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4. Royalty is payable to Government as per Rule 32 of the K.erala 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( l )(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 Jessee 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. I 0,000/- per hectare 

as security deposit for the observance of the terms and conditions of the lease before the 

deed is executed as per rnle 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 ofK.MMC 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 ofK.MMC 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, l 957and 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. 
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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 1st 

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 stahltory

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 I 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 I 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 (100ft) Road, 4th B 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 Fonn F and Form G appended to
KMMC Rules 2015.

32. The quarrying permit granted from the district office, if any, m 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

1st year - NIL; 2nd year - Rs.600/- (Rupees six hundred only) and yd 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 . 

.... ..-�,·.·- -·�·::• . 
.. ��X> 

� Signed by 
\ , Devidas N. las 

To: o'. / Date: 25-04-2023 10:29:51 
Mis.Ada· m Port Private Limited, 

2nd floor, Vipanchika Tower, Thycaud, 
Thiruvananthapuram District - 695014 

Devidas N. IAS 
DIRECTOR 

(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, Bengalurn- 560034
2) Member Secretary, SEIAA, Thampanoor Bus Terminal 

Complex, Thiruvananthapuram
3)The Chairman, SEIAA, Thampanoor Bus Terminal Complex
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Thirnvananthapuram. 

The Deputy Chief Controller of Explosives, PESO, C2-IIIFloor, CGO 
4) 

Complex, Kakkanad, Ernakulam 

The Environmental Engineer, Kerala State Pollution Control Board, District 
5) 

Office, Thiruvananthapuram 

6)The Secretary, Nagaroor Grama Panchayath, Thirnvananthapuram 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,
9) 

Thiruvananthapuram

10) Stock File

l l)File Copy
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� (No.): E/SE/KU22/33J(El21778) 

mlfif lTo, 

Shri RAJESH KUMAR JHA, 

I 
'lfl'«f� I G'O"Vc'rnmcnt of India 

qJfuI;;q J!Rumtp:j;i@Q I Ministry of Commerce & Industry 
�<'!'!IT� �err� (Q<n) I Pelroleum & Explosives Sofely Orconlsolion (PESO) 

q_cf 'lll!
-� �'II'! I Formerly- Dcp,nmcnl of Explosives 

� 'ilA, �.ft-2, ;i\m\ l®ffi I Kcndriya Bhavan, Block C-2, 3rd Floor 
CSEZ tfl . .JIT.�� I CSEZ PO Kakkanad Dist. Emukulam Emakulam 682037 

� (Phone):- 24272861 W<m (Fox):- 2427276 

CEO, Mls.Acla11i J/izl,injam Pu,-1 Pvt. ltd. Floor No.2, Vipu11d1ikn Towe,; Tliyc,md, To11"11/Vi/lnge - Kuttukul 
District-Tlf/RUVANANTHAPURAM, State-Kera/a. Pi11cade - 695003 

UR No: 

�(Dote): 13/09/2022 

fcli,rq: Survey No.117/15-1-2,1 I 7/13, 117/14., mrl Kollukol, NcTuinkara, fv@J THIRUVANANTHAPURAM, <li,!I Kera lo if ffl Shrl RAJESII KUMAR JHA � �t° 
� if i3lflTil1 t° ftiq �"6g � f.lim, 2008 q, a@'@ LE-3 if li!rtl � .t E/SE/KU22/33 l(El 21778) t°mTitA �if I 
< 3!mgU[, w,1� 1 llfim'if -qfufif=n 

Subject: Possession for Use or of Explosives from mogozlnc siluotcd ot Survey No.:117/15-J-2,117/IJ,117/14., Kottukol, Neyyottlnkara, Dist. THJRUVANANTHAPURAM, Kerolo • 
Licence No.: E/SE/KU22/33l(El21778) cr•nted in Form LE-3 of Explosives Rules, 2008 • 
(Amendment in Drawings/FacUitics/Premlscs). 

�ISir, 

3fltlqjj��tf<'lf:f�Nil�l3/09/2022<Pl�J;R:lllqRI 
Please refer lo your iclter no. Nil dated 13/09/2022. 

� � E/SE/KU22/33 l(El21778) (I.) INTIMATION REGARDING QUARRYING OPERATIONS AT BLOCK NO l9, R SY.NO.120/10 OF MANICKAL VILLAGE, 
NEDUMANGAD TALUK, TffiRUVANANTHPURAM DISTRICT, VIDE LETTER OF INDENT NO.5ll9/M3/2019 DATED 27/02/2010 & BLOCK NO. 37, R. SY. NO. 554/1, 554/5, 
554/6, OF NAGAROOR VILLAGE, CHIRIYINKEEZIIU TA LUK, THJRUVAi',ANTHPURAM DISTRICT VIDE LETTER OF INDENT NO.12118/MJ/2018 DATED lJ/11/2018
OF THE DIRECTORATE OF MINING & GEOLOGY, TIIIRUVANANTHPURAM ARE HEREBY ACK.-.;OWLEDGED AND THE ONLINE OFFICE RECORD IS UPDATED. 
(l. )NO USE OF EXPLOSIVES IS PERMITTED UNLESS VALID QUARRY PERMIT IS OBTAINED AND COPY SUBMITTED TO THIS OFFICE. LOCAL STATE 
GOVERNMENT AUTHORITIES APPROVAUENVJRONMENTAL 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 DE TRANSPORTED IN THE SAME VAN AND TO BE TRANSPORTED SEPARATELY FROM MAGAZINE TO THE BLASTING SITE. (5.) VAN 
SHALL NOT DE USED FOR STORAGE OF EXPLOSIVES AT SITE. (6.) IF ANY CHANGE OF QUARRY OR ADDITIONAL QUARRY JS INVOLVED, NECESSARY PRIOR 
APPROVAUENDORSEMENT 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 DE APPOINTED IN THE QUARRY FOR BLASTING. (9.) 
ALL RECORDS OF USE OF EXPLOSIVES IN RE-3, RE-5, llE-7, RE-13 SHALL BE MAINTAINED. (10.) DAILY PASS FOR USE OF EXPLOSIVES (RE-13) SHALL BE 
GENERATED ONLINE. (JI.) NECESSARY APPROVALS/LICENCES FROM OTHER DEPARTMENTS SHALL BE OBTAINED AS PER THE RULESt°�il'Ql/1� 
�i1ullu11�t1 
The Licence No.: E/SE/KU22/J3 I (E 121778) is forwarded herewith duly amended in respect of followings ; 

(1.) INTIMATION REG ARDING QUARRYING OPI;:RATIONS AT DLOCK NO 19. R SY.NO.l,0/10 OF MANIClv\L VILLAGE. NEDUMANGAD TALUK. TIIJRUVANANTllPURAM DISTRICT, VIDE LITTER OF 
INDENTNO.S219/Mlf!019 DATEDl7/0lJ2020 & DLOCK NO. ll. R. SY. NO. 51411. 5S◄IS. 55416. Of NAGAROOR VILLAGE. CIIJRIYINKEEZHUTALUK. TIIJRUVANANTIIPURAM DISTIUCTVIDE LEITER OF INDE!IT 
N0.12118/Ml/2016 DAlcD lllll/2013 Of TIIE DIRECTORATE OF MINING & GEOLOGY. TlllRUV/\NIINTHPUllAM ARE HEREBY ACKNOWLEOGED /IND TIIE ONLINE OFFICE RECORD IS UPDATED. (2. )NO US E 
Of EXPLOSIVES IS PERMITTED UNLESS VALID QUARRY PERMIT IS OBTAINED /IND COPY SUDMITTED TO TIIJS OFFICE. LOCAL STATE GOVERNMENT IIUTIIORITIES IIPPROV/\IJENVIRONMENTIIL 
CLEARANCE AS APPLICADLE AND RI!NEWED FROM TIME TO TIME SHALL DE IN POSSESSION (J.) LICENSW EXPLOSIVES VAN SHALL DE USED FOR TRA.'ISrDRT,\TION OF EXPLOSIVES FROM MAGAZINE 
TO BLASTING SITE. (4.) EXPLOSIVES /IND DETONATORS SHALL NOT UE TRANSPORTED IN TIIE SAMF. VAN /IND ro UE TRANSPORTED SEPARATELY FROM MAGAZINE TO TIIE DLASTING SITE. (S.) VAN 
SHALL NOT DE USED FOR STORAGE Of EXPLOSIVES /IT SITE. (6.) If ANY CHANGE Of QUAlll\Y OR ADDITION/IL QUARRY IS INVOLVED, NECESSARY PRIOR APPROVAL/ENDORSEMENT SHALL DE 
ODTAINW FROM TIIE LICENSING AUTIIORITY. (1.) OPENING OF QUARRY SllALL DE INFORMED TO THE DGMS AND BLASTING OPERATIONS S111\LL DE CONDUCTcO AS PcR MINES ACT. (8.) APPROVED 
DLASTER SHALL DE APPOINTED INTIIE QUARRY FOR DLASTING. (9.) ALL RECORDS OF USE OF EXPLOSIVES IN llE-l. RE-S. RE-7, Rf-ll SIIALL DE MAINTAINED. (IO.) DAILY PASS FOR USE OF EXPLOSIVES 
{RE-ll) SIIALL DE GENERATED ONLINE. (11.) NECESSARY APPROVALS/LICENCES FROM OTIIER DEPARTMENTS SH ALL UE OUTAINED AS PER TIIE RULES. 

Wll\�<llltr�� efl!ifff.rnlafmr1l'folllllf:lf � 3fli)q;�mrfl1 
The licence capaci1y al any one time shall not exceed the kinds :md quantilics mi.:ntioncd below ; 

� � -iiif 'll'lflTT utf.ll'lflll emnT -i,iir{ 
No Explosive(s) Closs Div Sub Div Capacity Unit 

I Nitrotc Mixture 2 0 0 soo Kg. 

2 Electric Delay Dclon.itors 6 ) 0 10000 Nos.
3 Non Elcclric (Nond) detonators 6 0 10000 Nos. 

w��m.ril�ull'l<l@�<illlITTT<�Jr11JJfR(ll)t-JfilF!�t-fttq'ffilD,51.J'il 
Quantity of explosives lo be purchased in a calendar month[applicablc for licence umkr at1iclc 3(b) amJ (c)]: 5 times ns nbo,·c. 

1ft: � �311Jfif2026<'1q;�wfl1 
This Licence shall remain valid till 31st day or March 2026. 

�$ .JlJllTlll�"6giplltll� f.lim, 1008 t°f.t<m 112 $ J!wmiml,qiq;Jl!l<RqRI iplltlltlfc@Ttl 
For further n:.validation(if required), please follow the procedure under Ruic 112 of Explosives Rules, 2008. Rcccipl of this lcner moy plc:isc be ocknowlcdgc.d. 

mllr.rfq � I Copy Forwarded to: 

� I Your's foilhfully 

(ifl.t".<TOIT I Dr- P. K. Rana) 
i3tl'lffl ��I Deputy Chief Controller of Explosives 

I 
� I Ernakulam 

I. District Magislralc, THIRUVANANTHAPURAM, Kcralo with reference to his Noc No: DCTVM-298S/2019 Dated: 26/07/2021 
2. Supcrinlendcnt of Police. THIRUVANANTHAPURAM, Kera la. 
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"1'! 1J&T ��I Deputy Chief Controller of Explosives 
� I Emolrnlom 

(3i� � � � ilft Rl&I, 1!J<q, .3fft � f�l1!1;lll� � http://peso.gov.in �-l 
(For more infonnation rcgJrding: st.i.tus,fccs and other dclJils please visit our website http://pcso.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/SEIKL/22/331 
Locallon:Ernal<ulam [E121778] 
Date:2022.09.13 05:48:22 +05:30 
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�m;tl"�. {.-31 LICENCE FORM LE-3 
l�f.rqi:r, 2008 q;j aqw!\ 4 i\;" 1WJ Im� 3(<1>) it (ill �I) 

(See article J(a) 10 (d) of Part I of Schedule JV of Explosives Rules. 2008) 
(71) �mfm!l!Ww:mtRqlf 1.2.3,4.s mqlf 1 i\,"fclmccl;mf.l;.tt�"i'iqlf 6 i\,"�mmfm! � 

Licence to possess : (c) for usc,cxplosives of class 1, 2,3,4,5,6 or 7 in a magazine 

3��- (Licence No.): E/SE/KU22/331(El21778) 
�-q/m� (Annual Fee Rs): 2400/-

I. Licence is hereby granted to '!._Y -�y· 

Shri RAJESH KUMAR JHA (3rfu1rrifl / Occupier : Shri RAJESH KUMAR JHA), CEO, M/s.Adani Yizhinjam Port Pvt. Lid. Fioor I � $

1
.p�cc for 1 

. . (- 1ccnscc o 
No.2, Vipnnchika Tower,Thycaud, Tow11/Village - Kollukal, D1s1ri c 1 -THLRUYANANTHAPURAM, S1a1e-Kerala, Pmcode - 695003 

1 , . i:f;' n•lurc 

cm��q;J;;irnt%, 
._ • .-, .. , .. • 1.--'1" . .,2. �mt\q;j � I S1a1us ofliccnsee: Compa11y '··· . __....�. ; : � ,i 

;, -- ._1.: ,/. • •I 
3. ��m;j'fmfm!�!t possess for use of Nitrate Mixture, Electric Delny Detonn.tors, '.('Ion Electric (None]) 

Licence is valid only for 1he following purpose. detonators, -m'3"Q1Wlmfm( , • --::: 
4. ��m��- wma1'R:m,ni1,-fc!q�%1 "'- -��:�=---

Licence is valid for the following kinds and quan1i1y of explosives: -- (q,) (a) 
w �"7R:fimur qlf3ITT:>MT] 

Sr. No. Name and Description Class & Division Sub-division 
I. Nilmle Mixture 2 ,0 0 
2. Electric Delay Detonators 6 ,J 0
3. Non Electric (None!) delonalors 6 ,3 U 

� f.l;.tt 1!W �l!ffi"i'i�u!Rffl fclmccl; � -qr,ff [� 3� 3fR (11) ii,-3itlr-l �!tail,-� 

Quantity at any one time 
500 Kg. 

IOO00Nos. 
10000 Nos. 

5 times 
(b) Quanlily of explosives lo be purchased in a calendar month(applicable for licence under article 3(b) and (c)J : • as above. 

5. �� � � �tlfu:R��mc!l!t . �W. (Drawing No.) E/SE/KL/22/33l (E l 21778) 
The licensed premises shall confonn to the following drawing(s): . • � (Dated) 13/09/2022 

6. � tffu:R � t«f tR �%I The licensed premises are si1ua1cd at following address: 
Survey No.117/IS-1-2,117/13,117/14., '!lfll(Town/Villagel..:d{Jlltuknl,

(
NexvatJinkar� 

1. �lc:t'tt 'llFfT Pohtc StahonJ: T uruvammthnpurnm 
� (District) THIRUVANANTHAPURAM Tiul'.I (State) I<ernla 
� (Phone) 7752011111 { l@(E-Mail) rajesh.jha@ndani.com 

� (Pineode) 
�(Fax) 

695521 

7. � tffu:Rii ��mt!� %1 
The licensed premises consist of following facilities. 

: Two B type magazines fabricated by Mis.Industrial Explosives Pvt.Ltd. Nogpur 

s. � "Wlll-w:mtR�� �. 1ss4 am:� 3itlr-l� fclmccl, f.rqi:r_ 2004 i\;"-roim. 1Ua13fR" 3ffclftR!'!ZloT am:� ��t-
3fl!frmst; � � ;;irn\ % I 
The licence is granted subject to U1e provision of Explosives Act 1884 as amended from lime to time and the Explosives Rules, 2008 framed there under and the condi1ions, 
ndditional conditions nnd the following Anncxures. 

l. �Wllti. 5 "i'it1t/fq;lm!� (<'1/R, mwifultioil!\ 3fR ,3f.<I fimuT �msl;) I 
Drawings (showing site, constructional and other details) as stated in serial No. 5 above. 

2. ����-����� am:��, 
Conditions and Additional Conditions of this licence signed by the licensing authority. 

3. �ma,q DE-2 I Disrance Form DE-2. 
9. trt:"�cITTR931 lITTf2026 ol!i��I This licence shall remain valid till 31st day of March 2026. 

tft:" �. artelf.li:m m � 3fl!fr � f-l<lm llT 3� V m '1-jJTf 4 mm'/rf.lm-"itc-Vll i\;" 3itlr-l clt/T � � � �'!llcif q;i 3iRl"a»lur$B m �
���m m�'311oiu ii� fcicRuT q, � � llTQ ;;if.) m � m � � u!l tlWcft t � qt:"'ffil]_ m, 
This licence is liable to be suspended or revoked for any violation of the Act or Rules fr•mcd there under or the conditions of this licence as set forth under Set Vlll, 
wherever applicable, referred to in Part 4 ofSehedulc V or if the licensed premises are not found confonning to U1c description shown in the plans and Annexure allached 
hereto. 

clrtra I The Date - 13/09/2021 

Amendments : 
• Amendment in Drawings/Facilities/Premises dated: 13/09/2022 

�$�ii,- fc!q � 
Space for Endorsement of Renewal 

��cfRRg wnfia�clRR9 
Dale of Renewal Date of Expiry 

i311"��� I Dy. Chief Controller of Explosives 
Ernakulnm 

��m�e.Ram:<Cll<I 
Signature of licensing au1hori1y and stamp 

�: �<ITTTfffi!trf�.rnRllT��fctRI W 31UA1i�zjfff 3f!mUm1TTI 
.s..tntutn.ry�g: Mish:mdling 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/SEIKl./22/331 
Locallon:Ernakulam (E121776J 
Date:2022.09.13 05:46:37 +05:30 
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GkYw..JsctVJII) 

�-il' <flf 1,2,3,4,5,6, 3ITT" 7 W � <ITT fctlll "QT m � TilR W � m--q �.f. 3 I� 3 �.) (il)I -il' '!J<sf � f.ritrij;-"QT � 
�� "liGA" fcmru1f.hrr� � �- E/SEIKL/22/33 l(E 121778) <tft 'lf rl Pti;i!affll <1 � I 

The following ntc the conditions of licence number E/SE/KU22/331(E121778) to possess for snic or use, explosives of Clnss 1,2,3, 4, 5, 6 and 7 in• magazine In 
Form LE-3 (articles J(b) to (c)) granted by Chief controller of Explosives or Controller of Explosives. 

l ."ll�if�ilt.mtr�cil'tm;rr�"Qln:fmi:lu.f.)JITT!q,�milt I 
The quantity of explosives on Ute premises at any one time shall not exceed the licensable •��It 

2.�<1,�w���<m!lw!u!R�mJiR3�Wi"3tlJolq'f! �i:rr�oAro;«11'11"WITI 
The 1m1g:izine used for storage of explosives shall maint.iin safely distance specified in Schedule Ill ,rnd anncxure to the licence. 

3. wJu1R qi"[ m '3"J �1ft � w. un � �if� t. -ra � w � '3fR �-ra �.) mi1Z ,3f1W'f "QT Jim "QT� w-ra � w �
� f<l;i:rr uITqllT; 3RII./T "'flff I 
The magazine shall be used only for keeping all explosives specified in this licence nnd of rcccplaclcs for, or tools or implements for work conncclcd with the 
keeping or such explosives. 

4. � <lil�ilil'ii>llf '3fR �<lil'ffRR iltll qq,cffiqi"[q;,-Q wJu!Rif �f<l;i:rruITqllT I 
The opening of packages and the weighing and packing of explosives shall nol be carried on in lhc magazine. 

5. c:l "QT c:l.) � cfllf.r W �<lil. � wJu!R 'i'f-ra � cfft � ti ufT � t wJu!R if oifi-ra � u!af -Ri'f .)v.ircf; <lil, �-qmtf 111 � iliT 
� l!l'.l!ifl'ff fa'lflu!qj cfllTiiR m � oft<! w l!l'.l!ifl'ff '<tlR �. � 1!� 'P1" �����.)�Ti <l'TA '1lRfl JillT 111 � q@J 
���croRW�'itlP:r��:�-
(<I) 2 ('IlWITf"111), <flf 3 fllW� wfafml �. q-.f 6 'll!llf'll'llT'TW 3@lffl JiRqffi�t:fT� -lfRcltf 6 'll'1IT'T 2 w ,3@ml JiA<I@� 
��. ���'ffit:T"QT��t lf<l,�Wm?ff.AT�l!l'.l!ifl'fffa�"QT�W"ffiuIT�l I 
� q-.f 6 WWI 3 W 3@lffl 3fRil'ffi �� ,3RflT"ffi urrqit I 
(ii) q,f I W 3@lffl JiRqffi �<lil JiWT «1!TuITqllT I 
Two or more descriplion or explosives which may be pcnnillcd 10 be kept in 1he magazine shall be kept only if they are separated from each other by on 
intc1vcning partition of such substilncc or ch:m1ctcr, or by such intervening space, as will effectually prevent explosion or fire in the one communicnting: with the 
olher, Provided that-
(d) 1hc various explosives of Class 2 (nitrate-mixture), Class 3 (nitro-compound), safely fuses belonging to Class 6 Division land detonating fuses belonging lo 
Class 6 Division 2 as do nol contain any exposed iron or steel, may be kept willt each other wi1hout any inlcrvcning partition or space ; 
(c) Detonators belonging lo Class 6 Division 3 shall be kept separately. 
(f) Gun powder belonging lo Class I shall be kf<j�s�ru�ralcly. 

6, q,f 3 flT@ lj\fl'rc!;) $ � <lil, � � �.) 1f<I, q!f ofla � W "llfficl � � � qft � � W wJu!R if� "{<ill 
uITq11T I 
Explosives or Class 3 (nitre compound) shall nol be kepi in lhc magazine oficr the cxpirnlion of one year from 11te dale of their manufacture except with the 
special sanction of licensing authority. 

7. q,f 3 f!T@-tj)fl'rc!;) $ � <lil, � W-'mful qft clRm.) � q!f .ttil � W "llfficl � � clifi «111 uITq11T u!ol' � � � f.ltj;fcl,-q � 
����t1m1 

(i) ijjaf ���ti TJ{m en v.ircf; f.rtleflJI tR� � f.ltj;fcl,.) � fafiilcl Wll1lf(f;j" � cff<fam ��ti TJ{�w ,3@ml JiR'1lRfl
,3fcfRfzy.fuiqlt �'ITT° ,lfl<�� W �!/Ttt 3f1R "llffi"ffiTll -lfRlfirT<il't� tR�c!R71T I 

(ii) u!ol'��lfl"fq,1{!'4<il qi"[ :rw�Wq;wl["Q'f �111� rcfiJl<RR'!TTsi<! �tftmwf.rclm�W� 'llclic�WqiRUJ 
wTu!R � � � � W � �W ijj@T t 'ill �!/Ttt 3f!R � � tR � � W f.ltR"R W � � f¾im iliT 31'Jl1R'R' qR'lJI ui\ � 
f.rtj;rci, '!TT� f.rtj;rci, iifRt 1l>-t I 
Explosives or Class 3 (nitre compound) shall 1101 be kept in lite magazine afler the expiration of one year from lhc dole or their manufacture except with the 
special sanction of lhe Controller of Explosives. 
(i) When such sanction has been given, a wrillcn cenificate showing lite period covered by the sanction shall be obtained from the Controller of Explosives at 
each inspection, and shall be kepi by the licensee and produced on demand. 
(ii) When nn explosive owing to ils being no longer of slondnrd purity or owing to signs of liquefaction or of exuded nitro-glycerin or liquid nitro-glycerin or 
liquid nilrocompound is no longer fit for storage in the magazine or store house the licensee shall comply, at his awn expense, wiU1 such directions as to ils 
disposal as the Chief Con1rollcr or Conlrollcr of Explosives may issue. 

8. � W 'lltai\ '4JTT '!TT� wft �. � ,3fR � fil;fb'r cfil � WffR � f<l;i:rr uITq11T 111 � � WffR 3@fm 111 ,3fqnfm f<l;i:rr uJ11!"TT � 
�q;r�'ffitm��m'!/�-m;Tufl� I '4lntt')j!Tf'f!wft�. � Jfi<fil;fb'r<l"l/mltll'fitc<J°ljclGl!ifW!f"ffi�'it1-II��. 
ui\;;J"<'f.)�<"tl"if'll'4Jfaa"ITT�i. �oilo@.rurci;mci!lr-!l.mfi��'ql:i�;;J"<'f�:r�: ��'ci\ttlf�W��w� 
t!Jq!/r-ll.)��llrcfilil�')j!Tf�M '4<f'!°il-.n��"ITTTJTfumi'fcltf 6 ('Ticll'ilR"GJ W'll!llfW�t1���«111Tflflt 1 
The interior of lhc magazine and the benches, shelves and fillings !herein shall be so conslructcd or so lined or covered as 10 prevent the exposure of any iron or 
steel contact with lhe explosives. Such interior, benches, shelves nnd fillings shall so for as is reasonably practicnble, be kept free from grit and shall otherwise be 
clean; and in the case of any explosives liable lo be dangerously affeclcd by waler, due precautions shall be 1akcn to exclude waler there from; 
Provided that so much of lhis condi1ion as rcloles to precnulions against the exposure of nny iron or steel shall not be obligatory in a building in which no 
explosive other than explosive or the I st Division 6th (Ammunilion) Class is kepi. 

9. -qj?;�<JR'lq,cfil tRJeflJI � f.rtj;rci,cfi«llim �!lltt � i:rtteflJlw � -�qiT�qRllT '!!l?;tRJeflJI JiWll��mmi m 
'3o'fl �� �!lltt<GRTll�v.ircf;-q"tleflJIW�tlofacptl'ijf@jwfliifii a<f," �i:rtteflJI � �'q@q,cpl.mf�mfttit�'P1"mll 

�M1f<!>i:rtteflJIW���� lf<l,��<fRRM'q@q,W�lf(!�i:rtteiuilw�'ll'l{llfm: 
� � 3iR � '!ft m 111 JITTlci, � 'q@q, 1f<I> � wJu!R.) m!IZ t m � t1ifi <ITTf1vT w i:rtteflJI w � � � M � .)- JITTlci, � milt ;;i\ M 
1f<I> � <JR'lq, W tRleflJI w � Q< � if-cfftlJ{! I 
1r1he lighting eonduclor is tested by lhe Conlroller of Explosives, the licensee shall pay the foes prescribed for tcsl. In lite even of the test proving unsatisfactory, 
1he same fees shall be payable by the licensee for each subsequent lesl until the ligllling conduclor is passed by lhc tcsling officer as satisfaclory: 
Provided that lhe fees payable for a single lesl shall be charged for all lesls mode on a conductor during any one day 

Provided further that where two or more lighting conductors are attached to one and the same magazine, the fee for the testing of all such conductors shall not 
exceed the fee prescribed in lhis condition for Jesting a single lighling conduc1or. 

10. �c1m�<ftcr�q@. �uJ_cll'ww:n,r<GRTc1m��1113Rltf[ 3f'lfclT�fcl;-:tft-mtR1��-.n-.ra�\1Qciqf<l;i:rruITq111 
�q;cii!l-qfu:Rif Jifi:t, � 3fl.flTT�<lil{<Run'!mtmtf, � �'ITT m;wt m JillTWT wmff 'ITT, ��ll@W'qi'RU[�m<RJ, � "QT 
��M cpf,tlf offililil�llfufcl �t fuRrn JiTTT <l'TAm ��ilil'3<1<1 �m: 
�� llrcf ilil � '4JTT, urr mt 111 � w ,3/tlquR <liT cl11l. mm t � � 1fiR w mjq 1l -.ntll' 'P< �m fuimT � ���«1!TT("QT i 1 
Due provisions shall be made, by the use of suitable working clolhes without pocke1s, suilable shoes and by searching or olherwise or by such means, for 
preventing the introduction into danger area or the faclory premises of fie, Lucifer matches or any substance or article likely to cause explosion or fire, but this
condition shall not prevent the inlroduclion of an artificinl light of such construction, position or character as not lo cause any danger of fire or explosion: 
Provided that so much of this condilion as applies lo lhc exclusion of iron or slccl, shall not be obligalory in a building in which no explosive other lhan an 
cxplo�ve of lite Isl Div\_Sion �fthc 611! (Anununili

_?
n) C}a�s � k_!!pl� •. 
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11. �� � J!R.°t-J Jffi" J!R.t--4 tfT JfRt-5, iJl"m � m, lf .i'l-lt � <li1 Jfl� Jffi" tl& Tht11T Jffi" � t-ll:m,_ 2008_$ �llt-nlllllipn 
M 'll\ JITT!mWWTef�czyJit<IJq;-f.\if:t1WJif:tu!RtRRl<li"� JfR: ��ffl I <Cfcf>�fcmomq;mfit1lll'�m-ifi I 
The licensee shall keep records and accounls or all explosives in Forms RE-3 and RE-4 or RE-5, as lhc case may be, and exhibil lhc slock books and records lo 
nny or 1he officers aulhorised under the Explosives Rules, 2008 whenever such officer mny call upon him lo do so. The slock books in lhe prescribed proforma 
shall be I'age numbered. 

12. i:fumlf c!iW�m� �mR!m w � � "l'lft'if:tumMt JiR: �URI q.11 M W<lil �fflul)�f.'ffem � 
mR)m �qi'{ I 
No changes or altcralions shall be carried oul lo lhe premises wilhoul prior approval or lhe licensing aulhority and lhe licensee shall comply wilh any condilion 
Iha! may be specified by lhe licensing aulhority in this behalf 

13. � .i'll\ <lllllf tR a@! mmo cf>'t�if ffi-ral ;;mMI (tfT J@l �it ffi-ral ;;mMI l 1 �M� M �w 'IJUsRUI wfaq 
Wf'G!R �ml;flcfttm �URl�<l@cf>'t� �mRimc!il\lta'�, 
Mngazine shall al nil limes be kepi in slate of good repair (or main1aincd in good condition). The licensee shall report lo licensing aulhorily forlhwilh, ir the 
magazine becomes unfit for storage of any explosives for any reason whatsoever. 
�,m�UR1�f.tqmwf.!l!ll24w'3"Q'-f.!l!llJ$Jf:It!R�fcl'cRUft�ffl, 
The licensee of the magazine shall submit quarterly relum as per sub-rules (3) nnd (4) or rule 24 or lhese rules. 

14. �w��,mq;)t�mmtm�� ��q;) a�� Jl'R:�wtaqgta-cftumMt, 
Any encroachment or the safety dislance shall be immediately comm1111ica1ed lo lhe licensing au1horily for necessary advice and ac1ion. 

15_ �q;)t�fcr-!!§'Jff JjtfqJ �ufTl.l'lii!@ltm�� ��c!il. �mt<1mwtaq, \lta'cftumMt, 
The licensing authority shall be immedinlely informed for advice if any explosive is found delerioraled or unserviceable. 

16. � w � $ � � V<PRcfllTIZ � fcl;' <1»1 � <1»1 '(!cl, c£lfc@ � � T(1( .i'll\ � cf>'t � cf>'t iiITTl m JiR: � � cf>'t faf.mfuT
�<!iT'Q'<R$��$r�� Jffufl� 
The explosive packages shall be stocked in such a way so as 10 allow movemcnl of nl least one person to check lhc condition of all packages slorcd and lo rend 
the manufnclure particulars ofcnch package. 
<l1ml q@qifcf>'t � $�maml' "ll?llli'llcl -::q,:,ai:tllllJT Jl'R:M il! ?;l!1l it 10 J?m� JITTli!, "l'lft'm I 
The resislance of U1e lighlning conduclor lo eanh shall be as low as possible and in no case be more lhan IO ohms. 

17. Wf'G!RWi!Rf JITT: 15 �cf>'t�W JJ'a'1fu q;)t �'ill.rtfl� tfT �mmft�-�cft umMl I 
A distance of 15 melcrs surrounding lhe magazine or slore house shall be kepi clear of dried grass or bush or flammable materials. 

18. � W ��if:\, ufof '3<l � W 'll\cR fam ufT � �. cftil; � ulT'R $ faq 'CRterr if:\ u!1l(lfi I 
Every 

41
a
1
��

gc of explosive at the time of bringing inside the magazine shall be examined for ils sound condilion. 
19. M t �if M '(!cl,<fl1"!l if <IR�� JITTli!,c!il"l'lft'�m iilTqllT I 

Not more than 4 persons shall be allowed inside lhe magozine or store house ot any one time. 
20. �wmat �c!il� ��� m uITqllT JiR: "JEW< miilTqllT 1 

Empty packages of the explosives shall be removed at lhe earliest and destroyed. I 
21. �URI 3rR:�c!il '11fuRw 'll\cR J!Jq@lj,@W.\'RR cf>'tufRqffi\mli,qJJif � JfqT@'�- 1 

The lieensee and the employee shall be conversant wilh procedure lo be laken during lhc emergency wilhin the premises. 
22. f.rtll\fllTm "'fli'!T Jffllmq;).ilft � <fll"llT tR J!:!ml'l1fuRit amu� ��m uITqllT Jl'Riw� mwtaq fcl;' J!fllf.rim Jl'R:� f.tqtjY 

wutr.im Jitiw�fMffQ)c!il�, �MuIT�t. J�<fiT��m11GRcf>'tumM! 
Free access to the licensed premises shall be given al all reasonable limes lo any inspecting or sampling officer and every facility shall be afforded 10 lhe ollicer 
for ascenaining that lhe provisions of the Acl and lhese mies nod the safely conditions arc duly observed. 

23. � � mfilifi1tt m � � �iJR<iic!il � � m�. �m �if�� mmo m tlfullfl'm 1lftmR mm
� q;) "t'll1! m q;) fc@n �it� <ITTm w ul) l1fuR $ ah:< m 'illlR' m � cf>'t w� w fffi! Jffcll!"llij, t �1/Rq; � c!i1
�fflJITT"� Jfclfa%-'ll\cR�fimt��c!il� I 
If Ille licensing aUlhority or a Conlroller of Explosives informs in wriling, lhc holder of the licence lo cxccule any repairs or lo make any addilions or allcra1ions 
to Ille licensed premises or machinery, tools or apparatus or carry out recommendations, which are in lhe opinion of such authorily may pose unacceptable risk 
and so necessary for lhe safety of eill,er on-site or off-sile of the premises or persons, lhe holder of lhe license shall exeeule lhe recommendations and report 
compliance within the period seecilied by such aulhority. 

24. �-tmii!R it niA J7R � $ fal! ��'wit it� Jf:!ml � "Ill ci,q;ft � � �, � m werr llctta 

The licensee shall purchase aulhorised °'plosivcs/ fireworks or safety fuse as menlioned in the !isl aulhorised explosives from a licensed faclory or company for 
possession and sale from the magazine. 

25. f.P.l � JITTli!, ulf.l' ��<!>B qffi '-'llffilll<llfti<i'i qcm1' cf>'t � JfR:-ra:t $ � -
(if;) ul)ti,cqcf>'t��w�cf>'t�ti.t 12s �.-o1t.�1i m 145 � . .ft.(.!t)itt.w. u�fmnni\; 
� �ITT� "Qcra) c!i1 TTo-f cf>R q@� tlcffilT$ taq�� ms "ffiIT. 1 o('f-l) � . .it. (.ll) itt.w:iiri;�fimwt;
The possession and sale of fire-crackers generaling noise level exceeding; 
a) 125 dB(AI) or 145 dB(C)pk al 4 meters dislance from lhe poinl of bursting shall be prohibited; 
b) For individual fire-cracker eonstiluling the series (joined fire-crackers), lhe above mcn1ioncd limit be reduced by 5 loglO (N) dB, where N = number of 
crackers joined logcther, 

26. J!llT tfT � � � tfT � tlcffilT cf>'t cf>l1l tfT <lffi, ¥<f tlra $ qfmi ?IA JfR: � � JfR: Jf:Jm!R mR)m $ � � c!i1
fimtcf>'t;;mMt I 
Accidents by fire or explosion and losses, shortage or thcfi of explosives shall be immediately reported 10 lhe nearest police slation and 1he licensing aulhority 
and local office of the licensing authority. 

�ll@/ Addlrional Condillons: 

�'3"Q'��f.'r<m,
For Dy. Chief Controller of Explosives 

� I Emakulam 
Note :• This is system generated document does not require physical signature. Applicant may take printout for 

their records. 

� Olgllally signed by Or. P K. RANA 
Reason: Licence No. : E/SE/KL/l2/331 
Loeallon:Ernakulam [E12177B] 
Oato:2022.09.13 05:48:51 •05:30 
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Form DE-2 
(Sec 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/KLJ22/331(E121778) in form LE-3 granted to Sbri RAJESH KUMAR JHA, CEO, M/s.Adoni Vizbinjam Port Pvt. Ltd. 
Floor No.2, Viponcbika Tower,Tbycaud, Kerala-695521 

Type of Structurc(s) Safety distances 
meters 

Inside Safety Distanccs(ISD) 

I Room or Workshop used in Connection with the Magazine 
2 Any other Explosives Magazine or store House or Factory of the Applicant 
3 Magazine Office 

Middle Safety Distances(MSD) 

4 Magazine Keeper's or Chowkidar's Dwelling house 
5 Railway including Minerals and Private Railways 
6 Canal (in active use) or other navigable water 
7 Dock or Pier or Jetty 

M 

19 

UM 

29 

8 Public Highway or Public Road 48 

9 Private Road which is PRINCIPAL means of access to a Temple, Mosque, Church, 
Gurudwara or other places of worships, Hospital, College, School or Factory 

l O River Embankment or Sea Embankment or Public Well
11 Reservoir or Bounded tank/rope way
12 Windmillor or Solar panel for Power Generation

Outside Safety Distanccs(OSD) 

13 Dwelling House 
14 Govt. and Public Building 
15 Temple, Mosque, Church or Gurudwara or other Places of Worships 
16 Shops, Market place, Public recreation and Sports Ground, College, School, Hospital, 

Theater, Cinema or other Building where the public are accustomed to assemble 
17 Factory 
18 Buildings or Works used for the Storage in Bulk of Petroleum, Sprit, gas, or other 

inflammable or hazardous substances 
19 Building or Works used for Storage and Manufacture of Explosives or of articles 

which contain Explosives 
20 Aerodrome 
21 Furnace, Kiln or Chimney 
22 Quarry or mine pit head 
23 Power House or Electric Substation 
24 Wireless Station 
25 Warehouse or other Storage Building 
26 Any other Protected works 

Overhead Electric lines 

27 Electric Power over head Transmission Lines above 440V 
28 Electric Power over head Transmission Lines upto 440V 

The Date: 13/09/2021 

95 

90 
15 

For Dy. Chief Controller of Explosives 

Emakulam 

Amendments : 

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

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. : EJSE/KU22/331 
Locatlon:Ernakulam [E121778] 
Date2022.09.13 05:49:06 �os:Jo 
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Annexure 12: 

Explosive Van License for Van 1 and 
Van 2 
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Annexure 13: 

Panchayath License 
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Annexure 14: 

AVPPL Letter – Submission of EC Copy 
to Nagaroor Panchayath 
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Annexure 15: 

Ambient Noise Monitoring Report 

3188



TEST REPORT 

ULR No: TC1219123000002261F 

LRI No.: SEAAL23100427A 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 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° 43’48.11’’ 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 

TIME RESULTS dB(A) TIME 
RESULTS 

dB(A) 
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 
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TEST REPORT 

ULR No: TC1219123000002261F 

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

TEST RESULTS– CHEMICAL DISCIPLINE 

Sl. 

No. 
PARAMETERS UNIT 

RESUL

T 

Limit as per Noise Pollution 

(Regulation and Control) 
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*** 
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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

Monitoring Location 
Near Operators Rest Room   North 
Side 
(250 m away from Project Site) 

Monitored by 
Lab Authorized 
Sampler 

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 

TIME RESULTS dB(A) TIME 
RESULTS 

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 
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TEST REPORT 

ULR No: TC1219123000002262F 

LRI No.: SEAAL23100428A Date: 10-10-2023 Page 2 of 2 

TEST RESULTS– CHEMICAL DISCIPLINE 

Sl. 
No. 

PARAMETERS UNIT 
RESUL

T 

Limit as per Noise Pollution 
(Regulation and Control) 

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*** 
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TEST REPORT 

ULR No: TC1219123000002263F 

LRI No.: SEAAL23100429A 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 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 

TIME RESULTS dB(A) TIME 
RESULTS 

dB(A) 
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 
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TEST REPORT 

ULR No: TC1219123000002263F 

LRI No.: SEAAL23100429A Date: 10-10-2023 Page 2 of 2 

TEST RESULTS– CHEMICAL DISCIPLINE 

Sl. 

No. 
PARAMETERS UNIT 

RESUL

T 

Limit as per Noise Pollution 

(Regulation 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*** 
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TEST REPORT 

ULR No: TC1219123000002264F 

LRI No.: SEAAL23100430A 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 EN23091104 

Sample Name Ambient Noise 
Monitoring Commenced 
on 

28-09-2023

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 

TIME RESULTS dB(A) TIME 
RESULTS 

dB(A) 
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 
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TEST REPORT 

ULR No: TC1219123000002264F 

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

TEST RESULTS– CHEMICAL DISCIPLINE 

Sl. 
No. 

PARAMETERS UNIT 
RESUL

T 

Limit as per Noise Pollution 
(Regulation and Control) 

Rules, 2000 ((Safe zone Area) 

1 Ambient Sound Level (Leq) Day Time (06:00 to 22:00) dB(A) 54.5 50 dB (A) 

2 Ambient Sound Level (Leq) Night Time (22:00 to 06:00) dB(A) 41.8 45 dB (A) 

Remarks: 
***End of Report*** 
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TEST REPORT 

ULR No: TC1219123000002265F 

LRI No.: SEAAL23100431A 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 EN23091105 

Sample Name Ambient Noise Monitoring Commenced on 28-09-2023

Test Method IS 9989:1981 Monitoring Completed on 29-09-2023

Monitoring Location 
Viswanadhapuram Shiva Temple   
East Side 
(650 m away from Project Site) 

Monitored by Lab Authorized Sampler 

Latitude 8° 44’9.02’’ 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 
RESULTS 

dB(A) 
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 
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TEST REPORT 

ULR No: TC1219123000002265F 

LRI No.: SEAAL23100431A Date: 10-10-2023 Page 2 of 2 

TEST RESULTS– CHEMICAL DISCIPLINE 

Sl. 
No. 

PARAMETERS UNIT 
RESUL

T 

Limit as per Noise Pollution 
(Regulation and Control) 

Rules, 2000 ((Safe zone Area) 

1 Ambient Sound Level (Leq) Day Time (06:00 to 22:00) dB(A) 51.9 50 dB (A) 

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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Annexure 16: 

Notice of Appointment of Statutory 
Persons 
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Annexure 17: 

Ground Water and Surface Water 
Quality Report 
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TEST REPORT 

ULR No: TC1219123000002269F 

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

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 Water Sample Code WT23090739 

Sample Name Surface Water Sample Received on 29-09-2023

Sample Description by 
Customer 

Pond 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

Information Provided by 
Customer 

--- Sampled by Lab Authorized Sampler 

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° 43’49.31’’ 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 
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TEST REPORT 

ULR No: TC1219123000002269F 

LRI No.: SEAAL23100435A Date: 10-10-2023 Page 2 of 3 

TEST RESULTS – CHEMICAL DISCIPLINE 

Sl. 
No. 

TEST PARAMETER TEST METHOD UNITS RESULT 
Requirement as per 

Acceptable Limit of 
IS 10500:2012 

1 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 µS/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 CaCO3 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 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 23rdEdition 4500-F- B D: 

2017 
mg/L <0.10 1.00 (Max) 

15 Nitrate as NO3 
APHA 23rdEdition 4500-NO3 B 
2017 

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 
Biochemical Oxygen 
Demand (3 days at 27 °C) 

IS 3025 (Part 44): 1993 mg/L <2.00 --- 
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TEST REPORT 

ULR No: TC1219123000002269F 

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

TEST RESULTS – BIOLOGICAL DISCIPLINE 

Sl.No. PARAMETERS TEST METHOD UNIT RESULT 
Requirement as per 
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*** 
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TEST REPORT 

ULR No: TC1219123000002269F 

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

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 Water Sample Code WT23090739 

Sample Name Surface Water Sample Received on 29-09-2023

Sample Description by 
Customer 

Pond 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

Information Provided by 
Customer 

--- Sampled by Lab Authorized Sampler 

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° 43’49.31’’ 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 
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TEST REPORT 

ULR No: TC1219123000002269F 

LRI No.: SEAAL23100435A Date: 10-10-2023 Page 2 of 3 

TEST RESULTS – CHEMICAL DISCIPLINE 

Sl. 
No. 

TEST PARAMETER TEST METHOD UNITS RESULT 
Requirement as per 
Acceptable Limit of 

IS 10500:2012 

1 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 µS/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 CaCO3 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 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 23rdEdition 4500-F- B D: 

2017 
mg/L <0.10 1.00 (Max) 

15 Nitrate as NO3 
APHA 23rdEdition 4500-NO3 B 
2017 

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 
Biochemical Oxygen 
Demand (3 days at 27 °C) 

IS 3025 (Part 44): 1993 mg/L <2.00 --- 
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TEST REPORT 

ULR No: TC1219123000002269F 

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

TEST RESULTS – BIOLOGICAL DISCIPLINE 

Sl.No. PARAMETERS TEST METHOD UNIT RESULT 
Requirement as per 
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*** 
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TEST REPORT 

ULR No: TC1219123000002271F 

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

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 Water Sample Code WT23090741 

Sample Name Ground Water Sample Received on 29-09-2023

Sample Description by 
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

Information Provided by 
Customer 

--- Sampled by Lab Authorized Sampler 

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 
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TEST REPORT 

ULR No: TC1219123000002271F 

LRI No.: SEAAL23100437A Date: 10-10-2023 Page 2 of 3 

TEST RESULTS – CHEMICAL DISCIPLINE 

Sl. 
No. 

TEST PARAMETER TEST METHOD UNITS RESULT 
Requirement as per 

Acceptable Limit of 
IS 10500:2012 

1 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 µS/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 CaCO3 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 Cl 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 
APHA 23rdEdition 4500-F- B D: 

2017 
mg/L <0.10 1.00 (Max) 

15 Nitrate as NO3 
APHA 23rdEdition 4500-NO3 B 
2017 

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 
Biochemical Oxygen 
Demand (3 days at 27 °C) 

IS 3025 (Part 44): 1993 mg/L <2.00 --- 
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TEST REPORT 

ULR No: TC1219123000002271F 

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

TEST RESULTS – BIOLOGICAL DISCIPLINE 

Sl.No. PARAMETERS TEST METHOD UNIT RESULT 
Requirement as per 
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*** 
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TEST REPORT 

ULR No: TC1219123000002272F 

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

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 Water Sample Code WT23090742 

Sample Name Ground Water Sample Received on 29-09-2023

Sample Description by 
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

Information Provided by 
Customer 

--- Sampled by Lab Authorized Sampler 

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 
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TEST REPORT 

ULR No: TC1219123000002272F 

LRI No.: SEAAL23100438A Date: 10-10-2023 Page 2 of 3 

TEST RESULTS – CHEMICAL DISCIPLINE 

Sl. 
No. 

TEST PARAMETER TEST METHOD UNITS RESULT 
Requirement as per 

Acceptable Limit of 
IS 10500:2012 

1 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 µS/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 CaCO3 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 Cl 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 
APHA 23rdEdition 4500-F- B D: 

2017 
mg/L <0.10 1.00 (Max) 

15 Nitrate as NO3 
APHA 23rdEdition 4500-NO3 B 
2017 

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 
Biochemical Oxygen 
Demand (3 days at 27 °C) 

IS 3025 (Part 44): 1993 mg/L <2.00 --- 
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TEST REPORT 

ULR No: TC1219123000002272F 

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

TEST RESULTS – BIOLOGICAL DISCIPLINE 

Sl.No. PARAMETERS TEST METHOD UNIT RESULT 
Requirement as per 
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*** 

3241



TEST REPORT 

ULR No: TC1219123000002274F 

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

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 Water Sample Code WT23090744 

Sample Name Ground Water Sample Received on 29-09-2023

Sample Description by 
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

Information Provided by 
Customer 

--- Sampled by Lab Authorized Sampler 

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° 50’21.84’’ E 

SAMPLING SITE DETAILS 

Survey No. 555/2, Block No.37 

Village Nagaroor Taluk Chirayinkeezhu 

District Thiruvananthapuram State Kerala 
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TEST REPORT 

ULR No: TC1219123000002274F 

LRI No.: SEAAL23100440A Date: 10-10-2023 Page 2 of 3 

TEST RESULTS – CHEMICAL DISCIPLINE 

Sl. 
No. 

TEST PARAMETER TEST METHOD UNITS RESULT 
Requirement as per 
Acceptable Limit of 

IS 10500:2012 

1 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 µS/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 CaCO3 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 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 23rdEdition 4500-F- B D: 

2017 
mg/L <0.10 1.00 (Max) 

15 Nitrate as NO3 
APHA 23rdEdition 4500-NO3 B 
2017 

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 
Biochemical Oxygen 
Demand (3 days at 27 °C) 

IS 3025 (Part 44): 1993 mg/L <2.00 --- 
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TEST REPORT 

ULR No: TC1219123000002274F 

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

TEST RESULTS – BIOLOGICAL DISCIPLINE 

Sl.No. PARAMETERS TEST METHOD UNIT RESULT 
Requirement as per 
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*** 
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TEST REPORT 

ULR No: TC1219123000002273F 

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

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 Water Sample Code WT23090743 

Sample Name Ground Water Sample Received on 29-09-2023

Sample Description by 
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

Information Provided by 
Customer 

--- Sampled by Lab Authorized Sampler 

DETAILS OF SAMPLING 

Sample Source 
Vanchiyoor UP School -   West 
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 
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TEST REPORT 

ULR No: TC1219123000002273F 

LRI No.: SEAAL23100439A Date: 10-10-2023 Page 2 of 3 

TEST RESULTS – CHEMICAL DISCIPLINE 

Sl. 
No. 

TEST PARAMETER TEST METHOD UNITS RESULT 
Requirement as per 

Acceptable Limit of 
IS 10500:2012 

1 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 µS/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 CaCO3 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 CaCO3 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 
APHA 23rdEdition 4500-F- B D: 

2017 
mg/L <0.10 1.00 (Max) 

15 Nitrate as NO3 
APHA 23rdEdition 4500-NO3 B 
2017 

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 
Biochemical Oxygen 
Demand (3 days at 27 °C) 

IS 3025 (Part 44): 1993 mg/L <2.00 --- 
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TEST REPORT 

ULR No: TC1219123000002273F 

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

TEST RESULTS – BIOLOGICAL DISCIPLINE 

Sl.No. PARAMETERS TEST METHOD UNIT RESULT 
Requirement as per 
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*** 
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TEST REPORT 

ULR No: TC1219123000002275F 

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

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 Water Sample Code WT23090745 

Sample Name Surface Water Sample Received on 29-09-2023

Sample Description by 
Customer 

Check Dam 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

Information Provided by 
Customer 

--- Sampled by Lab Authorized Sampler 

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 
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TEST REPORT 

ULR No: TC1219123000002275F 

LRI No.: SEAAL23100441A Date: 10-10-2023 Page 2 of 3 

TEST RESULTS – CHEMICAL DISCIPLINE 

Sl. 
No. 

TEST PARAMETER TEST METHOD UNITS RESULT 
Requirement as per 

Acceptable Limit of 
IS 10500:2012 

1 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 µS/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 CaCO3 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 CaCO3 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 
APHA 23rdEdition 4500-F- B D: 

2017 
mg/L <0.10 1.00 (Max) 

15 Nitrate as NO3 
APHA 23rdEdition 4500-NO3 B 
2017 

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 
Biochemical Oxygen 
Demand (3 days at 27 °C) 

IS 3025 (Part 44): 1993 mg/L <2.00 --- 
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TEST REPORT 

ULR No: TC1219123000002275F 

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

TEST RESULTS – BIOLOGICAL DISCIPLINE 

Sl.No. PARAMETERS TEST METHOD UNIT RESULT 
Requirement as per 
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*** 
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Annexure 18: 

Ambient Air Quality Monitoring Report 
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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 
NO 

PARAMETERS TEST METHOD UNIT RESULT 
NAAQ 

STANDARD 

1 Particulate matter, PM10 IS 5182 (Part 23): 2006 µg/m3 69.4 100 (Max) 

2 Particulate matter, PM2.5 IS 5182 (Part 24): 2019 µg/m3 37.8 60.0 (Max) 

3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

Note:  BDL- Below Detection Limit 

Remarks: 
***End of Report***
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TEST REPORT 

ULR No: TC1219123000002257F 

LRI No.: SEAAL23100423A 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 

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 

Sampling Location 
Near Operators Rest Room   North Side 

(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 
NO 

PARAMETERS TEST METHOD UNIT RESULT 
NAAQ 

STANDARD 

1 Particulate matter, PM10 IS 5182 (Part 23): 2006 µg/m3 64.5 100 (Max) 

2 Particulate matter, PM2.5 IS 5182 (Part 24): 2019 µg/m3 35.3 60.0 (Max) 

3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 µg/m3 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 

Laiju P N 

Laboratory Head 

    Checked by: Authorized Signatory 

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 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 

Sampling Location 
Vanchiyoor UP School    West Side 
(1 Km away from Project Site) 

Date of Sampling 28-09-2023

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

Latitude 8° 43’42.7’’ 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 NO PARAMETERS TEST METHOD UNIT RESULT 
NAAQ 

STANDARD 

1 Particulate matter, PM10 IS 5182 (Part 23): 2006 µg/m3 60.7 100 (Max) 

2 Particulate matter, PM2.5 IS 5182 (Part 24): 2019 µg/m3 26.9 60.0 (Max) 

3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

Note:  BDL- Below Detection Limit 

Remarks: 
***End of Report*** 
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TEST REPORT 

ULR No: TC1219123000002259F 

LRI No.: SEAAL23100425A 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 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 

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

Date of Sampling 28-09-2023

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 
NO 

PARAMETERS TEST METHOD UNIT RESULT 
NAAQ 

STANDARD 

1 Particulate matter, PM10 IS 5182 (Part 23): 2006 µg/m3 72.5 100 (Max) 

2 Particulate matter, PM2.5 IS 5182 (Part 24): 2019 µg/m3 37.5 60.0 (Max) 

3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

Note:  BDL- Below Detection Limit 

Remarks: ***End of Report***
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TEST REPORT 

ULR No: TC1219123000002260F 

LRI No.: SEAAL23100426A 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 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 

Sampling Location 

Viswanadhapuram Shiva Temple   

East Side 
(650 m away from  Project Site) 

Date of Sampling 28-09-2023

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 
NO 

PARAMETERS TEST METHOD UNIT RESULT 
NAAQ 

STANDARD 

1 Particulate matter, PM10 IS 5182 (Part 23): 2006 µg/m3 58.4 100 (Max) 

2 Particulate matter, PM2.5 IS 5182 (Part 24): 2019 µg/m3 27.3 60.0 (Max) 

3 Sulphur dioxide as SO2 IS 5182 (Part 2): 2001 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

4 Oxides of Nitrogen as NO2 IS 5182 (Part 6): 2006 µg/m3 BDL (LOD 4.00) 80.0 (Max) 

Note:  BDL- Below Detection Limit 

Remarks: 
***End of Report***
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Annexure 19: 

Letter and email Regarding the 
submission of First HYCR 
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Annexure 20: 

Letter and email Regarding the 
submission of Compliance to Certain 

Points 
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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 Vizhinjam Port Private Ltd. (AVPPL) 
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ANNEXURE R-18
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ANNEXURE R-19
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ANNEXURE R-20
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ANNEXURE R-21
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ANNEXURE R-22
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6. 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,

(ii) 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.

7. 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.

8 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:-

(a) the incidence or continuance in or upon any premises of-

(i) any vocal or instrumental music,

(ii) sounds caused by playing, beating, clashing, blowing or use
in any manner whatsoever of any instrument including
loudspeakers, public address systems, horn, construction

ANNEXURE R-23
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ANNEXURE R-24
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Scientific Study on Blast Induced Ground Vibration 

for Kadavila-1 Stone Quarry, Nagaroor Village, 

Chirayinkeezh Taluk, Thiruvananthapuram District, 

Kerala 

M/s. Adani Vizhinjam Port Private Limited 

Submitted 

by 

Dr. P. Balamadeswaran 

Department of Mining Engineering 

College of Engineering Guindy 

Anna University Chennai 
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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 

 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 and study the distance to which flying

fragments are produced.

 Submit the report including suggesting suitable controlled blasting

technique(s) including maximum explosive charge per delay in the Kadavila-

1 Stone Quarry that will limit the blast induced ground vibrations to

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.
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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 Stone Quarry 

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. 
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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 shown in 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 following the blasting parameters as recommended in the Table 

given herewith. 

(Dr. P. BALAMADESWARAN) 
Consultant 

Department of Mining Engineering, Anna University Chennai Page iii 
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SUMMARY OF SUGGESTED CONTROLLED BLAST DESIGN FOR 
M/S. KADAVILA-1 STONE QUARRY 

Sl. No. Parameter Value 

1. Blast hole diameter 33 mm 

2. Burden 1.2 m 

3. Spacing 1.5 m 

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 0.15 to 0.16 kg/m3 

8. Loading Density Cap-sensitive Emulsion (or) 

Slurry Cartridges 
0.26 kg/m 

9. Average explosive 

Quantity/hole 

Cap-sensitive Emulsion (or) 

Slurry Cartridges 
0.50 kg 

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 (ø=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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1.0 GENERAL 

CHAPTER 1 

INTRODUCTION 

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 by statutory 

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, the charge per delay 

and the distance of the blasting site from the structures are the most 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 1.2 to 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) 

Type of structure 

Max. Permissible PPV, mm/s 

Dominant excitation frequency, Hz 

<8 8-25 > 25

(A) Buildings / structures not belonging to the owner 

(i) Domestic houses/structures (kutchha brick 
& cement) 

5 10 15 

(ii) Industrial buildings (RCC & framed 

structures) 
10 20 25 

(iii) Objects of historical importance & 

sensitive structures 
2 5 10 

(B) Buildings belonging to the owner with limited span of life 

(i) Domestic houses/structures(kutchha brick 
& cement) 10 15 25 

(ii) Industrial buildings (RCC & framed 

structures) 
15 25 50 

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) 

Sl. 
No. 

Type of strata 

Maximum permissible PPV, mm/s 

Where no 
monitoring is done 

Where monitoring is done using 
suitable instruments 

1. Soils, weathered or 
soft rocks 

50 70 

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 M15 (σc = 15 MPa) quality
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Table 1.4 USA standard (as per Siskind, et al, 1980) 

Type of structure 
Peak particle velocity, mm/s 

Frequency (<40 Hz) Frequency (>40 Hz) 

Modern homes, dry wall interior 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 Maximum values 

Historical building and monuments and 
building of special value 

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) 

Type of structure 
Peak particle velocity at foundation, mm/s 

<10 Hz 10-50 Hz 50-100 Hz 
Offices and industrial premises 20 20-40 40-50

Domestic houses and similar 
constructions 

5 5-15 15-20

Buildings that do not come under the 
above because of their sensitivity to 
vibrations 

3 3-8 8-10

Table 1.7 Range of Common Residential Criteria and Effects suggested by 
other researchers 

Type of structure and Damage 
PPV 

mm/s 
Reference 

Plaster-on-lath construction near surface mines (long 
term, large scale, low frequencies vibrations) 

12.7 Bureau of Mines 
(RI 5807) 

Sheetrock constructed near surface mines 19.1 Bureau of Mines 
(RI 8507) 

Residences near surface mines lying within a distance of 
92 to1,524 m 

25.0 OSM regulatory 
limits 

Widely accepted limit for residents near construction and 
quarry blasting 

50.8 Bureau of Mines 
(RI 8507) 

Minor damage to average house subjected to quarry 
blasting vibrations 

137 Bureau of Mines 
(656) 

About 90% probability of minor damage from construction 
or quarry blasting. Structural damage to some houses 
depending on vibration source and character of the 
vibration 

229 --- 

For close-in construction blasting, minor damage to nearly 
all houses and structural damage to some at low 
frequencies, major damage to most houses 

501 --- 
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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) 

Type of structure 

Maximum permissible PPV, 
mm/s 

Dominant frequency, Hz 

<20 20-50 > 50

(A) Buildings / structures not belonging to the owner 

(i) Domestic houses/structures (kutchha brick & 
cement) 

10 15 25 

(ii) Industrial buildings (RCC & framed 
structures) 

20 25 35 

(iii) Objects of historical importance & sensitive 
structures 

5 7 10 

(B) Buildings belonging to the owner with limited span of life 

(i) Domestic houses/structures(kutchha brick & 
cement) 15 25 35 

(ii) Industrial buildings (RCC & framed 
structures) 

55 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 from the 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. 

where, 

........... (mm/s) ... (1) 

V = Peak particle velocity (PPV), mm/s 

SD = Scaled distance, m/√kg 

k and  = Rock constants, which are site specific. 

where, SD is calculated by equation (2) 

where, 

(m/√kg) ... (2) 

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  

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 report was 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 numbers of 

INSTANTEL seismographs. 

3293



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 

Department of Mining Engineering, Anna University Chennai Page 10 

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. It is very light, portable and user-friendly instrument for ease of operation 

in the field. The instrument has tri-axial transducer to record the blast induced ground 

vibrations in all three directions viz. R, T, V and a microphone to 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 

 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.

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 

Response 

2- 400 Hz (1 Hz optional)

SOUND 

1. Range 92-148 dB

2. Accuracy +/- 0.1dBL at 30 Hz and 127 Hz 

3. Frequency 

Response 

2- 400 Hz

WAVEFORM RECORDED DATA 

1. Record Modes Waveform and Manual 

2. Seismic trigger 

range 

0.19- 254 mm/s, no trigger, manual Lower 

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 of 2 - 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 

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 pit or 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: 

 Design the blasts appropriate to the site and implement the design scrupulously.

 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.

 Provide maximum relief [by creating free face(s)] to ensure free movement of

the rock with appropriate charge factor.

 If no additional free face is available, a properly designed initial cut pattern is

to be implemented.

 Select and use appropriate explosives and accessories suitable for the ground

conditions prevailing at the site.

 Select the appropriate charge factor (specific charge).
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 Select the maximum charges per delay based on the distance of the structure

to be protected from the blasting site.

 Select the appropriate delay interval between holes in the same row and rows

of the holes.

 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 

„fly rock’. 

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 with inverse 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 blasting can be 

controlled by adopting the following measures: 

 Proper blast design and its implementation.

 Careful inspection of site before laying out blast holes and deciding the

drilling pattern to be adopted based on the bench geometry.

 Drilling in accordance with the requisite blast design.

 Blast hole charging (using optimum charge factor).

 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).

 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 type and 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 

140 0.20 

Some large plate glass windows 

may break, desk and windows 

rattle 

136 0.13 
USBM 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 

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. 
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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 : 

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

 No damage is done to the stemming column.

 Delay blasting can be effectively carried out.

 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.

 Occurrence of misfires in the blasting can be minimised.

 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 to use

in extraneous electricity environments.

1.11.3 Disadvantages of NONELs 

 Lack of firing circuit testing facility before firing (only visual examination is

possible).

 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 also a 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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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 the up to 

Kadavila bus stop, thereafter a kutcha road towards north will leads to area. 

The area is located between the   geographical   coordinates,   latitudes   of 08⁰43’ 

42.88” N to 08⁰33’ 51.74” N and longitudes of 76⁰50’ 15.26” E to 76⁰ 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 state‟s 

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 15º– 20º on either 

side 

Dip : 70° - 80° dipping north 

Strike length : 250 m 

Width of deposit : 150-180m 

Depth of deposit : 50m 
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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 200 (more or less 

parallel to the inclined face of the bench) to the vertical and inclined towards the free 

face of the bench. 

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/m3 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 at a 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 into the 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 2.5 Type of explosives used 

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. 

No. 
Parameter Value 

1. Blast hole diameter 33 mm 

2. Burden 1.2 m 

3. Spacing 1.5 m 

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 0.15 to 0.16 kg/m3 

8. Average explosive 

Quantity/hole 

Emulsion cartridge 
0.50 kg 

9. Maximum explosive 

charge per drillhole 

used during production 

blasting 

Emulsion 

cartridge 
125 g 0.625 to 0.688 kg 

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 

(ø=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 and hence 

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-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, 10 number of controlled experimental blasts 

were carried out during 16.03.2021 to 17.03.2021. This scientific study is also aimed 

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 been used 

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 
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No. m m kg kg m3 
kg/m3 m mm/s Hz mm/s Hz mm/s Hz mm/s dB(A) 

1 

1
6

.0
3

.2
0

2
1

 

S1 
8°43'39.00" N 
76°50'15.00"E 

11.03 
am 

63 2.4 1.2,1.5 43.375 2.16875 265.356 0.1635 213 Not Triggered 

S2 
8°43'44.17"N 

76°50'19.87"E 

11.03 
am 

63 2.4 1.2,1.5 43.375 2.16875 265.356 0.1635 62 3.429 170.60 3.429 128.00 3.429 128.0 4.12 71.6 

S3 
8°43'48.03"N 

76°50'12.81"E 

11.03 
am 

63 2.4 1.2,1.5 43.375 2.16875 265.356 0.1635 190 Not Triggered 

S5 
8°43'41.81"N 

76°50'17.47"E 

11.03 
am 

63 2.4 1.2,1.5 43.375 2.16875 265.356 0.1635 105 1.14 7.8 2.79 7.6 0.445 8.0 2.92 35.0 

2 

1
6

.0
3

.2
0

2
1

 

S1 
8°43‟39.00” N 
76°50‟15.00”E 

11.08 
am 

30 2.4 1.2,1.5 18.75 1.25 126.36 0.1483 297 Not Triggered 

S2 
8°43‟44.17”N 

76°50‟19.87”E 

11.08 
am 

30 2.4 1.2,1.5 18.75 1.25 126.36 0.1483 85 1.016 256.00 1.143 128.00 1.397 128.0 2.07 69.5 

S3 
8°43‟48.03”N 

76°50‟12.81”E 

11.08 
am 

30 2.4 1.2,1.5 18.75 1.25 125.36 0.1483 253 Not Triggered 

S5 
8°43‟41.81”N 

76°50‟17.47”E 

11.08 
am 

30 2.4 1.2,1.5 18.75 1.25 126.36 0.1483 184 2.10 7.8 2.16 7.5 2.54 8.0 3.41 79.0 
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3 

1
6

.0
3

.2
0

2
1

 

S1 
8°43'39.00" N 
76°50'15.00"E 

11.11 
am 

80 2.4 1.2,1.5 50 1.25 336.96 0.1483 267 Not Triggered 

S2 
8°43'44.17"N 

76°50'19.87"E 

11.11 
am 

80 2.4 1.2,1.5 50 1.25 336.96 0.1483 47 5.334 170.60 3.302 170.60 4.064 128.0 5.58 82.4 

S3 
8°43'48.03"N 

76°50'12.81"E 

11.11 
am 

80 2.4 1.2,1.5 50 1.25 336.96 0.1483 264 Not Triggered 

S5 
8°43'41.81"N 

76°50'17.47"E 

11.11 
am 

80 2.4 1.2,1.5 50 1.25 336.96 0.1483 152 1.86 24 2.1 24 2.67 22 2.70 6.9 

4 

1
6

.0
3

.2
0

2
1

 

S1 
8°43'39.00" N 
76°50'15.00"E 

02.43 
pm 

30 2.4 1.2,1.5 18.75 1.33928 126.36 0.1484 136 0.381 0.0 0.245 0.0 0.254 0.0 0.832 4.5 

S2 
8°43'44.17"N 

76°50'19.87"E 

02.43 
pm 

30 2.4 1.2,1.5 18.75 1.33928 126.36 0.1484 120 1.905 128.00 2.540 128.00 5.588 128.0 5.87 66.9 

S3 
8°43'45.27"N 

76°50'31.27"E 

02.43 
pm 

30 2.4 1.2,1.5 18.75 1.33928 126.36 0.1484 465 0.572 8.1 0.889 7.8 0.508 8.0 0.968 6.9 

S4 
8°43'41.81"N 

76°50'17.47"E 

02.43 
pm 

30 2.4 1.2,1.5 18.75 1.33928 126.36 0.1484 60 Not Triggered 

S5 
8°43'52.19"N 

76°50'18.62"E 

02.43 
pm 

30 2.4 1.2,1.5 18.75 1.33928 126.36 0.1484 282 1.52 7.7 2.48 7.5 0.953 8.0 2.81 57.3 

5 

1
6

.0
3

.2
0

2
1

 

S1 
8°43'39.00" N 
76°50'15.00"E 

02.45 
pm 

24 2.4 1.2,1.5 15 1.25 101.088 0.1484 296 0.889 204.80 0.254 68.30 1.143 29.30 1.47 18.9 

S2 
8°43'44.17"N 

76°50'19.87"E 

02.45 
pm 

24 2.4 1.2,1.5 15 1.25 101.088 0.1484 102 4.064 73.10 4.572 128.00 7.366 102.4 7.52 63.1 

S3 
8°43'45.27"N 

76°50'31.27"E 

02.45 
pm 

24 2.4 1.2,1.5 15 1.25 101.088 0.1484 359 0.254 8.0 0.381 7.8 0.191 8.0 0.397 12.9 

S4 
8°43'41.81"N 

76°50'17.47"E 

02.45 
pm 

24 2.4 1.2,1.5 15 1.25 101.088 0.1484 185 Not Triggered 

S5 
8°43'52.19"N 

76°50'18.62"E 

02.45 
pm 

24 2.4 1.2,1.5 15 1.25 101.088 0.1484 151 0.191 7.7 0.381 7.5 0.191 7.8 0.429 36.1 
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1
7

.0
3

.2
0

2
1

 
S1 

8°43'41.81"N 
76°50'17.47"E 

10.55 
am 

60 2.4 1.2,1.5 37.5 1.875 252.72 0.1484 80 8.509 170.60 5.842 128.00 3.175 73.10 9.8 30.4 

S2 
8°43'44.17"N 

76°50'19.87"E 

10.55 
am 

60 2.4 1.2,1.5 37.5 1.875 257.72 0.1484 95 1.524 170.60 2.032 256.00 3.302 170.6 3.41 92.6 

6 
S3 

8°43'38.74"N 
76°50'16.72"E 

10.55 
am 

60 2.4 1.2,1.5 37.5 1.875 257.72 0.1484 174 1.97 7.7 1.84 7.8 1.27 8.0 2.11 6.9 

S4 
8°43'48.03"N 

76°50'12.81"E 

10.55 
am 

60 2.4 1.2,1.5 37.5 1.875 252.72 0.1484 170 0.635 8.2 0.508 7.7 0.572 7.8 0.778 52.4 

S5 
8°43'47.04"N 

76°50'12.20"E 

10.55 
am 

60 2.4 1.2,1.5 37.5 1.875 252.72 0.1484 165 0.572 7.8 0.635 7.6 0.318 8.0 0.683 73.4 

1
7

.0
3

.2
0

2
1

 

S1 
8°43'41.81"N 

76°50'17.47"E 

10.56 
am 

50 2.4 1.2,1.5 31.25 1.736 210.60 0.1484 75 7.747 170.60 10.16 170.60 5.969 128.0 11.09 70.9 

S2 
8°43'44.17"N 

76°50'19.87"E 

10.56 
am 

50 2.4 1.2,1.5 31.25 1.736 210.60 0.1484 125 1.651 51.20 1.778 170.60 2.032 128.0 2.51 68.2 

7 
S3 

8°43'38.74"N 
76°50'16.72"E 

10.56 
am 

50 2.4 1.2,1.5 31.25 1.736 210.60 0.1484 157 1.46 7.7 2.10 7.8 1.14 8.0 2.24 6.9 

S4 
8°43'48.03"N 

76°50'12.81"E 

10.56 
am 

50 2.4 1.2,1.5 31.25 1.736 210.60 0.1484 160 0.953 8.2 0.953 7.7 0.699 7.8 1.17 47.2 

S5 
8°43'47.04"N 

76°50'12.20"E 

10.56 
am 

50 2.4 1.2,1.5 31.25 1.736 210.60 0.1484 154 1.71 7.8 1.14 7.6 0.572 8.0 1.89 56.3 

1
7

.0
3

.2
0

2
1

 

S1 
8°43'41.81"N 

76°50'17.47"E 

2.37 
pm 

30 2.4 1.2,1.5 18.75 1.339 126.36 0.1484 105 5.207 170.60 4.826 102.40 2.667 128.0 6.12 64.4 

8 

S2 
8°43'44.17"N 

76°50'19.87"E 

2.37 
pm 

30 2.4 1.2,1.5 18.75 1.339 126.36 0.1484 68 1.651 56.80 1.270 128.00 2.032 51.20 2.3 78.0 

S3 
8°43'38.33"N 

76°50'16.63"E 

2.37 
pm 

30 2.4 1.2,1.5 18.75 1.339 126.36 0.1484 218 Not Triggered 

S4 
8°43'48.03"N 

76°50'12.81"E 

2.37 
pm 

30 2.4 1.2,1.5 18.75 1.339 126.36 0.1484 182 1.08 8.2 0.826 7.7 0.889 7.8 1.40 62.4 
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S5 
8°43'53.22"N 

76°50'22.62"E 

2.37 
pm 

30 2.4 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 
1

7
.0

3
.2

0
2

1
 

S1 
8°43'41.81"N 

76°50'17.47"E 

2.39 
pm 

24 2.4 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 

S2 
8°43'44.17"N 

76°50'19.87"E 

2.39 
pm 

24 2.4 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 

9 
S3 

8°43'38.33"N 
76°50'16.63"E 

2.39 
pm 

24 2.4 1.2,1.5 15 1.071 101.088 0.1484 293 Not Triggered 

S4 
8°43'48.03"N 

76°50'12.81"E 

2.39 
pm 

24 2.4 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 

S5 
8°43'53.22"N 

76°50'22.62"E 

2.39 
pm 

24 2.4 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 

1
7

.0
3

.2
0

2
1

 

S1 
8°43'41.81"N 

76°50'17.47"E 

2.46 
pm 

25 2.4 1.2,1.5 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 

S2 
8°43'44.17"N 

76°50'19.87"E 

2.46 
pm 

25 2.4 1.2,1.5 15.625 1.116 105.3 0.1484 46 1.270 22.20 1.651 256.00 1.778 170.6 2.29 72.1 

10 
S3 

8°43'38.33"N 
76°50'16.63"E 

2.46 
pm 

25 2.4 1.2,1.5 15.625 1.116 105.3 0.1484 259 Not Triggered 

S4 
8°43'48.03"N 

76°50'12.81"E 

2.46 
pm 

25 2.4 1.2,1.5 15.625 1.116 105.3 0.1484 245 0.191 8.2 0.191 7.7 0.127 7.8 0.206 59.1 

S5 
8°43'53.22"N 

76°50'22.62"E 

2.46 
pm 

25 2.4 1.2,1.5 15.625 1.116 105.3 0.1484 243 0.254 7.7 0.191 7.6 0.254 7.8 0.318 56.3 

3318



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 

Department of Mining Engineering, Anna University Chennai Page 35 

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 16th 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 

Sl. 
No 

Location 
Serial of 

Instrument 
Distance 

(m) 
Latitude 

(N) 
Longitude (E) 

PPV 
(mm/s) 

Noise  
dB(A) 

Type of 
structure/ 

Permissible 
limit 

1 
Blast 

Location 
(B1) 

8°43'45.19" 76°50'18.17" --- 

2 
VMS_1 
Location 

11772 213 8°43'39.00" 76°50'15.00" Not Triggered 
 

3 
VMS_2 
Location 

20484 62 8°43'44.17" 76°50'19.88" 

4.12 
Within 

permissible 
limit 

71.6 

Belonging 
to the 
owner, 

maximum 
value is 15 

mm/s 

4 
VMS_3 
Location 

5993 190 8°43'48.033" 76°50'12.81" Not Triggered 
 

6 
VMS_5 
Location 

4687 105 8°43'41.81" 76°50'17.47" 

2.92 
Within 

permissible 
limit 

35.0 

Belonging 
to the 
owner, 

maximum 
value is 15 

mm/s 

Table 3.3 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 63 0.688 2.168 43.375 

Belonging to 

the owner 

Not belonging 

to the owner 
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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 
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VMS_5 Location : EVENT REPORT 
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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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M/s. Adani Vizhinjam Port Private Limited 
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Blast No 2: The second blast was conducted on 16th 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 

Sl. 
No 

Location 
Serial of 

Instrument 
Distance 

(m) 
Latitude 

(N) 
Longitude 

(E) 
PPV 

(mm/s) 
Noise  
dB(A) 

Type of 

structure/ 

Permissible 

limit 

1 
Blast 

Location 
(B2) 

8°43'46.73" 76°50'20.89" --- 

2 
VMS_1 
Location 

11772 297 8°43'39.00" 76°50'15.00" Not Triggered 

3 
VMS_2 
Location 

20484 85 8°43'44.17" 76°50'19.88" 

2.07 
Within 

permissible 
limit 

69.,5 

Belonging to 

the owner, 

maximum 

value is 

15 mm/s 

4 
VMS_3 
Location 

5993 253 8°43'48.033" 76°50'12.81" Not Triggered 
 

5 
VMS_5 
Location 

4687 184 8°43'41.81" 76°50'17.47" 

3.41 
Within 

permissible 
limit 

79.0 

Belonging to 
the owner, 
maximum 
value is 
15 mm/s 

Table 3.5 Co-ordinates of Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of 
holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 30 0.625 1.25 18.75 

Not belonging 

to the owner 

Belonging 

to the 

owner

3324



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 

Department of Mining Engineering, Anna University Chennai Page 41 

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 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 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 
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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 16th 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 

Sl. 

No 
Location 

Serial of 

Instrument 

Distance 

(m) 

Latitude 

(N) 

Longitude 

(E) 

PPV 

(mm/s) 

Nois 

dB(A) 

Type of 
structure/ 

Permissible 
limit 

1 

Blast 

Location 

(B3) 

8°43'45.46" 76°50'20.86" --- 

2 
VMS_1 

Location 
11772 267 8°43'39.00" 76°50'15.00" Not Triggered 

3 
VMS_2 

Location 
20484 47 8°43'44.17" 76°50'19.88" 

5.58 

Within 

permissible 

limit 

82.4 

Belonging 
to the 
owner, 

maximum 
value is 15 

mm/s 

4 
VMS_3 

Location 
5993 264 

8°43'48.033 

" 
76°50'12.81" Not Triggered 

 

5 
VMS_5 

Location 
4687 152 8°43'41.81" 76°50'17.47" 

2.7 

Within 

permissible 

limit 

6.9 

Belonging 
to the 
owner, 

maximum 
value is 15 

mm/s 

Table 3.7 Details of Blast Parameters 

Average 

Burden 

(m) 

Average 

Spacing 

(m) 

Average 

Hole Depth 

(m) 

No. of holes 

(Nos.) 

Maximum 

Charge per 

Hole (kg) 

Maximum 

Charge per 

Delay (kg) 

Total quantity 

of Explosives 

used (kg) 

1.2 1.5 2.4 80 0.625 2.174 50 

Not belonging 

to the owner 

Belonging to 

the owner 
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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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VMS_2 Location : EVENT REPORT 
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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 16th 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 

Sl. 
No. 

Location 
Serial of 

Instrument 
Distance 

(m) 
Latitude 

(N) 
Longitude 

(E) 
PPV 

(mm/s) 
Noise  
dB(A) 

Type of 
structure/ 

Permissible 
limit 

1 
Blast 

Location 
(B4) 

8°43'43.29" 76°50'16.16" --- 

2 
VMS_1 
Location 

11772 136 8°43'39.00" 76°50'15.00" 

0.832 
Within 

permissible 
limit 

4.5 

Not 
belonging 

to the 
owner, 

maximum 
value is 
5 mm/s 

3 
VMS_2 
Location 

20484 120 8°43'44.17" 76°50'19.88" 

5.87 
Within 

permissible 
limit 

66.9 

Belonging 
to the 
owner, 

maximum 
value is 15 

mm/s 

4 
VMS_3 
Location 

5993 465 8°43'45.28" 76°50'31.27" 

0.968 
Within 

permissible 
limit 

6.9 

Not 
belonging 

to the 
owner, 

maximum 
value is 
5 mm/s 

5 
VMS_4 
Location 

4688 60 8°43'41.81" 76°50'17.47" Not Triggered 

6 
VMS_5 
Location 

4687 282 8°43'52.19" 76°50'18.62" 

2.81 
Within 

permissible 
limit 

57.3 

Not 
belonging 

to the 
owner, 

maximum 
value is 
5 mm/s 

Table 3.9 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 30 0.625 1.339 18.75 

Belonging to 

the owner 
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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.

3335



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 

VMS_52 Location : EVENT 
REPORT

Department of Mining Engineering, Anna University Chennai Page 52  

3336



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 

VMS_53 Location : EVENT 
REPORT

Department of Mining Engineering, Anna University Chennai Page 53  

3337



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 

VMS_3 Location : EVENT REPORT 

Department of Mining Engineering, Anna University Chennai Page 54  

3338



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 

VMS_5 Location : EVENT REPORT 

Department of Mining Engineering, Anna University Chennai Page 55  

3339



Department of Mining Engineering, Anna University Chennai Page 56 

Figure 3.8 Imagery shows the location blast site 4 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry 
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Blast No 5: The fifth blast was conducted on 16th 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 

Sl. 

No. 
Location 

Serial of 

Instrument 

Distance 

(m) 

Latitude 

(N) 

Longitude 

(E) 

PPV 

(mm/s) 

Noise  

dB(A) 

Type of 

structure/ 

Permissible 

limit 

1 

Blast 

Location 

(B5) 

8°43'47.55" 76°50'19.50" --- 

2 
VMS_1 

Location 
11772 296 8°43'39.00" 76°50'15.00" 

1.47 

Within 

permissible 

limit 

18.9 

Belonging 
to the 
owner, 

maximum 
value is 15 

mm/s 

3 
VMS_2 

Location 
20484 102 8°43'44.17" 76°50'19.88" 

7.52 

Within 

permissible 

limit 

63.1 

Belonging 
to the 
owner, 

maximum 
value is 15 

mm/s 

4 
VMS_3 

Location 
5993 359 8°43'45.28" 76°50'31.27" 

0.397 

Within 

permissible 

limit 

12.9 

Not 
belonging 

to the 
owner, 

maximum 
value is 
5 mm/s 

5 
VMS_4 

Location 
4688 185 8°43'41.81" 76°50'17.47" Not Triggered 

6 
VMS_5 

Location 
4687 151 8°43'52.19" 76°50'18.62" 

0.429 

Within 

permissible 

limit 

36.1 

Not 
belonging 

to the 
owner, 

maximum 
value is 
5 mm/s 

Table 3.11 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 24 0.625 1.25 15 

Belonging to 

the owner 
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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 17th 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 

Sl. 
No. 

Location 
Serial of 

Instrument 
Distance 

(m) 
Latitude 

(N) 
Longitude 

(E) 
PPV 

(mm/s) 
Noise  
dB(A) 

Type of 
structure/ 

Permissible 
limit 

1 
Blast 

Location 
(B6) 

8°43'44.44" 76°50'16.85" --- 

2 
VMS_1 
Location 

11772 80 8°43'41.81" 76°50'17.47" 

9.8 
Within 

permissible 
limit 

30.4 

Belonging to 
the owner, 
maximum 
value is 
15 mm/s 

3 
VMS_2 
Location 

20484 95 8°43'44.17" 76°50'19.88" 

3.41 
Within 

permissible 
limit 

92.6 

Belonging to 
the owner, 
maximum 
value is 
15 mm/s 

4 
VMS_3 
Location 

5993 174 8°43'38.74" 76°50'16.72" 

2.11 
Within 

permissible 
limit 

6.9 

Not belonging 
to the owner, 

maximum 
value is 
5 mm/s 

5 
VMS_4 
Location 

4688 170 
8°43'48.033 

" 
76°50'12.81" 

0.778 
Within 

permissible 
limit 

52.4 

Not belonging 
to the owner, 

maximum 
value is 
5 mm/s 

6 
VMS_5 
Location 

4687 165 8°43'47.04" 76°50'12.20" 

0.683 
Within 

permissible 
limit 

73.4 

Not belonging 
to the owner, 

maximum 
value is 
5 mm/s 

Table 3.13 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 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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Figure 3.12 Imagery shows the location blast site 6 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry 
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Blast No 7: The seventh blast was conducted on 17th 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 

Sl. 
No. 

Location 
Serial of 

Instrument 
Distance 

(m) 
Latitude 

(N) 
Longitude 

(E) 
PPV 

(mm/s) 
Noise  
dB(A) 

Type of 
structure/ 

Permissible 
limit 

1 
Blast 

Location 
(B7) 

8°43'43.82" 76°50'15.93" --- 

2 
VMS_1 
Location 

11772 75 8°43'41.81" 76°50'17.47" 

11.09 
Within 

permissible 
limit 

70.9 

Belonging to 
the owner, 
maximum 
value is 
15 mm/s 

3 
VMS_2 
Location 

20484 125 8°43'44.17" 76°50'19.88" 

2.51 
Within 

permissible 
limit 

68.2 

Belonging to 
the owner, 
maximum 
value is 
15 mm/s 

4 
VMS_3 
Location 

5993 157 8°43'38.74" 76°50'16.72" 

2.24 
Within 

permissible 
limit 

6.9 

Not 
belonging to 
the owner, 
maximum 
value is 
5 mm/s 

5 
VMS_4 
Location 

4688 160 8°43'48.033" 76°50'12.81" 

1.17 
Within 

permissible 
limit 

47.2 

Belonging to 
the owner, 
maximum 
value is 
15 mm/s 

6 
VMS_5 
Location 

4687 154 8°43'47.04" 76°50'12.20" 

1.89 
Within 

permissible 
limit 

56.3 

Not 
belonging to 
the owner, 
maximum 
value is 
5 mm/s 

Table 3.15 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 50 0.625 1.736 31.25 
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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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VMS_1 Location : EVENT REPORT 

3358



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 

Department of Mining Engineering, Anna University Chennai Page 75  

VMS_2 Location : EVENT REPORT 
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Figure 3.14  Imagery shows the location blast site 7 and its corresponding monitoring stations of M/s. Kadavila-1 Stone Quarry 
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Blast No 8: The eighth blast was conducted on 17th 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 

Sl. 

No. 
Location 

Serial of 

Instrument 

Distance 

(m) 

Latitude 

(N) 

Longitude 

(E) 

PPV 

(mm/s) 

Noise  

dB(A) 

Type of 

structure/ 

Permissible 

limit 

1 
Blast 

Location (B8) 
8°43'45.29" 76°50'17.95" --- 

2 
VMS_1 

Location 
11772 105 8°43'41.81" 76°50'17.47" 

6.12 

Within 

permissible 

limit 

64.4 

Belonging 
to the 
owner, 

maximum 
value is 
15 mm/s 

3 
VMS_2 

Location 
20484 68 8°43'44.17" 76°50'19.88" 

2.3 

Within 

permissible 

limit 

78.0 

Belonging 
to the 
owner, 

maximum 
value is 
15 mm/s 

4 
VMS_3 

Location 
5993 218 8°43'38.33" 76°50'16.16" Not Triggered 

 

5 
VMS_4 

Location 
4688 182 8°43'48.033" 76°50'12.81" 

1.40 

Within 

permissible 

limit 

62.4 

Not 
belonging 

to the 
owner, 

maximum 
value is 
5 mm/s 

6 
VMS_5 

Location 
4687 282 8°43'53.22" 76°50'22.62" 

1.68 

Within 

permissible 

limit 

6.9 

Not 

belonging 

to the 

owner, 

maximum 

value is 

5 mm/s 

Table 3.17 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.50 2.4 30 0.625 1.339 18.75 

Not belonging 

to the owner 
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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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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 17th 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 

Sl. 

No. 
Location 

Serial of 

Instrument 

Distance 

(m) 

Latitude 

(N) 

Longitude 

(E) 

PPV 

(mm/s) 

Noise  

dB(A) 

Type of 

structure/ 

Permissible 

limit 

1 

Blast 

Location 

(B9) 

8°43'47.24" 76°50'19.47" --- 

2 
VMS_1 

Location 
11772 186 8°43'41.81" 76°50'17.47" 

3.47 

Within 

permissible 

limit 

67.8 

Belonging 
to the 
owner, 

maximum 
value is 
15 mm/s 

3 
VMS_2 

Location 
20484 91 8°43'44.17" 76°50'19.88" 

1.75 

Within 

permissible 

limit 

69.2 

Belonging 
to the 
owner, 

maximum 
value is 
15 mm/s 

4 
VMS_3 

Location 
5993 293 8°43'38.33" 76°50'16.16" Not Triggered 

 

5 
VMS_4 

Location 
4688 205 8°43'48.033" 76°50'12.81" 

0.524 

Within 

permissible 

limit 

63.7 

Not 

belonging 

to the 

owner, 

maximum 

value is 

5 mm/s 

6 
VMS_5 

Location 
4687 209 8°43'53.22" 76°50'22.62" 

1.00 

Within 

permissible 

limit 

56.3 

Not 
belonging 

to the 
owner, 

maximum 
value is 
5 mm/s 

Table 3.19 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 24 0.625 1.0714 15 

Not belonging 

to the owner 
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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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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 17th 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 

Sl. 

No. 
Location 

Serial of 

Instrument 

Distance 

(m) 

Latitude 

(N) 

Longitude 

(E) 

PPV 

(mm/s) 

Noise  

dB(A) 

Type of 

structure/ 

Permissible 

limit 

1 

Blast 

Location 

(B10) 

8°43'45.74" 76°50'20.27" --- 

2 
VMS_1 

Location 
11772 146 8°43'41.81" 76°50'17.47" 

3.4 

Within 

permissible 

limit 

56.2 

Belonging 

to the 

owner, 

maximum 

value is 

15 mm/s 

3 
VMS_2 

Location 
20484 46 8°43'44.17" 76°50'19.88" 

2.29 

Within 

permissible 

limit 

72.1 

Belonging 

to the 

owner, 

maximum 

value is 

15 mm/s 

4 
VMS_3 

Location 
5993 259 8°43'38.33" 76°50'16.16" Not Triggered 

 

5 
VMS_4 

Location 
4688 245 

8°43'48.03 

3" 
76°50'12.81" 

0.206 

Within 

permissible 

limit 

59.1 

Not 

belonging 

to the 

owner, 

maximum 

value is 

5 mm/s 

6 
VMS_5 

Location 
4687 243 8°43'53.22" 76°50'22.62" 

0.318 

Within 

permissible 

limit 

56.3 

Not 

belonging 

to the 

owner, 

maximum 

value is 

5 mm/s 

Table 3.21 Details of Blast Parameters 

Average 
Burden 

(m) 

Average 
Spacing 

(m) 

Average 
Hole Depth 

(m) 

No. of holes 
(Nos.) 

Maximum 
Charge per 
Hole (kg) 

Maximum 
Charge per 
Delay (kg) 

Total quantity 
of Explosives 

used (kg) 

1.2 1.5 2.4 25 0.625 1.1161 15.625 

Not belonging 

to the owner 
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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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VMS_1 Location : EVENT REPORT 
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VMS_2 Location : EVENT REPORT 
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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 

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 

3384



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 

Department of Mining Engineering, Anna University Chennai Page 101 

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 other civil 
structures for blast induced ground vibration frequencies ranging 
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) Domestic houses/structures (kutchha 
10 

20 

5 

brick & cement), Residential & other 

Buildings of Vaniyamkulam village 

(ii) Industrial buildings (RCC & framed 

structures) 

(iii) Sensitive structures like Dam & 

Bridges in the Surrounding villages 

(B) Maximum PPV considered for calculation of Max. Charge per Delay 

For all types of structure of Nagaroor 

village 
5 
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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 has been 

developed and given in Equation 3. 

where, 

V = Peak particle velocity (PPV), mm/s 

SD = Scaled distance, m/√kg 

k and  = Rock constants, which are site specific and 

SD is calculated by equation (2). 

where, 

(m/√kg) 

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 

Predictor Equation: 

Sl. 
No. 

Shortest distance between the 
nearest structure to be protected 

to the blasting site, 
m 

Maximum permissible explosive 
charge per delay, kg 

(rounded off to the nearest kg) 

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 

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 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, 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 

3389



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 

Department of Mining Engineering, Anna University Chennai Page 106 

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 by blasting 

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 

Sl. 

No. 
Parameter Value 

1. Blast hole diameter 33 mm 

2. Burden 1.2 m 

3. Spacing 1.5 m 

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 0.15 to 0.16 kg/m3 

8. Loading Density Cap-sensitive Emulsion (or) 

Slurry Cartridges 
0.26 kg/m 

9. Average explosive 

Quantity/hole 

Cap-sensitive Emulsion (or) 

Slurry Cartridges 
0.50 kg 

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 (ø=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. 

(Dr. P. BALAMADESWARAN) 
Consultant 
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ANNEXURE – I 
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 vicinity of 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. 

No. 
Category Description of damage 

i. No appreciable 

damage 

No formation of noticeable cracks. 

ii. Threshold 

damage 

Formation of fine cracks, fall of plaster, opening & lengthening of 

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, until plastic 

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 brick and 

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 with large 

vibration level. Cracks in brick- structures can be observed in junction of walls, roof and at 

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, it is 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 

5.1 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 

Major 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 type of 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 charges for different 

zones shall be determined and recommendations made in the report. In a cluster of 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 frequencies should 

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 

Type of structure 

Dominant excitation 

frequency, Hz 

<8 Hz 8-25 Hz > 25 Hz

(A) Buildings / structures not belonging to the owner 

(i) Domestic houses/structures (kutchha brick & 

cement) 
5 10 15 

(ii) Industrial buildings (RCC & framed structures) 10 20 25 

(iii) Objects of historical importance & sensitive 

structures 
2 5 10 

(B) Buildings belonging to the owner with limited span of life 

(i) Domestic houses/structures(kutchha brick & 

cement) 
10 15 25 

(ii) Industrial buildings (RCC & framed structures) 15 25 50 

In view of the complexities of the problems I 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 – II 

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 of electricity

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 the presence 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 I 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.

3401



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 

Department of Mining Engineering, Anna University Chennai Page 118 

ANNEXURE - III 
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 adequate artificial

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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ANNEXURE – IV 
Procedure for Warning and Withdrawing of 

Persons from the Blasting Zone 

1. 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.

2. 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.

3. 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.

4. All shots will be fired by the Blaster himself.

5. 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.

6. 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.

7. The storage and handling of explosives will be in accordance with the provisions of

Explosive Rules.

8. No explosives or accessories shall be abandoned.

9. 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.

10. 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.

11. Electric detonator connections and splices shall be competent and positive in

accordance with the manufacturer‟s recommendations.

12. 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.

13. 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 part of

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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 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 

WARNING SIGNAL 
A one minute series of long hooter / siren / blasts 5 

minutes prior to blast signal. 

BLAST SIGNAL 
A series of short hooter / siren / blasts one minute prior 

to the shot. 

ALL CLEAR SIGNAL 
A prolonged hooter / siren 

inspection of blast area. 

/ blast following the 

14. Blasting flags (red flags) shall be displayed around the blasting zone before blasting

to facilitate clearing of all persons from the blasting zone.

15. Flagmen will be safely stationed on all sides of the blasting area so as to stop any

inadvertent entry.

16. 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–II).

17. All lines shall be carefully traced and a search made for unexploded charges before

giving all clear signals.

18. No drilling, or loading shall be permitted until all misfires have been cleared.

19. The safety zone of 500 m is to be maintained at the time of blasting

20. 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.

***** 
*** 
* 
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ANNEXURE - V 

The monitoring instrument (S5) is located at the distance of 282 m from the blasting 
site (B8) 

The monitoring instrument (S5) is located at the distance of 282 m from the blasting 
site (B4) 
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The monitoring instrument (S3) is located at the distance of 174 m from the blasting 
site (B6) 

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 of 465 m from the blasting 
site (B4) 

The vibration monitoring station inside the Temple near to Kadavila-1 Stone Quarry 
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ANNEXURE - VI 
Suggested Blasthole Patterns & Initiation Sequences 

Multi  row  Staggered  blasthole  pattern  with  ‘V’  initiation  sequence  for 

benches with SINGLE free face 

Multi  row   staggered  blasthole  pattern  with  ‘V’   initiation  sequence  for 

benches with TWO free face 

Multi row Square/rectangular blasthole pattern and initiation sequence for 
benches with ONE free face 
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