmvs at 0.010 sec
N/A: Not Applicable
MicL e s —or o e s A T 3w A e 0.0
Long , ‘i\- - b 0.0
Vert | 0.0
|
Tran i 0.0
| |
040 1.0 20 3.0 4.0 5.0
Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 0.£00 mm/s/div Mic: 5.00 pa.(L)/div Sensorcheck
Trigger = » |
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Figure 3.16 Imagery shows the location blast site 8 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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Blast No 9: The ninth blast was conducted on 17t March, 2021 and the adopted

blasting pattern and details are given in the Table 3.18 and 3.19. The Figure 3.17

depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.18

Table 3.18 Co-ordinates of Blast & Instrument Locations

Type of
Sl | | ocation | Serialof | Distance Latitude Longitude PPV Noise | Structure/
No. Instrument (m) (N) (E) (mm/s) | dB(A) Per??'s_?'b'e
imi
Blast
1 Location 8°43'47.24" 76°50'19.47" -
(B9)
Belonging
3.47 to the
o | VMST 11772 186 8°43'41.81" | 76°50'17.47" Within 67.8 owner,
Location permissible maximum
limit value is
15 mm/s
Belonging
1.75 to the
3 | VMS_2 50484 91 8°4344.17" | 76°5019.88" |  \Vithin 69.2 | owner
Location permissible maximum
limit value is
15 mm/s
i 1
4 | YMS_3 5993 293 8°43'38.33" | 76°50'16.16" Not Triggered |0t belonging,
Location to the owner
Not
0.524 belonging
- to the
VMS_4 oA " o= " Within
5 : 4688 205 8°43'48.033 76°50'12.81 oo 63.7 owner,
Location permissible .
L maximum
limit .
value is
5 mm/s
Not
Peonaing
6 | YMSS | 4ge7 209 | 8435322" | 76°50'22.62" | Vthin | ges | owner,
Location permissible .
L maximum
limit :
value is
5 mm/s
Table 3.19 Details of Blast Parameters
Average | Average Average No. of holes Maximum Maximum Total quantity
Burden | Spacing | Hole Depth .(Nos ) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 15 24 24 0.625 1.0714 15
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Figure 3.17 Schematic diagram of adopted blasting pattern for the blast 9

Post Blast Observations
During the post blast observations, the following conditions were identified:
= No Backbreak was observed.
= Muckpile was found to be adequately fragmented.
= The throw of the blast has been around 8 to 10 m which is considered to be
normal.
= A drop of about 0.50 to 1.0 m from the top surface of bench has been found at
the rear side of the blasted muck pile.
= No fly rock has travelled beyond 10 m from the blast.
» No misfires have occurred.
= The ground vibrations level monitored in the Neighbouring houses were well
within permissible level.
= Few big sized boulders have been found on the blasted muck pile.
= Summary of the field data related to the above blast is given in Table 3.18 &
3.19.
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Seismic Air
Gam: | Trigger: .880 mm/s V_Vedtor Sum: 3.47 mm/s @ 170.67 Hz Gain: | Air Trigger: N
Channel Radial Transverse Vertical Measurement Value Trigger =>> Peak
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VMS_91 Location : EVENT

Z Instantel’ Event Report
Date/Time Micl at 14:39:04 March 17, 2021 Serial Number 4688 V 2.6 MiniMate
Trigger Source Geo: 0.492 mm/s Battery Level 6.4 Volts
Mic: 106 dB(L) Calibration April 21, 2017 by UES, New Delhi
Range Geo :127 mm/s File Name FB88IWBV.D40
Record Time 2.0 sec at 1024 sps
Notes DGMS India (A)
Location: KADAVILA STONE QUARRY
Client; ADANI PORT PVT LTD Permissible Ground Vibration

User Name:  ANNA UNIVERSITY
Converted: February 26, 2011 04:23:50 (V8.12)

254
Extended Notes b
No velocity above 1.0 mm/s
100— -
Post Event Notes
50
o
E a
E ® ,
) . Fy b
Microphone Linear Weighting 3
PSPL 116.9 dB(L) at £.231 sec < A L
ZC Freq 18 Hz > I 1
Channel Test Passed (Freq = 20.0 Hz Amp =491 mwv) 5
Tran Vert Long
2
PPV 0.318 0.318 0.318 mmis
ZC Freq 85 64 N/A  Hz | | R ) o2l
Time (Rel. to Trig)  -0225 -0176 -0.175 sec :
Peak Acceleration  0.0198 0.0133 00199 g L ¢ 2 i 2 % e
Peak Displacement 0.00127 0.00050 0.00080 mm Frequency (Hz)
Sensorcheck Passed Passed Passed Tran: =+ Vert: x Long: @
Frequency ) 7.8 82 Hz
Overswing Ratio 34 36 3.3 ajindustrial Buildings
b)Domestic houses/structures
cjHistoric objects, sensitive structures
Peak Vector Sum 0.524 mm/s at -0.175 sec
N/A:  Not Applicable
v i ;
MicL | f . : 0.0
Lo o . _ -
vert | 0.0
Tran 1 : 0.0
| | |
do 10 20
Time Scale: 0.20 sec/div Amplitude Scale: Geo: 0.500 mmvs/div Mic: 5.00 pa.(L)/div Sensorcheck
Trigger = » <
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VMS_92 Location : EVENT

Z Instantel Event Report
Date/Time Long at 14:39:00 March 17, 2021 Serial Number 4687 V 2.61 MiniMate
Trigger Source Geo: 0.492 mm/s Battery Level 6.4 Volts
Mic: 106 dB(L) Calibration April 21, 2017 by UES, New Delhi
Range Geo :127 mm/s File Name F687IWBV.D00
Record Time 5.0 sec at 1024 sps
Notes DGMS India (A)
Location: KADAVILA STONE QUARRY
Client: ADANI PORT PVT LTD Permissible Ground Vibration

User Name:  ANNA UNIVERSITY
Converted February 26, 2011 04:26: 47 (V8.12)

254 | |
Extended Notes 200
No velocity above 1.0 mm/s
100
Post Event Notes
50
@
E a
& 20
2 ; i 2 b
Microphone Linear Weighting ‘0
PSPL 109.5 dB(L) at 0.492 sec % 10 .
ZC Freq 18 Hz > =
Channel Test Passed (Freq =20.0 Hz Amp = 505 mv) & i
Tran Vert Long
2
PPV 0.826 0.572 0.889 mm/s
ZC Freq >100 N/A >100 Hz 1 i i ( |
Time (Rel.to Trig) ~ 0.112 0090 0101 sec 1 > & iy e T Ao
Peak Acceleration 0.0530 00464 00464 g
Peak Displacement 000121 0.00087 0.00152 mm Frequency (Hz)
Sensorcheck Passed Passed Passed Tran: + Vert: x Long: @
Frequency 76 7.8 77 Hz
Overswing Ratio 35 3.2 38 a)lndustrial Buildings
b)Domeslic houses/structures
c)Historic objects, sensitive structures
Peak Vector Sum 1.00 mm/s at 0.101 sec
N/A: Not Applicable
v |
MicL oo ; i e b 0.0
| . III )
Long | -8 7‘.’!""( AN 0.0
T |
Vert t 0.0
Tran [ ‘ T[T 0.0
1
0% 1.0 2.0 3.0 4.0 5.0
Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 0.500 mm/s/div Mic: 5.00 pa.(L)/div Sensorcheck
Trigger= » <
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Figure 3.18 Imagery shows the location blast site 9 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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Blast No 10: The tenth blast was conducted on 17t March, 2021 and the adopted

blasting pattern and details are given in the Table 3.20 and 3.21. The Figure 3.19

depicts the blasting pattern and location of blasting site and monitoring station is

provided in the Figure 3.20

Table 3.20 Co-ordinates of Blast & Instrument Locations

Type of
Sl. Location Serial of Distance Latitude Longitude PPV Noise structure/
No. Instrument (m) (N) (E) (mm/s) dB(A) | Permissible
limit
Blast
1 Location 8°43'45.74" | 76°50'20.27"
(B10)
Belonging
3.4 to the
o | VMST 11772 146 | 8°4341.81" | 76°50'17.47+ |  \Vithin 56.2 OWner,
Location permissible maximum
limit value is
15 mm/s
Belonging
2.29 to the
3 | VMS.2 20484 46 8°4344.17" | 76°50'19.8g" |  \Vithin 72.1 owner,
Location permissible maximum
limit value is
15 mm/s
4 | YMS3 5993 250 | 8°4338.33" | 76°50116.16" |  NotTriggered | Ot Pelonging;
Location to the owner
Not
belongin
0.206 el
5 | VMS 4 4688 245 | 87434803 | gepgp gy | Within 59.1 owner,
Location 3 permissible .
L maximum
limit i
value is
5 mm/s
Not
belongin
0.318 ot
6 | VMSS 4687 243 | 8°435322" | 76°50:22.62" |  ithin 56.3 | owner,
Location permissible .
L maximum
limit .
value is
5 mm/s
Table 3.21 Details of Blast Parameters
Average | Average Average Maximum Maximum | Total quantity
: No. of holes :
Burden | Spacing | Hole Depth (Nos.) Charge per | Charge per | of Explosives
(m) (m) (m) ' Hole (kg) Delay (kg) used (kg)
1.2 1.5 24 25 0.625 1.1161 15.625
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Figure 3.19 Schematic diagram of adopted blasting pattern for the blast 10

Post Blast Observations
During the post blast observations, the following conditions were identified:
= No Backbreak was observed.
= Muckpile was found to be adequately fragmented.
= The throw of the blast has been around 10 m which is considered to be
normal.
= A drop of about 0.50 to 1.0 m from the top surface of bench has been found at
the rear side of the blasted muck pile.
= No fly rock has travelled beyond 10 to 15 m from the blast.
= No misfires have occurred.
= The ground vibrations level monitored in the Neighbouring houses were well
within permissible level.
» Few big sized boulders have been found on the blasted muck pile.
= Summary of the field data related to the above blast is given in Table 3.18 &
3.19.
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Figure 3.20 Imagery shows the location blast site 10 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry
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3.2 Blast Vibration Monitoring

To minimise generation of blast induced ground vibrations and thereby their adverse
effects on the residential buildings, and other structures, the blast vibration predictor
equation for the quarry area has been developed by determining the field constants
(which are site specific) by monitoring ground vibrations during all 10 trial blasts in
M/s. Kadavila-1 Stone Quarry. This monitoring was carried out by five numbers of
seismographs of INSTANTEL (3 Nos.) and NOMIS (2 Nos.) make by locating them
at different locations and distances from the blasting site.

Based on the parameters like the maximum explosive charge per delay, measured
peak particle velocities (PPV), distances of each of the blasting sites to the monitoring
stations of that particular blast, predictor equations for the site have been developed
using regression analysis. This predictor equation was used to calculate the maximum
(safe) explosive charge per delay by substituting the distance of the blasting site from
the nearest residential structures.

Blast design for the trial blasts was based on the information collected from the site,
the empirical relations normally used for blast design and the current practices
prevailing in the quarry. Results of the trial blasts, rock type, height of the bench,
existence of structures to be protected from blast vibrations like the residential
structures of the village, etc. have been taken into account, in this report, while

designing the future blasts for M/s. Kadavila-1 Stone Quarry.

3.2.1 Tolerable PPV Levels of the Residential Buildings and other
structures of Nagaroor village (Kadavila village)

The guidelines by DGMS and others (given in Section No. 1.3) specify the tolerable
PPV levels surface civil structures of various types can tolerate at different
frequencies. Amongst them, DGMS recommends the least (most conservative and
therefore safe) permissible peak particle velocities to which different types of
structures should be subjected to, for ensuring their safety. Hence, these standards
are considered for blast design in this report.

The minimum and maximum blast vibration frequencies recorded during the trial
blasts ranged between 7.5 to 256 Hz respectively. Keeping in view the minimum
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frequency recorded during the trial blasts, the maximum PPV, structures of any type,

can tolerate without damage fall within the frequency range of 8 to 25 Hz

recommended by DGMS in the Table 1.2 and the same are given in the Table 3.22.
Based on the DGMS recommendations, it is indicated in the Table 3.22 (A) that the
tolerable PPVs measured at the foundation level of the structures are 10 mm/s for

the domestic houses/structures made up of kutchha brick and cement and 20

mm/s for the Industrial buildings (RCC & framed structures) not belonging to the

quarry management and 5 mm/s for other structures of historical importance like

dam and bridges if located within the vicinity of the quarry.

However, to avoid confusion for the people in the field, the maximum explosive

charge per delay is calculated for this quarry to restrict the peak particle velocity

to 5.0 mm/s only (irrespective of the type of structure), which is more

conservative and safer as shown in the Table 3.22 (B). Further it will secure the

safety of Domestic houses & structures/Residential buildings located in the

Kadavila village whose safety is also very important.

Table 3.22 Permissible Maximum PPV for Residential buildings and othercivil
structures for blast induced ground vibration frequenciesranging

between 8 to 25 Hz

Type of structure

Max. Permissible PPV, mm/s with
Dominant excitation frequency in
the range of 8-25 Hz

(A) | Buildings / structures not belonging to the owner

(i)

(ii)

(iii)

Domestic houses/structures (kutchha
brick & cement), Residential & other
Buildings of Vaniyamkulam village

Industrial buildings (RCC & framed
structures)

Sensitive structures like Dam &
Bridges in the Surrounding villages

For all types of structure of Nagaroor
village

10

20

5

(B) Maximum PPV considered for calculation of Max. Charge per Delay
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3.3 Development of Predictor Equation

The vibration data generated during the trial blasts was analysed and a regression
curve for the same at 95% degree of confidence level has been drawn and indicated
in Figure 3.21. The 95% degree of confidence level was chosen because this is the
minimum level at which all the measured data points were lying below this line(level).
Based on the regression analysis, the predictor equation for the area hasbeen

developed and given in Equation 3.

V = 1026 * (SD)~1.0D . (3

where,
\% = Peak particle velocity (PPV), mm/s
SD = Scaled distance, m/ivkg
kandp = Rock constants, which are site specific and

SD is calculated by equation (2).

7% (mANkg)
where,
D = Distance between the blasting site and the vibration monitoring station, m
W = Maximum explosive charge per delay, kg.

Accordingly, the safe (maximum) explosive charge per delay to be used and the
maximum number of drill holes to be charges with same delay number for various
distances of the blasting site from the structures like residential buildings and other
structures in the Nagaroor Village, Chirayinkeezhu Taluk, Thiruvananthapuram
District, Kerala to restrict the PPV to a maximum of 5.0 mm/s with 95% confidence
are calculated using the predictor equation (3) developed for the site. Table 3.23 gives
the recommended maximum explosive charge per delay and the maximum number of
drillholes to be charges with same delay number in M/s. Kadavila-1 Stone Quarry.
Similarly, Figure 3.21 depicts the maximum explosive charge recommended per

delay.
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Table 3.23 Maximum explosive charge recommended per delay for various
distances of the blasting site to the structure to be protected like
Residential buildings and other structures to restrict the blast
vibrations (Peak Particle Velocity) to a maximum of 5 mm/s with 95%
confidence level

— —1.01
Predictor Equation: V = 1026 * (SD)( )
Shortest distance between the Maximum permissible explosive
Sl. nearest structure to be protected charge per delay kg
No. to the blaritmg site, (rounded off to the nearest kQ)
1 150 0.57
2 200 1.01
3 250 1.57
4 300 2.26
5 350 3.08
6 400 4.02
7 450 5.09
8 500 6.28
9 550 7.60
10 600 9.05
Scaled Distance
10
9 9.05
8
W=
2
= 6
=
g 5
=%
54
g 3
2
1
0

150 200 250 300 350 400 450 500 550 600
Distance (m)

Figure 3.21 Relationship between maximum charge per delay and distance
between the blasting site and the structure to be protected to
restrict the blast induced ground vibrations (PPV) to a maximum
of 5 mm/s
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3.4 Results and Discussions
Ten trial blasts were carried out 16.03.2021 to 17.03.2021 and blast vibrations were

monitored using five seismographs located at various distances. The minimum and
maximum charge per delay varied from 1.07 to 2.17 kg. A maximum of 80 holes were
drilled with jack hammer drilling equipment with a maximum number of holes per delay
of six. In all the 10 trial blasts, ground vibrations were monitored at 47 locations around
the blasting sites and neighbouring village. Out of the total 47 measurements made,
vibrations were recorded by the instruments only at 36 stations. The vibrations
recorded behind the blast free face were of highest magnitude. The magnitude of
vibration recorded in the flank of direction of initiation was lower than those on the

opposite side of the flank of blast initiation.

The maximum vibration recorded was 0.968 mm/s with associated dominant peak
frequency range of 8.1 at a distance of 465 m from the site of blasting where the total
explosive detonated in the blasting round was 18.75 kg and explosives weight per
delay was 1.33 kg. Further, the maximum vibration of 0.397 mm/s was recorded at a
distance of 359 m with associated dominant peak frequency range of 8 Hz from the
blasting site where the total explosive detonated in the blasting round was 15 kg and

the corresponding explosives weight per delay was 1.25 kg.

All the 10 blasts were carried out using NONEL shock tube detonators with an in-
hole delay of 250 ms and surface delay of 25 ms. Fast attenuation of vibration was
recorded at shorter distances whereas at far-off distances the attenuation was slow

and was influenced by low frequency blast wave characteristics.

The recorded dominant frequencies of vibrations were in the range of 7.5 to 256 Hz.
The FFT analyses of vibration data revealed that the concentration of vibrationenergy
was in the range of 29.30 to 170.6 Hz. However, keeping in view the minimum
frequency recorded during the trial blasts, the maximum PPV structures of any type,
can tolerate without damage fall within the frequency range of 8 to 25 Hz. However, to
avoid confusion for the people in the field, the maximum explosive charge per delay
is calculated for this quarry to restrict the peak particle velocity to

5.0 mm/s only (irrespective of the type of structure), which is more conservative and

safer as shown in the Table 3.22. Further it will secure the safety of Domestic
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houses & structures/Residential buildings located in the Nagaroor Village,
Chirayinkeezhu Taluk, Thiruvananthapuram District, Kerala whose safety is also very

important.

Similarly, the maximum level of air over-pressure monitored at a distance of 205 m in
the neighbouring village as 63.7 dB(A). All the recorded data were well within the
threshold level of air over pressure/noise as per DGMS standard {85 dB(A)} and hence
it will not cause any damage to the windows etc. of the houses/structures of the
concerned village. Further, there was no ejection of flyrocks beyond the distance of 15

m in any of these blasts.

The analyses of vibration data recorded from detonation of blasts with higher amount
of explosives generated higher level of vibrations at near-by-distances in comparison
to the blasts which were detonated at the same bench face with lesser amount of
explosives although the blast design and explosives parameters were kept identical.

The explosives detonated in a delay in both the blasts were similar in weight.

The propagation equation for prediction of blast vibration have been established and
are given as Equations 3. The permissible explosive weight per delay may be
computed from the Equation to contain vibration within safe limits for distances of
houses/structures concerned. For convenience, the permissible explosive weight per

delay has been computed and is given in Table 3.23.
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CHAPTER 4
CONCLUSIONS AND RECOMMENDATIONS

4.0 Conclusions and Recommendations

The Anna University team have conducted scientific study to evaluate damage
potential of the blast induced ground vibration and air overpressure induced byblasting
operations at Kadavila-1 Stone Quarry located in the Nagaroor village.Altogether 10
experimental blast rounds were conducted in Kadavila-1 Stone Quarry.
Comprehensive vibration monitoring was carried out during the blasting experiment.
In all the 10 trial blasts, ground vibrations were monitored at 47 locations around the
blasting sites and neighboring village which includes domestic houses and other
prominent structures of the village such as the houses are not belonging to the owner

of mine management.

It is observed that the blast induced ground vibration and air overpressure (noise)
monitored at the locations such as houses (which are not belonging to the mine
management) beyond a distance of 130 m from the blasting site remained less than
3.00 mm/s and 63.7 dB(A) against recommended safe values of 5.0 mm/s and 85
dB(A) respectively. Ground vibration beyond a distance of 300 m decayed to less than
1.0 mm/s in majority of the cases observed. Therefore, it may be concluded that
observed blast induced ground vibration values are safe and well within the
permissible limit as per recommendations of Directorate General of Mine Safety
(DGMS).

Based on the scientific study, it is concluded that the blast induced ground
vibrations and noise levels generated by the controlled blasting carried out in
Kadavila-1 Stone Quarry was within permissible level and therefore is not
affecting the residential buildings and other structures. Further, it has been
observed that no flying fragments or projectiles travelled beyond 10 m from
the site of blast. Hence, controlled blasting can be carried out at Kadavila-1
Stone Quarry by following the blasting parameters as recommended in the Table No.
4.1.
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Here, it is recommended that the permissible explosive weight per delay may be
computed from the Equation to contain vibration within safe limits for distances of
houses/structures concerned. Hence, the maximum charge per delay shall not exceed
the value specified in Table 3.22 corresponding to the distance between the blasting

site and the residential building or any sensitive structure.

Further, it is recommended to continue the present method of fragmenting the
oversized rocks using Rock breakers and wherever possible, to adopt muffling using
old tyres / old conveyor belts in the blasting operation which will not only minimize

the flyrock generation as well as condense the noise generation considerably.

However, it may be noted that the recommendations of this report are site specific and
can be effectively implemented only in M/s. Kadavila-1 Stone Quarry and not to the

quarries outside the study area.
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Table 4.1 Summary of suggested Controlled Blast Design for M/s. Kadavila-1

Stone Quarry

NS(I).. Parameter Value
1.| Blast hole diameter 33 mm
2.| Burden 1.2m
3.| Spacing 1.5m
4. Height of the bench 6.00 m
5.| Stemming length Minimum 0.70 m
6. Drilling patterns to be followed Rectangular / Staggered
7.| Specific charge For creating Initial (Box) Cut 0.16 to 0.17 kg/m3
For production blasting 0.15t0 0.16 kg/m3
8.| Loading Densit Cap-sensitive Emulsion (or
° ’ SIuFr)ry Cartridges o 0.26 kg/m
9. Average explosive Cap-sensitiye Emulsion (or) 0.50 kg
Quantity/hole Slurry Cartridges

10 Maximum explosive
charge per drillhole| Cap-sensitive

during production |  Emulsion (or)
blasting Slurry Cartridges

125¢

0.625 to 0.688 kg

11| Detonators recommended

NONEL based detonators of
17/25 ms surface delay with
an in-hole delay of 250 ms

12 Type of explosive recommended

Emulsion (or) slurry cartridge
type (=25 mm)

13 Initiation system recommended

Inverse initiation

14 Method of connecting detonator

Series

15 Maximum charge per delay

As stated in Table 3.22
based on the distance of the
blasting site from the
structure and the type of
structure to be protected
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DISCLAIMER

The scientific investigation presented in this report was carried out by Department of Mining
Engineering, Anna University, Chennai. The findings were based on 10 Nos. of trial blasts
carried out with 33 mm diameter holes to a maximum depth of 2.4 m using cap-sensitive
Emulsion explosive cartridges of 25 mm diameter along with NONEL. Blast design for
Kadavila-1 Stone Quarry. given in this report is based on the scientific investigations including
the results of the trial blasts.

The Department of Mining Engineering, Anna University, Chennai is not responsible for the
results produced, if there is any change in the conditions like — increase in strength of the
explosives used, using more explosive charge per delay than recommended in Table — 3.23
of this report, adopting faulty initiation sequence, not following the recommendations of this
report etc.

The Department of Mining Engineering, Anna University, Chennai is no way responsible
for proper implementation of the recommendations of this report, as the day-to-day
activities in the mine are neither under its control nor possible for it to control.

In view of the above, neither the authors of this report nor the Department of Mining
Engineering, Anna University assume any liability with respect to any claims, damages
or losses which may result from the implementation of the conclusions and
recommendations / results of this report. This report is only for the guidance of quarry
management and the Kadavila-1 Stone Quarry management has to decide on all other safety
and operational aspects of the actual blasting operation for the Kadavila-1 Stone Quarry. It is
also the responsibility of the management to take all statutory and other additional safety
precautions and measures while carrying out the blasting as the same have not been stated
in this report.

NS
= MININGS
/@”’"“\“ &N
VA \4‘»"’( o\
//ﬁ “\-"’:'..;}\ 28/ O@h/O o
(2 CHENNAL |3 (Dr. P. BALAMADESWARAN)
\\:\ 600025 > Consultant
~‘.f\ S~ 1
\\‘5}_. . Dr. P. BALAMADESWARAN, Ph.D
*\?’%{J;\,g"w"f“‘; Assi t Prof or
LS, ANNAS De t of gineering
s NA UNIVERSITY .
Chennai - 600 025.

Department of Mining Engineering, Anna University Chennai Page 111



3396

s

Scientific study on Blast Induced Ground Vibration for Kadavila-1 Stone Quarry, Nagaroor village: =S/
Chirayinkeezh Taluk, Thiruvananthapuram District, Kerala of M/s. Adani Vizhinjam Port Private Limited

ANNEXURE - |
DGMS Technical (S & T) Circular No. 7 of 1997

Sub: Damage of structures due to blast induced ground vibrations in the mining areas.

1. Introduction

In response to increase demand for coal and other minerals, a number of large mechanised
opencast mines have come into operation. Some of these opencast workings are located near
surface structure like residential buildings, schools, commercial shops, hutments with large
number of inhabitants etc. Whenever blasting is done in these opencast mines, ground
vibrations are generated outward from the blast area and cause damage to surrounding surface
structures. The vibrations radiating from the blast holes while passing through surface
structures, induce vibrations on the structures causing resonance. The components of ground
motion can affect the structures through compression and tension and also through vertical
and horizontal shearing effects. Blast induced ground vibrations create socioeconomic
problems for the mine managements as well as the people residing in vicinityof these mines.
As only 20-30 % of energy of commercial explosives used in the mines is utilized for
fragmenting the rock, the rest of energy is transmitted through the earth in the form of ground
vibrations resulting in damage to the surrounding structures.

2.0 Damager Criteria

The peak particle velocity has so far been considered as the best criteria for evaluating blast
vibrations in terms of its potential to cause damage. The extensive studies on the problems
have established that the frequency of the waves is also equally important factor to consider
the effect of damage. The blasting damage is generally classified into following four

categories:
Sl. .
NoO Category Description of damage
i. No appreciable | No formation of noticeable cracks.
damage
ii. Threshold Formation of fine cracks, fall of plaster, opening & lengthening of
damage old cracks, loosening of joints, dislodging of loose objects etc.

iii. Minor damage Superficial not affecting the strength of structure(s). Hair line
cracks in masonry around openings near partition, broken
windows. Fall of loose mortar etc.

iv. Major damage Formation of several large cracks, serious weakening of
structures, shifting of foundation, fall of masonry, ruptures of
opening vaults etc.
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3.0 Natural Frequencies

Elements of building construction such as sprung floors, stud partition walls, ceiling and
windows can all react as mass-spring systems; each with its own natural frequencies of about
4-24 Hz (low frequencies) Ground vibrations at these frequencies amplified by the structures
increase the risk of damage. When the low frequency ground vibration coincides with the
natural frequency of the structure resonance in originated. The resonance is a state in which
the structure absorbs most energy progressively becoming deformed with time, untilplastic
deformation occurs. Therefore even the low peak particle velocity of ground vibrations at
natural frequency of structure is more harmful to the structure. Natural frequencies of brickand

concrete structure generally vary from 8-16 Hz.

4.0 Structural response

All structures develop cracks from natural causes like periodic changes in humidity,
temperature and wind velocity. Changes in soil moisture cause foundation cracks. The width
of old cracks change seasonally and number of cracks increase with the time. This damage
is independent of damage caused by blasting.

The cracking location and the wall material have an influence on the particle velocity at which
cracking begins. If the entire structure is not inspected thoroughly, there may be chances of
biased opinion on the type of cracks. Thus it is important to place transducer properly for the
correct assessment of damage.

In the mud houses, number of cracks develop before blasting and these cracks widened and
et extended with the passage of time. These cracks are further widened and get extended due
to blast induced ground vibrations. Concrete structures vibrate for longer duration that brick
and mud structures. Concrete walls have free top and show no cracks at vibration levels for
which mud and brick walls can damage Cracks develop in concrete walls withlarge
vibration level. Cracks in brick- structures can be observed in junction of walls, roof andat
window corners. Brick walls with clay mortar and cement- sand mortar behave in same fashion.
Steel structures can sustain more vibration level.

The magnitude of vibrations on structures in much is more than on the ground. Duration of
vibration in structure is also longer than, that of ground vibration. Multi-storied buildings are
more sensitive to blast vibration that the single-storied buildings.

To predict the extent of damage and to take preventive measures, itis necessary to measure
ground vibrations due to blasting. Studies on structural response of ground
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vibration in the structures of different constructions within the mining areas under Indian
condition are limited and therefore such study should be carried out to ascertain the degree
of damages for improvement and standardization of damage criteria under Indian conditions.
5.0 Measurement of blast induced vibrations

51 Instrumentation

The instrument selected for monitoring blast induced ground vibration shall be simple, light,
compact, easily portable, battery operated, digital form output, triggering by geophone etc.
Triaxial transducers for recording blast vibration shall have a liner frequency up to 500 Hz and

capable of recording particle velocity up to 100 mm/s.

5.2 Methodology

The transducers shall be placed near the structure on the solid undisturbed ground and should
be placed well in contact with the ground. For structural response, the transducers shall be
placed horizontally over the wall, floors and ceiling. A minimum of 15 points of observations
corresponding to a minimum of 10 blasts shall be made for better prediction with a high index
of determination.

5.3 Predictor Equation

The least means square method of regression analysis shall be used to interpret the date. The
square roof scale distance shall be used for analysis and interpretation of data when blasting
is done on surface and measurements are taken on the surface, or the blasting is done
underground and measurements are taken underground. On the other hand, if blasting is done
on the surface and the measurements taken underground the cube root scaled distance shall

be used.

6.0 Guidelines on experimental blasting

6.1 Factors

Maijor factors affecting particle velocity of ground vibration are type and amount of explosive
charge used, distance from the charge to the point of observation (surface structures),
geological, structural and physical properties of the rock that transmits the vibrations, height
of structures and blast geometry. Use of safe charge/delay, in hole delay with non- electric
initiation systems. Proper burden, inclined holes in conformity with slope of bench, deck
charge, air deck, sequential blasting, clearing off loose pieces of rocks from the blast site and
proper stemming of holes bring reduction in blast induced ground vibrations. Controlled
blasting methods in conjunction with effective muffling of holes will control ground vibrations

and also arrest fly rock.
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6.2 Plan
A plan showing structures belonging to the to the owner and not belonging to the owner in

different prominent shades should be prepared. The plan shall incorporate details of
construction of the structures in a tabular form. Plan should also show 50 m., 100m, 200 m
and 300 m zones from the structures, the place of experimental study and the limit upto the

which blasting is proposed to continue.

6.3 Study/ observations
In a particular mining area with built-up structures where deep hole blasting is to be introduced

for the first time, experimental blasting shall be carried out by any research/ academic institute
much before the structures fall within the blasting danger zone. The typeof instruments, the
methodology and predictor norm as recommended in para 5.0 shall be followed in
measurement of blast induced vibrations. Based on the study, the safe chargesfor different
zones shall be determined and recommendations made in the report. In a clusterof buildings
of different types existing close to each other, the charge for the buildings/ structures requiring

greater protection against damage shall be assessed and recommended.

6.4 Structural response
During the study the response of the structures assuming different natural frequenciesshould

be calculated and plotted on a figure. Software with the different programmes are available

now for the said plot and should be used for convenience.

6.5 Monitoring
In order to ensure effective control over the vibration and related damages there is a need

for regular inhouse monitoring and the managements should train the blasting personnel
during the experimental study and start observations on their own during the regular blasting

operations.

7.0 Recommended permissible standards of blast induced ground vibrations:

7.1 Technical considerations

Permissible standards for different type of structures have been arrived at considering the
importance of building and structures. The buildings of historical importance and multi- storied
structures are likely to get damaged with low level of vibration and therefore permissible
standards are to be lowest. Similarly buildings not belonging to the owner but with mud/brick
in cement construction and others with good construction (RCC and framed structures) should

also be protected but higher permissible standards than that of the level
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fixed for first category has been allowed. The buildings belonging to the owner of the mine are
constructed for a limited period generally equal to the life of the project. The management
accept that these buildings constructed within the mining area are likely to suffer some
damages during the extraction of minerals, but the damages should be repairable. Therefore,

slightly higher permissible levels of vibrations have been allowed in such cases.

7.2 Permissible standards

Depending on the type of structures and the dominant excitation, the peak particle velocity
(ppv) on the ground adjacent to the structure shall not exceed the values given below in the
table.

Table: A1  Permissible Peak Particle Velocity (ppv) at the foundation level of
structures in Mining Areas in mm/s

Dominant excitation
Type of structure frequency, Hz
<8Hz | 8-25Hz > 25 Hz
(A) Buildings / structures not belonging to the owner
(i) | Domestic houses/structures (kutchha brick &
5 10 15
cement)
(i) | Industrial buildings (RCC & framed structures) 10 20 25
(iif) | Objects of historical importance & sensitive
2 5 10
structures
(B) Buildings belonging to the owner with limited span of life
(i) | Domestic houses/structures(kutchha brick & 10 15 o5
cement)
(i) | Industrial buildings (RCC & framed structures) 15 25 50

In view of the complexities of the problems | hope you all would take adequate measures as
recommended above to ensure that the blasts near surface structures are carried out with
utmost care and precautions. The blast induced ground vibration should be within the

permissible limits as specified above.
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ANNEXURE - I
PROCEDURE FOR DEALING WITH MISFIRES

Abstract of Regulation No. 167 of Metalliferrous Mines Regulations 1961 on

Misfires:

(1) When shots are fired electrically, no person shall re-enter or be permitted to re-enter
the place of blasting until 5 minutes after firing of the shots and the source ofelectricity
has been disconnected from the cable.

(2) In the event of a misfire, the entrance or entrances to the place shall be barricaded or
fenced so as to prevent inadvertent access; and no work other than that of locating or
relieving the misfire shall be done therein until the misfire has been located and
relieved. The place of the misfire shall be marked with a red flag.

(3) In the event of a misfire, the tamping may be sludged out with compressed air or water
under pressure. The hole shall thereafter be re-primed and fired.

(5) Except where the misfire is due to faulty cable or a faulty connection, and the shot is fired
as soon as practicable after the defect is remedied, or where a shot has been re-primed
and fired under sub-regulation (3) another shot shall be fired in a relieving hole which
shall be so placed and drilled in such a direction that at no point shall it be nearer than
30 centimetres from the misfired hole. The now hole shall be bored in thepresence of
a blaster, preferably the same person who fired the shot.

(7) If a misfired hole is not dislodged by a relieving shot, the procedure laid down | sub-
regulation (5) and (6) shall be repeated. A misfired hole which cannot be dealt with in
the manner so prescribed shall be securely plugged with a wooden plug; and no person
other than a blaster or a mining official or a person authorised for the purpose shall
remove or attempt to remove such plug.

(8) When a misfired shot is not found, or when a misfired shot is not relieved or re- blasted,
the blaster shall, before leaving the mine, give information of the failure to such official
as may relieve or take over charge from him. He shall also record, in a bound paged
book kept for the purpose, a report on every misfire, whether suspected, and whether
relieved or not relieved. It shall be the responsibility of the relieving blaster or official
also to sign the report and later to record in the said book the action taken for reliving
the misfired shot hole.

(9) The blaster of the next shifts shall locate and re-blast the misfired hole, but if after a
thorough examination of the place where the misfire was reported to have occurred,
the blaster or other competent person holing a Manager‘s or Foreman®s certificate
appointed for the purpose by the Manger, is satisfied that no misfire had actually
occurred, they may permit drilling in the place.
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ANNEXURE - Il
DGMS Technical (S & T) Circular No. 1 of 1995
Sub: Danger due to lightning/storm during blasting operation in mines

Recently, three accidents took place due to premature blasting by lightning when persons
were killed/injured/escaped while they were in the process of charging explosives/connecting
detonators etc. These accidents occurred as mentioned below:

1. While 9 deep holes and a number of secondary holes were being charged to be
connected in series and fired, a lightning discharge due to thunderstorm caused
premature firing of the deep holes, killed three persons and inflicted serious bodily
injuries to one.

2. While a Blaster was carrying 100 primed cartridge of explosives with electric
detonators in a card-board box on his shoulder, the cartridges exploded suddenly
resulting in instant death of the Blaster.

3. While a Blaster and his helpers were about to take shelter after charging of the holes,
suddenly there was a lightning/thunder-storm resulting in premature blast of the
holes. Persons escaped unhurt.

Accidents due to above causes continue to occur despite very clear safety precautions laid
down while granting permission under Reg. 106(2) (b) of MMR 1961 and Reg. 98 of CMR 1957
and also Circulars issued by DGMS recommending additional precautions to prevent such
accidents. These precautions in brief are given below:

1. Shots shall not be fired except during the hours of daylight or until adequateatrtificial
light is provided; all holes charged on any one day shall be fired on the same day as
far as practicable.

2. As far as practicable, shotfiring shall be carried out either between shifts or during
the rest interval or at the end of work for the day.

During the approach and progress of an electric storm, the following precautions shall be
taken:
(a) Neither explosives not detonators shall be handled;
(b) If charging operations have been commenced, the work shall be discontinued until
the storm has passed;
(c) If the blast is to be fired electrically, all exposed wires shall be coiled up and, if
possible, placed in the mouth of the holes or kept covered by something other than
a metal plate,
(d) All wires shall be removed from contact with the steel rails of a haulage track, so as
to prevent the charge being exploded prematurely by a local strike of the lightning;
(e) If the firing circuit has been set up before the thunderstorm came on, the persons at
the site should withdraw at the earliest and the blast should be fired off immediately;
(f)  All persons shall be withdrawn from the danger zone.
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10.

11.

12.

13.

ANNEXURE - IV
Procedure for Warning and Withdrawing of
Persons from the Blasting Zone

The Quarry management should employ persons possessing statutory qualifications of
Blaster“s Certificate from Directorate General of Mines Safety (DGMS) to handle and
use explosives. The Blaster will be in-charge of receipt, transport, use and return of
unused explosives and accessories.

All blast site employees shall follow the instructions of the Blaster and they shall use
and adhere to every precaution to ensure employee safety including, but not limited
to, visual and audible warning signals, flags, etc.

The Blaster should possess the Exploder Key with him during the entire process of
charging and firing and he should not hand over it to any other unauthorised person.
All shots will be fired by the Blaster himself.

The blaster shall keep an accurate, up-to-date record of explosives and blasting
accessories used in each blast and shall keep an accurate running inventory of all
explosives and blasting accessories in his custody.

The Quarry management will maintain an inventory of the explosives and accessories
received, issued, used and returned in a bound paged notebook kept for the purpose.
A competent person will be in-charge of these operations.

The storage and handling of explosives will be in accordance with the provisions of
Explosive Rules.

No explosives or accessories shall be abandoned.

Smoking, firearms, sparks, open flame or heat producing devices (including cell phones
and battery operated watches) will be prohibited where explosives are being stored,
handled, transported or used.

Electric Detonators shall never be pulled, stretched, kinked, twisted, mashed or abused
in any way which could cause the tube to break or otherwise malfunction.

Electric detonator connections and splices shall be competent and positive in
accordance with the manufacturer‘s recommendations.

No blast will be fired if any person is present in the vicinity of the blasting area. If any
person is present or any operations are being carried out, steps will be taken to withdraw
such persons or suspend above operations completely.

The Quarry management will establish a code of blasting signals as noticed below and
all blast site employees will be familiarized with them: It is obligatory on the partof
every employer and other person in the blasting zone to adhere to the code and keep
away from the blasting zone during the blasting operations.
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o contain audible pre-blast and all clear signals
. contain an emergency method for guards, flagmen, or authorized employees
to signal “do not fire®, and

° prohibit sounding of the all clear signal until the blaster has checked the blast
site for misfires. The following table that would meet these requirements.

Signal Meaning

A one minute series of long hooter / siren / blasts 5

WARNING SIGNAL . : .
minutes prior to blast signal.

A series of short hooter / siren / blasts one minute prior

BLAST SIGNAL to the shot.

A prolonged hooter / siren / blast following the

ALL CLEAR SIGNAL . .
inspection of blast area.

14.

15.

16.

17.

18.
19.
20.

Blasting flags (red flags) shall be displayed around the blasting zone before blasting
to facilitate clearing of all persons from the blasting zone.

Flagmen will be safely stationed on all sides of the blasting area so as to stop any
inadvertent entry.

In the event of any misfires, the blaster will determine the suitable method(s) to detect
misfires and take preparatory steps (e.g., noting obvious indications of misfire, or other
appropriate means). Misfires shall be handled in accordance with the requirements of
Metalliferous Mines Regulations - 1961 (given in Annexure-ll).

All lines shall be carefully traced and a search made for unexploded charges before
giving all clear signals.

No drilling, or loading shall be permitted until all misfires have been cleared.

The safety zone of 500 m is to be maintained at the time of blasting

All blasting operations will be conducted between sun rise and sun set (during the
daylight hours) and preferably during a specific period of time like 12.00 noon to
3.00 p.m.

*kkkk

*k%
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ANNEXURE -V

The nﬁ'nitorin instrument () is located at the distance of 282 m from the blasting
site (B8)

site (B4)
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The monitoring instrument (S3) is located at the distance of 174 m from the blasting
site (B6)

' - (SR : 0 :
The vibration monitoring station (S1) is located at the distance of 297 m from the
blasting site (B2)
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The monitoring instrument (S3) is located at the distance bf 465 m from the blasting
site (B4)

Department of Mining Engineering, Anna University Chennai Page 123



Scientific study on Blast Induced Ground Vibration for Kadavila-1 Stone Quarry, Nagaroor village:
Chirayinkeezh Taluk, Thiruvananthapuram District, Kerala of M/s. Adani Vizhinjam Port Private L

ANNEXURE - VI

Suggested Blasthole Patterns & Initiation Sequences

Free Face

— Detonator lead wire / shotfiring cable
= Line indicating delay detonators of same delay time

0O Blasthole i

Multi row Staggered blasthole pattern with <V ¥ initiation sequence for
benches with SINGLE free face

Free Face

- Detonator lead wire / shotfiring cable
= Line indicating delay detonators of same delay time

O Bilasthole Nit o

Free Face
4

Multi row staggered blasthole pattern with <V*® initiation sequence for

benches with TWO free face

Free Face

Source
of Power
== Detonator lead wire | shotfiring cable
= Line indicating delay defonators of same delay time
© Blasthole Not fo Scale

Multi row Square/rectangular blasthole pattern and initiation sequence for
benches with ONE free face
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2
RULES

1. Short title and commencement—(1) These Rules may be called
the Kerala Minor Mineral Concession (Amendment) Rules, 2017.

(2) They shall come into force at once.

2. Amendment of the Rules.—In the Kerala Minor Mineral
Concession Rules, 2015,—

in rule 2, in sub-rule (1),—

(i) after clause (ix), the following clause shall be inserted,
namely:—

“(ix)(a) “Minor Mineral” means building stones, gravel,
ordinary clay, ordinary sand other than sand used for prescribed purposes,
ordinary earth and such other minerals declared as minor minerals
by the Government of India™;

(i) for clause (xv), the following clause shall be substituted,
namely:—

“(xv) “Quarrying Permit” means a short term permit
granted under these rules for a period not exceeding one year at a time
to extract minerals specified in item numbers 1, 2, 3 and 5 of
Schedule 1"”;

(iii) for clause (xvi), the following clause shall be substituted,
namely:—
*(xvi) “Quarrying Lease™ means a mining lease granted

under these rules for extraction of minerals specified in item numbers 4,
5. 6, 7. 8 and 9 of Schedule I, for a period as specified in Rule 397

(2) in rule 3, in sub-rule (1), for the words “other than dimension
stone,” the words “other than the minerals specified in item numbers 4. 6,
7. 8 and 9 ol Schedule I" shall be substituted;

(3) in rule 7, the following proviso shall be inserted, namely:—

“Provided that in cases where extraction of minerals are from
Revenue Puramboke lands or from lands possessed by other Government
Departments q' Local Self Governments, the person who extracts minerals

W |
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from such lands shall pay compensation or value of minerals, as the case
may be, to the department concerned for the quantity of such extraction,
as fixed by such departments from time to time.”

(4) in rule 9;

(i) in sub-rule (1), for the existing proviso, the following proviso
shall be substituted, namely:—

“Provided that the approved mining plan shall not be insisted, for
the grant and renewal of quarrying permits for ordinary earth, ordinary
clay, and laterite (building stone), in cases where the depth of mining does
not exceed 2 metres.”;

(ii) in sub-rule (2), after the words “No Objection Certificate
etc.” the words ““as the case may be™ shall be inserted.

(5) in rule 10,

(i) in clause (a), in the second proviso, the.words, symbols
and figures “The Regional Controller of Mines, Yeshwantpur,
Bengaluru-560 022" shall be omitted.

(ii) for clause (f), the following clause shall be substituted,
namely:—

“(f) the permit holder shall not carry on or allow to be
carried on any quarrying operations at or to any points within a
distance of 100 metres from any railway line except with the
previous written permission of the Railway Administration
concerned and any bridge on National Highway or 50 metres
from any reservoir, tanks, canals, rivers, bridges, other public
works, residential buildings, the boundary walls of places of
worship, burial grounds, burning ghats or village roads or one
kilometre from the boundaries of National Park or Wildlife
Sanctuaries except with the previous permission of the authorities
concerned or the Government or the competent authority.™;

Provided that the Railway Administration or the State
Government or any other authority in this behall may in granting
such permission impose other such conditions as may be found
proper and necessary:

(6) in rule 13, for the words and figures “3 years”, the words
“five years” shall be substituted:
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(7) in rule 14—

(i) in sub-rule (2), for the existing provisos the following
proviso shall be substituted, namely:—

“Provided that in cases where transportation of ordinary earth is
required, the owner of the land shall obtain mineral transit
passes for the quantity to be transported under the Kerala
Minerals ~ (Prevention of lllegal Mining, Storage and
Transportation) Rules, 2015 after making payment of royalty, on
an application submitted in this regard. Such application shall be
accompanied by (1) valid building permit for construction of
building obtained from the Local Self Government authorities
concerned, (2) land development permit obtained from the Local
Self Government authorities concerned in cases where the
levelling of the land and extraction of ordinary earth is involved
~and (3) possession and enjoyment certificate of the land issued
by the Village Officer concerned:

Provided further that in cases where levelling of land and
extraction of ordinary earth is involved, the building permit shall
be accompanied by an approved building plan obtained from the
Local Self Government authorities concerned which shall contain
the area of land to be developed for the construction of the
building and the quantity of ordinary earth to be extracted for
such construction.™;

(8) (ii) after sub-rule (2) the following sub-rules shall be inserted,
namely:—

“(3) A person who applies for mineral transit passes for
transportation of ordinary earth under this rule shall also submit
along with the application a sworn affidavit in stamped paper to
the effect that he will carry out the proposed construction as per
the building plan and building permit and shall complete at least
the construction of basement of the building within one year from
the date of issuance of mineral transit passes and intimate the
same to the competent authority.
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(4) In the event of extraction of ordinary earth outside the
permitted area, the permission granted for extraction and
transportation shall be liable for cancellation and the offender
shall be liable to pay an amount equal to five times the royalty of
the ordinary earth extracted outside the area of permission as

penalty.

(5) In the event of failure to complete at least the
construction of basement of building within one year from the
date of issuance of mineral transit passes the act of extraction of
ordinary earth shall be treated as illegal and the offender shall be
liable to pay an amount equal to five times the royalty of the
ordinary earth extracted from the area, in addition to the amount
already paid.”;

(9) in rule 18, in item (ii), before the words “all those group of
rocks™ the words “Granite (building stone) which includes™ shall be
inserted.

(10) in rule 32, afier sub-rule (2), the following sub-rule shall be
inseried, namely:—

*(3) In cases where extraction of minerals is from Revenue
Puramboke lands or from lands possessed by other Government
Departments or Local Self Governments, the person who extracts
mincrals from such lands shall be liable to pay compensation or
value of minerals, as the case may be, to the department
concerned for the quantity of such extraction, as fixed by such
departments from time to time.”.

(ll‘) in rule 37, in sub-rule (1), after the existing proviso, the
following proviso shall be inserted, namely:—

“Provided further that in the case of silica sand, the restrictions in
migimum area for grant and renewal of quarrying lease shall
not be applicable.”;

(12) in rule 40, in sub-rule (1).—

(i) for clause (i), the following clause shall be substituted,
namely:—

“(i) the lessee shall not carry on or allow to be carried on
any quarrying operations at or to any points within a distance of
100 metres from any railway line except with the previous written
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permission of the railway administration concerned and any bridge
on National Highway or 50 metres from any reservoir, tanks,
canals, rivers, bridges, public roads, other public works, residential
buildings, the boundary walls of places of worship, burial grounds,
burning ghats or one kilometre from the boundaries of National
Park or Wildlife Sanctuaries except with the previous permission
of the authorities concerned or the Government or competent authority:

Provided that the railway administration or the State
Government or an>y other authority in this behalf may in granting
such permission impose such other conditions as may be found
proper and necessary.™;

(ii) item (ii) of clause (m) shall be omitted.
(13) after rule 45, the following rule shall be inserted, namely:—

“45A. Amalgamation of quarrying leases.—The State

Government or the competent authority may, in the interest of -

quarry development, with reasons to be recorded in writing,
permit amalgamation of two or more adjoining leases held by a lessee:

Provided that the period of amalgamated leases shal.l be
co-terminus with the lease of which period will expire first:

Provided further that the leaseholds to be amalgamated shall
be contiguous:

Provided also that along with the application for amalgamation
of leases, copy of the survey map of the combined area for
amalgamation attested by an officer not below the rank of %
Tahsildar of the Department of Land Revenue or Assistant
Director of the Department of Survey and Land Records shall be
submitted:

Provided also that amalgamation of leases shall be subject to
submission of approved mining plan for the entire leasehold and
Environmental Clearance.™;
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(14) afier rule 65, the following rule shall be inserted, namely:—

“65A. The holder of a quarrying permit/a quarrying lease
issucd under these rules after the date of commencement of the
Kerala District Mineral Foundation Rules, 2017, shall pay to the
District Mineral Foundation of the district in which the mining
operations are carried on, an amount equivalent to such percentage of the
royalty/consolidated royalty paid, as may be prescribed in the Kerala
District Mineral Foundation Rules, 2017 in addition to the royalty/
consolidated royalty instead of quarry safety fund specified in rules 63, 64
and 65 of these rules.

Note:—Rules 63, 64 and 65 shall cease to operate from the

date of commencement of the Kerala District Mineral Foundation
Rules, 2017,

(15) in rule 66,—

(i) for sub-rule (1) the following sub-rule shall be substituted,
namely:—

(1) “Where quarrying operations for minor minerals have
been undertaken before 7th day of February, 2015 without an approved
mining plan, the holder of such lease shall not be permitted to operate
such quarry unless he submits a mining plan for the remaining period of
lease to the competent authority in this behalf.”:

(ii) sub-rules (2) and (3) shall be omitted;

(16) in rule 89, after sub-rule (3), the following sub-rule shall be
inserted, namely:—

“(4) In cases where the lessees who opted for registration of
metal crusher units under sub-rule (1) for a financial year do not desire to
opt lor such registration in the succeeding year they shall pay royalty at
the rates specified in Schedule 1 for removal and transport of balance
qQuantity of granite aggregates stocked in the crusher units during the
period of registration.”;

(17) for rule 95, the following rule shall be substituted, namely:—

“95. Cancellation of registration.—If a lessee operates any
type of machine that is not included in the registration certificate
or fails to comply with any of the conditions of registration. the competent
authority shall, by an order in writing, rescind the registration granted to
the metal crusher unit.”;
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(18) for rule 104, the following rule shall be substituted, namely:—

“104. Power to grant special permission to extract and
remove minor minerals in special circumstances.—In certain cases
where extraction and removal of minor minerals is inevitable and in which
the Government is of the opinion that the extraction is not for the purpose
of winning the minerals and for reasons to be recorded in writing, the
Government may by an order grant permission with conditions as they
deem fit.”;

(19) in rule 108,—

(i) in sub-rule (2), in the first proviso, the words and symbols
*limited to twice the royalty amount,” and “In such a case while
calculating the amount of royalty and price payable, the amount already
paid by the permit holder/lessee for obtaining permission shall be
deducted” shall be omitted;

(i) after the 2nd. proviso, the following note shall be inserted.
namely:—

“Note:—In this rule the price of the mineral shall be limited to two times

the royalty.™:

(iii) after sub-rule (3), the following sub-rule shall be inserted,
namely:—

*(4) whenever any person raises without any lawful
authority any mineral from any land for the purpose of winning minerals
and for that purpose brings on the land any tool, equipment, vehicle or any
other thing, such mineral, tool, equipment, vehicle or any other thing shall
be seized by an officer or authority specially empowered in this behalf by
the Government.”; '

(20) in the SCHEDULES,—

(i) in SCHEDULE I, for the entry against item number 5 in
column (2), the following entry shall be substituted, namely:—

“Granite (building stone) and Laterite (building stone)”
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(i) after item number 5, and the entry against it in columns
(2) and (3) the following items and entries shall respectively be inserted,
namely:—

6. Laterite (used for industrial purposes) 95 (Ninety-five) per

tonne
7. China clay/Kaolin including ball clay,
white shale and white clay
(i) Crude (i) 50 (Fifty) per
tonne
(ii) Processed/washed (i) 750 (Seven
\ hundred and
fifty) per tonne
8. Silica sand 250 (Two hundred
and fifty) per tonne
9. Quartz 50 (Fifty) per tonne
(i) for Schedule III. the following shall be substituted,
namely:—
“Scuepure 1T
CONSOLIDATED ROYALTY
(See rule 89)”
S/ Annual Consolidated
" Description gf Crusher royalty per machine
(in Rupees)
(1) (2) (3)
Secondary Jaw Crusher (in terms of area of feed opening)
1 Up to 929.03 sq.cm. 2,00,000

2 Greater than 929.03 sq.cm. but less than or 4.00,000
cqual to 154838 squem.

3 Greater than 1548.38 sq.cm. 6,00,000

33/2190/20171S-5.
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(1) @ - (3)
Cone Crusher (in terms of ‘Horse Power’ of motor used)
4 Up to 300 16,00,000
5 Greater than 300 26,00,000

Sand Making Units (in terms of ‘Horse Power’ of motor used)
(for those who use sand making machine only)

6 Up to 300 16,00,000
7  Greater than 300 26,00,000 .”;

Exemption from payment of consolidated royalty is applicable to
Vertical Shaft Impactor, Horizontal Shaft Impactor, Auto Sand Units which
are fed by granite aggregates produced in the secondary jaw crushers or
cone crushers for which the consolidated royalty has been pald and are
located m the premises of those crusher units;

(w) in Schedule 1V,

(i) under the heading “A. Granite (Building stone)™ for the
entry against serial number 5 in column (3), the figures “7000™
shall be substituted;

(ii) under the heading “B. laterite (Building Stone)” for the
entry against serial number 5, in column (3), the figures “7000™
shall be substituted;

(21) in Form D, the words “The Regional Controller of Mines,
Yeshwantpur, Bengaluru-560 022" shall be omitted.

(22) in Form H, for condition No. 7, the following condition shall
be substituted, namely:—

The lessee shall not carry on or allow to be carried on any
quarrying operations at or to any points within a distance of 100
metres from any railway line except with the previous writlen
permission of the railway administration concerned and any bridge
on National Highway or 50 metres from any reservoir, lanks,
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canals, rivers, bridges, public roads, other public works, residéntial
buildings, the boundary walls of places of worship, burial grounds, bgmi_ng
ghats or one kilometre from the boundaries of National Park or Wildlife
Sanctuaries except with the previous permission of the authorities
concerned or the Government or competent authority:

Provided that the railway administration or the State Govgmn:lent or
any other authority in this behalf may in granting such permission impose
such other conditions as may be found proper and necessary.

By order of the Governor,

PauL ANTONY,
Additional Chief Secretary to Government.

Explanatory Note

(This does not form part of the notification, but is intended to indicate
its general purport.)

The Kerala Minor Mineral Concession Rules. 2015 were framed by
the Government of Kerala to tegulate extraction ol minor minerals in the
State. As per 8.0. 423 (E) of Ministry of Mincs dated 10th February,
2015, thirty-one minerals have been included in the category of minor
mincrals. Among these minerals mining leases were being granted to
laterile used for industrial purpose, china clay, silica sand and quartz as per
the provisions contained in the Mineral Concession Rules, 1960. As these
minerals are now declared as minor minerals, these minerals are to be
included in the Kerala Minor Mineral Concession Rules, 2015, When the
minerals are extracted from the Government owned lands, the
Government have to get compensation for the minerals extracted other
than the mere payment of royalty and hence new provisions have been
introduced in rules 7 and 32. The Regional Controller of Mines, Bengaluru
is not the authority to deal with mining of minor minerals and hence there
is no need to send Form ‘D’ of the rules to the said authority. In the
Mincrals (Other than Atomic and Hydro Carbons Energy Minerals)
Concession Rules, 2016 for major minerals the distance criteria adopted
for the mining activities were retained as stipulated earlier in the Mineral
Concession Rules, 1960. Hence a different criterion cannot be adopted in
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the case of minor minerals. In such circumstances, in order to make it in
tune with the Minerals (Other than Atomic and Hydro Carbons Energy
Minerals) Concession Rules, 2016, it is decided to incorporate the same
distance criterion in Rules 10 and 40 as well as Form H. As per
S.0. 141(E) dated 15-1-2016, environmental clearance has been exempted
for digging of foundation for buildings which do not require prior
environmental clearance and hence amendment is necessitated in rule 14.
In Writ Petition (C) No. 29710/2014 and 23251/2016, the Honourable
High Court of Kerala has observed that there is possibility of misuse of
rule 14 in the guise of building permit issued by Local Self Government
authorities and directed the Government to find ways to avoid such
misuse. Hence an amendment to this extent is necessitated. Since mmmg
plan has been introduced in the rules, it is impractical for the lessees who
have obtained two or more leases adjacent to one another to leave, a
buffer zone of 7.5 meter between two lease areas and hence a new rule,
*Amalgamation of quarrying leases’ has to be introduced in the rules for
practicing scientific mining. Since quarry safety related activities mentioned
in rule 65 have been included as one of the permissible activities in
Kerala District Mineral Foundation Rules, rules 63, 64 and 65 have to be
amended. As per rule 66 mining plan is 10 be submitted by the existing
lessees within a period of one year from 7th February, 2015. As per
existing sub-rules (2) and (3) of rule 66, there is provision for extension of
time for one year for those who cannot submit mining plan within such
period. Now two years have been passed by and there is no need to give
time extension. In order to rectify this. an amendment is necessitated. In
order to clarify the price of the mineral to be realized while compounding
offences, amendment is to be made in rule 108. Provision for seizure of
tools, minerals and equipment as existed in the earlier rules is reintroduced
by amending rule 108. Since there are different sizes of jaws as stipulated
in Schedule III available, it is difficult 10 fix royalty for a jaw crusher
which is not mentioned in Schedule III. Since the area of a feed opening
of a jaw crusher is the basic criteria for determining the quantum of
production of granite building stone aggregates, this can be included in
Schedule 111 instead of sizes of jaws for easy determination of royalty for
a different size of jaw crusher and hence this notification.

The notification is intended to achieve the above objects.

s
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