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PUBLIC HEARING NOTICE

M/s. Gujarat Gas Ltd., Govt. Of Gujarat Undertaking, (formerly known as GSPC
Distribution Networks Ltd.) with its corporate office at Ground floor, Office No. 4 & 5,
IT Tower-2, Infocity, Gandhinagar-382009, Guijarat, India has proposed for the
project of Environmental Clearance for laying of Natural Gas Distribution pipeline
network for supply of Natural Gas through pipeline to the industrial, commercial and
residential areas in Union Territory Dadara Nagar Haveli covering Length 40.495Km
having 6°/8" Diameter for steel & 125mm Diameter for PE (polyethylene) with
associated facilities. The project has to obtain Environment Clearance from the Ministry
of Environment Forests and Climate Change as per the EIA notification No. S.0. 1533
dated 14" September, 2006 (as amendment) and therefore it is required to go through
Environmental Public hearing.

As per MOEF proposal no.: IA/DN/IND2/500703/2024, MOEF TOR issued vide No. IA-
J-11011/419/2024-1A-11 (1) dated 19/12/2024 and the request of the project Proponent
the Environmental Public hearing shall be conducted by the Committee on 17/07/2025.
The details of the project are as follows:

Name of the Company | M/s. Gujarat Gas Ltd, Govt. Of Gujarat Undertaking,
and Address (formerly known as GSPC Distribution Networks Ltd.)
Corporate office: Gujarat Gas Limited, office No. 4 & 5.
Ground Floor, IT Tower-2, Infocity, Gandhinagar 382009,
Gujarat, India.

Registered office: GUJarat Gas CNG Station, Sector-5/C,

Gandhinagar-382006, and Gujarat, India.

Location of the Project For laying of Natural Gas Distribution pipeline network in

Union Territory Dadara Nagar Haveli covering Length

40.495Km having 6"/8” Diameter for steel & 125mm

Diameter for PE (polyethylene)with associated facilities

which includes i.e.

1. Kharadpada(20°15'2.69"N 72°58'0.70"E) to Jhaveri
Flexo (20°12'42.16"N,72°58'16.00"E) Connectivity -
Length 4.575km & 125mm Dia. PE(along the existing
road RoW}

2. Vasona Char Rastha (20°12'28.89"N, 73° 1'30.01"E)
to Khanvel HP Petroleum{20° 8'11.43"N, 73°
3'45.75"E) Khanvel Connectivity (HP RO)- Length

15.125Km & 8" Dia. Steel (along the existing road
Row}

3. Sili Fatak (20°17'13.16"N, 73° 1'34.12"E) to Randhe
Road(20°17'48.62"N,73° 5'52.35"E) Umarkui
Connectivity -Length 8.525Km & 6” Steel/125mm Dia.
PE (along the existing road RoW)

ﬂ 4. IMP Power Sayli (20°17'21.90"N, 73° 4'52.24"E) &

P Siddhant Ispat Connectivity Project-Length 7. 200Km
& 6" Steel/125mm Dia. PE(along the existing road
RoW)

5. Jackson Industry (20°16'4.53"N,73°4'26.07"E)to
Athola(20°16'23.21"N,73°3'11.52"E) Connectivity




Project-Length 2.480Km & 125mm Dia. PE(along the
existing road RoW)

6. Dabur Industry Connectivity(Takeoff- 20°15'2.27"N,
73° 1'58.45"E to Terminal Point- 20°14'5.40"N , 73°
3'3.04"E)- Length 2.650Km & 125mm Dia. PE(along
the existing road RoW)

Cost of the Project

13 Corers

Detaila of the
Activity applied for

6(a) Oil and gas transportation pipe line (crude and
refinery/petrochemical) for Natural Gas Distribution pipeline
network in Union Territory Dadara Nagar Haveli covering
Length 40.495Km having 6”/8” Diameter for steel &
125mm Diameter for PE (polyethylene) with associated
facilities

Pollution Control As per the Water Act 1974, Air Act 1981, the Solid Waste

measures Management Rules 2016, the Hazardous Waste
Management Rules 2016, and the Noise monitoring etc.

Date and time of Date 17/07/2025 at 11.00 AM at Kalakendra building

Venue of Public | Silvassa

Hearing.

All plausible stake holder of the project are requested to remain present in the public
hearing or send their response in writing to Member Secretary, POLLUTION CONTROL
COMMITTEE, DNH & DD, Daman. Other interested persons can submit their responses

to Member Secretary, Pollution Control Committee, DNH & DD, Daman

in writing

before the hearing date. Places of availability of Project documents, viz. Executive
summary of the EIA report & EIA report as per EIA notification which is kept open to
public at the following offices are:

W e N Ok W

The District Magistrate/Collector, Collectorate, Silvassa UT of DNH.

The RDC, Khanvel, Siivassa.

The Chief Executive Officer, District Panchayat, Silvassa.

The Chief Officer, Silvassa Municipal Council, Silvassa.

The C.E.O., Smart City Mission, Silvassa. '

The Member Secretary, Planning and Development Athourity, Silvassa.

The Mamlatdar, Silvassa.

The Mamlatdar, Khanvel, Silvassa.

The General Manager, District Industries Centre, Udyog Bhavan, Nani Daman.

10. The Chairman, PCC, UT of DNH & DD.

11. The Sarpanch, Dapada Panchayat Office, Silvassa.

12. The Sarpanch, Surangi Panchayat office, Silvassa.

13. The Sarpanch, Amboli Panchayat Office, Silvassa.

14. The Sarpanch, Khanvel Panchayat office, Silvassa.

15. The Sarpanch, Kharadpada Panchayat Office, Silvassa.

16. The Sarpanch, Kilwani Panchayat Office, Silvassa.

17. The Sarpanch, Galonda Panchayat Office, Silvassa.

18. The Sarpanch, Sayali Panchayat Office, Silvassa.

19. Regional Office, Ministry of Environment, Forest and Climate Change, A Wing,
20. Room No 407 & 409, Aranya Bhawan, Near CH 3 Circle, Sector 10A, Gandhinagar

—382010.

21. 1.A. Division, Ministry of Environment, Forest and Climate Change, Indira

Paryavaran Bhawan, Jor Bagh, New Dethi — 110003.

Place: Daman

Dated: 13/06/2025

Wl —

(S Asker Ali)
Member Secretary
Pollution Control Committee
DNH & DD



Copy to: -

1. The Chairman, Pollution Control Committee, U.T. of DNH & DD for kind
information.

2. The District Magistrate Dadra & Nagar Haveli with a request to make it
convenient to attend the Public Hearing on the mentioned date, time and
Venue please.

3. The Member Secretary Dadra & Nagar Haveli, Planning and Development
Authority, Silvassa

4. The Director of Information Technology, |.T. Department, Daman, with a
request to upload the same on the website of UT administration DNH & DD.



gguur o gfafd

: o‘xf«w_ﬂ?i % Pollution Controi Committee
3 3 . ) -
j———-———f"% Y Y TIEH SIS T TR et U6 A T did
— U. T. Administration of Dadra and Nagar Haveli and Daman and Diu

TUH e, ST HaH, HOaAR, T §HA, GH - 33880
1sFloor, Udyog Bhavan, Bhenslore, Nani Daman, Daman-396210
Ph.: 0260 - 2262524 / 2260975, e-malil — pcc-dnhdd@ddd.gov.in

No. PCC/DNH/GGL/PH/2025-26/65 Date: 13/06/2025

A& Yoilarileil «il(2u

R desid At [AFRS, 4 0d U101l GusHei]l sUsfl 16 (B 242116 AU [SR2vyele Aeds [AFH2S
dld vlauid] edl), Bef s1URe stalay A1Ges sdlR, dLEU «16i2 ¥ wa U, vi182] eidr, seslUe], itz
3¢300C, AU, Ml B B gl Ferllffd Ukl alel 2o 22 Al dHoy dedl wAuideti (aldy
NS, caluld] vad 8.1Ls ([ArdRIHL wisudlgel gl U@ 4 YRl wisdl yoyeu(sl qioll w4 € ¢

cldlol] wWld ulsudisst ua Rl calyalal dls ( didlseldle) uipudipes 1 dau ylddAl
UM sdlefl dogett B, 24l Ylogellal YALGRL, del Wa sdlHle URdda Hatlqy dsell yalgieily vyl

Hodd el 282l B Yol 8. 16, 31 o] Yetl ofef Y 209433 dITiW 1% HR1eR,008 (U1 UHILY
vy faelly dls Yetlapiniall iz ag weil 8.

w U RUlogetle AHBNS s e2u1d SHIS IA/DN/AND2/500703/2024 Yool 212112412 1A-J-11011/419/2024-
A, dL9¢.aR.20% &l HAG 8 wa URAloedldl Udlds glRl dl 29/08/20U <1 1% udldaelly dls

Yetlall 21uidHL w1dd & URAlosetted] Hi[&dl -2 eotlda & .

SUelle] cllH 2 HeA1Y A dorld Ad (@RS ld UsRett GUsH (8 22UG plulRd]
(SRevelel sted s [@M2s dis »ilaudl edl),

siulZ2 stuldu: desud Iy GEIRS, 215 #i. 4 240 5, AIG-S s6IR, wIBE]
2ldR-2, vest 2], il 382009, AwUd, SlRd.

e sluldu: derd Ad dluldamy R, Ase-s/l, AAidleoz-
382006, J°s2id, elid.

U(lowete] 20 Sor 2URAd U2 &lel Wl o122 sddlui sldoatl ASell GUULL siefl
%R U] 514 52 lell M1 E60 AAd AY (S[R26Y2let WiBU I8t o]
B

9. ui1RULS] &l »A3] 5A5¥]- #A3l sAsH] sdlz2a2]
Aol wuUlEHl wad RuHldl g guddl PE (s (a(€Ht)
Uloudgel (@dld ASel 22u1Hi A= HUid)
2. diAletl Iz 22l &l Wiatde HP AZL[GuH - wi-dd sals2(azl
-God1e .94 (5H] wa ¢ U <Y Hridd] 2l Wisudlpet(suld 2AS=il
Y 4| A HHid)
3. dldl g12s el 218 As-GUHSLY 542l
o6 ¢ uU[EH] ma € HY Al Hddl 2la Audlul cdy "rladl
PE
(UEss (61 (Got) WIOUALBel (UL ASetl BT A HUidR)
¥. IMP UldR 1udl el Rigid 92uld sals2(qll
(| -dels 9R(5Hl v € oY cart wtdd] R Auw{bil el Htadl
l) © PE (JlEo[AGe) uibudioel (§did Asetl Ui As AuidR)
s~ Ql\!"%.‘s%l-t H523] el welldl sdlz2(q2]
-quls ycolsHl wa Rl culd wladl PE (dllae(el(aat)

Uisyd(oe
(SUld Sl oAU 2154 HUHidR)

€. Sl 52| sals2(qel
“qoglsS weyolsHl el quMlHl cwd wuadl PE (Wi(dsleldet)

Y 1oud|sel
(8Yid Sl #2y1u] Asa UHIAR)

54 datle yoxeu[sHl




U Rulosetofl Wi .13 5205

W% 536 Uq[redl [@a1dl | g1 2009 wad AA UlRdset uipuaipe( 55 ¥ Rs18431/A215(Hs4)
o ollUd YRl elel M o122 €Ad] (S]. et 210 )H1 AMos defl MYt
(afqu 2{12001s, A1l w4 ®8ULS [ArdRIM] WsUdlsel gl21 Aue Y

AR 5L U2 Aosd A [@HRs gLl woweyu [5M] ol wa &/¢”
c(Udluil 221 wel 1RuHIH] catyatol yls (UllEs(Elee) ulsudiss v
A4 Ylag

dls  yettanildl diRlw, | didivi: 19/09/302U, AHY: HdAIR 19.00 4127, WU1: Selidey, [Gies]oL
HHY W w0 ECETE

U Rt lstl dMIH cdtorof] (SRR dls YelicllHi s 3sal [deid] s 2419 8 2@1dl dHatl UldHia
A(MdMl wuRas], ugnal il 52l eleal «a2 eddl, eHRL 4 €ld , edl wid dlsad] ([deid] saui

g 8.

] 2 21| G151 AMell Ulduie ued UM, ueNQL AR sME] tlerl #1912 ¢Ad] eHQl wa €l , 1Rl
o dls yellawilel dighu u@dl Abidui 29 531 213 8. -

URdlopetlell eacidoflell Guaotdieil 2uiail Bdl % yulael w42 Yelised wedidedl 5151l YR W
[AdldalR Yuldl wiu2 Yedised w8dig 1@ eldl Hi2 «{lAefl sATAMT Guaod v v 8.

1. sasey/fseal D, sas22 533, el Y2l sy,
2. 1RSI, IR3(R1uG U 54522 w15, Wividd, Rigdil
3. yuy sAsIl WEsI, Predl yaad, Hddiyl.

4. 4w wi(us(dl, Radial g s1Gud, gdiui

5. Ao, ¥1é [l M, Redil

6. USA AU, WIAYel 24al [A514 S, Gl

7. MIHEds 1R, HIMAdeRell $A3], (Maall

8. HIMGdeiR, Wieldd, RigalL.

9. o1 AR, eal G 3oy, G eldel, silefl eHBl

10. e, UeNeL (AR BM[d, Y2l sladei2y =5 slsl

11, AY, £lUSI YA IAd 533}, (Haqlil

12, ¥, Y221 duLud sA3, [Hagiul

13, 4y, ol yulud 5330, aait

14, AUY, Wieidd WA dd #{1sx, Riearl

15, AUY, WsIULSL dud 5330, Haart

16. U, (sqawil yulyd 533, (Maqil

17. Y, 2udlst Uyad 5330, Riaalil

18. Uy, uAldl Uy lud 5331, aqiul

19. Wit(R1s siuia, ualdel, a4 wia uieiledl URade Hotay, 3 (€], 204 «{042 407 sl 409, AU @dH,
CH 3 454 U1, A522 10A, Aitleidl2 — 382010

20. I.A. (@119, Uy, det WA vieiksdl URddel dAl9d, Bt UAla e, %12 w12, «idl (el -
190003

Wl 1Bl
dlzlwW : JBlO.Q’ 2var KM
hr—

(A, w82 wdl)
Aoy Aluasl
UM (o121 A,
1621 Vel o212 &Ael Wt eH3L B £l



-

o862l lell:
q. e, UeN L (siael AL, Y21, Slul-uly wa SISl sul s3la uifédl w2,

2. [wedl AlxRe elel el o2k ¢ddl, Ged(uid diZlul, UHY ol @ UR AER
Yot laRilHi e1os3]

WUl HI2 Ul s3lal ez istladl [ceid]l.
3. 40y AR &1631 Wel o112 &Ad], i1l vl (sl Arilrisn, Rlddll

%, ULl&d] 2501l (Auts, »18.21. (et eHel, Yl asldlldx Sluleuy e
Slsledl dofulpe U d 4udls sdl [eddl.



yguor (e afife

ONTRQ Pollution Control Committee aiif
Sl Y - - - - 3 Waly
& b, Y U2 U= ST U9 R gdeil Ud 9A1 Ud € P2
gf A U. T. Administration of Dadra and Nagar Haveli and Daman and Diu :’Jﬁ V¢
m . )
ST T UYH Td, ITNT Yo, TR, THT SH, GHT - 3%&3%0 L |
\ T 1*'Floor, Udyog Bhavan, Bhenslore, Nani Daman, Daman-396210 ﬁgg o
DNy g DO Ph.. 0260 - 2262524 / 2260975, e-mail — pce-dnhdd@ddd.gov.in VEL JdiU

No. PCC/DNH/GGL/PH/2025-26/65

S ATS B GEAT

R ORI 19 fAffTes, ToRTd WHR &1 30, (S vgdl oiuguie Rwieqgd Jead fifes &
=TI R STT STl o) fSreept HIuRe Sriferd T3S Feil, SHifthy Fav 4 9IR 5, smSe efar-2, 3Hifyd,
TR -382009, TORH, HIRA # §, 375 GRT g YR Uaw arexl 1R g3l & afeifiiss, aiftfous
317 ST &A wsueTsA % Wen § SR T Bl oyl F R Yeva T RAaror urggerE
Aead fem & o ufaier &1 e foar 3, forges) dars 40,495 il 2, R Wi urguame &6t
6"/8" TG dTall AR Gl (Wielis el 125 M} < areft urguanz+ ok el gfun aefa
ORENSTHT 1 TafeRor a7 Ud STaarg uftad= WA & $3n$u e Iem el 1533 e 14
IR, 2006 (@) P SR TaTaRY He et B R, g9 5 iRy o e @
WSRAT HITP § |

TRl HIER & URATE HEAL: 1A/DN/IND2/500703/2024 % STHR, TaTaR0l FA % TOR &R
SR T IA-J-11011/419/2024-1A-11() T 19/12/2024 SR UGS TRdTa® % SRy TRy
SR YT’ S GAaTs fA1® 20/00/R034 T RIS &) STaett | e &1 faror 3 v &

U B AE RO | HHH Yo 19 A, ek TbR IuDH, (Y9 # Suauy

fexlege Aeas fiftes & A1 A ST Siar a4

FUNT SATAT: ORI 79 fafies, sridag Te 4 ik 5, Tds

Ty, TS el TaR-2, THIRTE, MR 382009, TR, HIRE |

Usiipd srafea; TR A9 Hoel @3, Saex-5/R, nidaR-

382006, SIR TORIG, YRA| .

TRESHT BT’ g QMRAT TSR G161 TR gaell A 3Nenfire, arforfeys oiR smargm

&AW YIS & AIEH F TaRd 79 3 o1yfd & fow TR iy

faaRr UTEyarsT Acad flwH & e ufkae T &1 tRdrg =2 2,

Rt dag 40.495 fortft ¢, Form ¥a urgueig1 951 678" g aTel!

3R Uls  (dratgRd 125 it sy arelt ursuemET ik dafig

Giaemd fores:

1. WRIGUTST (20°15'2.69"N,72°58'0.70"EF) | Sadt wratat
(20°12'42.16"N,72°58'16.00"F) Pfaetael - s 4.515 forey
3R 125 ot sradis ) (ie[gT Te@ SIRsiesy & 1Y)

2. aIRIFT 1R IRAT (20°12'28.89"N, 73° 1'30.01"F) & WHAd

gt (20° 8'1143"N, 73° 3'45.75"E) @Madl
aﬁ%m&ﬁ) - ofaTs 15.125 fohedt 3ik 8+ =arey
e (HiSer 9e® ARANS b 1Y)

3. Rt wres (20°1713.16"N, 73° 1'34.12"°F) ¥ T e
(20°17'48.62"N, 73° 5'52.35"F) SURGs PAFEIAC! - TaTg
8.525 fabeit 3R 6" wha/125 fredt ooy (i) (ieler wsa

IA" RS & TY)

4. HTEUHUY UTAR AR (20°17'21.90"N, 73° 4'52.24"F) 3%

g Rrgia swuTa sAfeefadt b d@ars 7.200 Bt ik 67
wier/125 ot sy () (iieier I sReiesy & ary)

5. eI 8T (20°16'4.53"T, 73°4'26.07"5) | wata
(20°16'23.21"T, 73°3'11.52"%) SAfacfadt uieiae-oeis 2480
fabeit 31X 125 foret =g (@) (e W@ Reiesy ¥
10

6. BTN §S¥al BHTEAC! (CHlp- 20°152.27 T, 73°
1'58.45"5 9 <fHAd UigT- 20°14'5.40"T, 73° 3'3.04")- @S
g.fsoﬁ:‘rﬂaﬁ? 125 Tl = (@) (el G @ SRy

Rl

GREeHT @Y A RIS

dra @ dama
a

Date: 13/06/2025



TRaTaa Tatatey 6(a) TTSUASA gRI a0 3R 19 URkagd @S iR ReeRY/
B CEEAY)

e 79 AR ursuae Sead fSeM % e ufds 1 U
frar g Rl da1s 40.495 bt 2, Rraw ©a ursuers & 67/8”
Mg ATl AR i (@TeieRiet) 125 find s gl gruens ik

YafRra gfaum aia gl

UGHUI {301 U 5 AR 1974, a1 SUFTH 1981, 319 URW wey+ Hgq
2016, TR FIRFT 3w sanfe & SR

e g R9/0l9/03, THT: JYJT 12:00TW,
ARy g iR mﬁ WM Harepg fafee fRaeamar

Tt Tunfaa fRauRe Q orRIY &1 SIrdT € &1 3 o7 gAaTs B IURRd g1 a1 30+ farfed golld 9a
g, wewor I, arexT TR gae 3R gFF SR €, THF BT U9 | 3 S5y ogiad MU ferad
ufagar 5 gAars Bt e @ ved v g, veuor 9l gesr R gdel ofk aFe iRk i
IO BT Ul Tahd ¢

TofeR U UHTY Yo SIfARgErT foTes 2¥.0R 300, (TRNMA) & S8R , UGS axarast Fafefed
S Fdoi-e =0 3 Fucs] HIL T E;

1. Hage/fora AiRe, Haaete, Rear g3, S|
2. RS, RT3 Hoide ST, WHdw, Raar
3. Y& HrEueH SR, fore damad, Rieamn

4. T SR, Rierarn 7R uiive, Rycar

5. @330, wre [ forem, Rreraran
6
7
8

. 9o g4, Oior ud foery uifere, fRyeardr|

. HHTIER, AAER &1 ®Taiad, Ricam

. AMTdCR, AHad, i

9. HEWEY®, fore IR &5, SN o, T GHT

10. 3remey, YRARR, gt Shomwe ok e

11. TRUG, SUTST Y=g Fraey, Raar

12. WRu=, ol darga sy, Rdam

13. TRUT, fEic Yerad sy, Ricar

14, TRUF, @A Ta0d HTaiay, Raam|

15. TXUd, WRSUTST U=rd Sraferd, Reaman

16. TRUg, forenaft vamaa wmafeay, fearn

17. WU, TATE] Ugrad sraferd, Rieam

18. TRUY, TTel! UAmad SR, Raar

19. &ty rafery, TafaRyr, 9 3R STerarg uitad Jare, T &, HAsT 4R 407 3R 409, $RUY
Hae, 10 3 Ohd & UrF, ¥R 10 T, MR - 382010

20, 37TE.0. GHT, T4TeRvl, g 3R Sierary uikad= #ana, =y uafarur Yo, R am, 73 faee -

110003 _
/MV

(TH. PR 3l
dew gfag
wrerwor foreior Ay
SIE]T U9 TR el aul
&0 Ud dta




T d I@HT:

1. areaef, wgwor fEr afafa, g, Seaea siv €€ st gaamdi

2. forar AR a1e SR TR gadlt, SRy ¢ b puan Sféaf@a fafy, awg siR wmm w®
S gAaTs 3 JuiRa B 1 g ver #3¥)

3. Yo Afaa e 3R R gael, Qe ok fawra wiftreswor, Rearn

4. JE Wt e, e & RumT, onF, Rty 2 5 52 9.8, wamwa Sigagw
3R S #t AaTEe W IS F



®
EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory
SN Dadara & Nagar Haveli Geographical Area

Executive Summary

Gujarat Gas Limited (formerly known as GSPC Distribution Networks Limited), is India's largest
city gas distribution company, promoted by Government of Gujarat has planned to set up CGD
network in Union Territory of Dadara & Nagar Haveli by providing natural gas to every end user
for domestic, commercial and industrial use in phased manner for which GGL has received
authorization from PNGRB (Petroleum and Natural Gas Regulatory Board), for laying, building,
operating and expending City Gas Distribution Network in Union Territory of Dadara & Nagar
Haveli Geographical Area. GGL is also in planning to setup CNG stations along the roads at
various prime locations to facilitate Compressed Natural Gas (CNG) to en-route vehicles which
will support to reduce pollution.

Gujarat Gas Limited is committed to reach out to every possible natural gas user in its expanded
geographical area. The size and scale of the combined entity gives it the ability to achieve
efficiencies and effectively manage the transformational changes in the sector. This major gain in
productivity would benefit all the key stakeholders, i.e. Customers and Shareholders.

To supply Natural Gas (PNG) for various industrial, commercial & residential consumers within
and around the Union Territory of Dadara & Nagar Haveli, GGL proposes lay Natural Gas
distribution pipeline network including associated facilities in Union Territory Dadara & Nagar
Haveli for Total Length 40.495Km having 6”/8” Diameter for steel & 125mm Diameter for PE
(polyethylene) with allied facilities.

As per the latest categorization by CPCB & MoEF & CC, “Oil and Gas transportation pipeline”
activity falls under the industrial activity of “Green Category” due to its very marginal
environmental impact. However, proposed Natural gas distribution pipeline route aligned parallel
to already existing RoW under PWD department which through Dadara & Nagar Haveli Wild life
sanctuary and the eco sensitive zone of the same sanctuary for 6.956Km and 7.722km
respectively. So, the proposal attracts EIA notification 14 September 2006 MoEF & CC.

As per the EIA Notification 14 September 2006 & amendment therein proposed activity falls
under 6(a) Oil & gas transportation pipe line (crude and refinery/ petrochemical products),
passing through national parks /sanctuaries/coral reefs /ecologically sensitive areas including
LNG Terminal and as per this carry out environmental Impact Assessment and Environmental
Management plan is necessary for obtaining Environmental Clearance from MoEF & CC, New
Delhi.
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®
EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory
SN Dadara & Nagar Haveli Geographical Area

In order to assess the current status of the environment and the likely impacts which may be
caused due to the proposed activities of the Pipeline Project, and for the same this
Environmental Impact Assessment (EIA) study and preparation of Environmental Management
Plan (EMP) is presented herewith.

1.1. Location
GGL proposes to lay Natural Gas Distribution pipeline network in Union Territory Dadara Nagar

Haveli Covering Length 40.495Km having 6”/8” Diameter for steel & 125mm Diameter for PE
(polyethylene)with allied facilities which includes

1. Kharadpada (20°15'2.69"N,72°58'0.70"E) to Jhaveri Flexo (20°12'42.16"N,72°58'16.00"E)
Connectivity- Length 4.515km & 125mm Dia. PE (along the existing road RoW)

2. Vasona Char Rastha (20°12'28.89"N, 73° 1'30.01"E) to Khanvel HP Petroleum(20°
8'11.43"N, 73° 3'45.75"E) Khanvel Connectivity (HP RO)-Length 15.125Km & 8” Dia.
Steel(along the existing road RoW)

3. Sili Fatak (20°17'13.16"N, 73° 1'34.12"E) to Randhe Road(20°17'48.62"N,73° 5'52.35"E)
Umarkui Connectivity-Length 8.525Km & 6” Steel/125mm Dia. PE(along the existing road
RoWw)

4, IMP Power Sayli (20°17'21.90"N, 73° 4'52.24"E) & Siddhant Ispat Connectivity Project-
Length 7.200Km & 6” Steel/125mm Dia. PE (along the existing road RoW)

5. Jackson Industry (20°16'4.53"N,73°4'26.07"E) to Athola (20°16'23.21"N,73°3'11.52"E)
Connectivity Project-Length 2.480Km & 125mm Dia. PE (along the existing road RoW)

6. Dabur Industry Connectivity(Takeoff- 20°15'2.27"'N, 73° 1'58.45"E to Terminal Point-
20°14'5.40"N , 73° 3'3.04"E)- Length 2.650Km & 125mm Dia. PE(along the existing road
RoWw)

1.2. Project Description

Unlike other liquid i.e. petrol, Diesel and solid fuels that generate lot of pollution on combustion
and create lot of issues while handling, natural gas being a fuel does not create any pollution,
inside the plant or house, does not litter and does not cause damage in handling of all these
points which ensures good condition of house, plant and equipment. In view of environment
friendly features of natural gas its uses are recommended in various industries for commercial
purposes and in houses for domestic purposes.

Gujarat Gas limited is engaged in distribution of natural gas by PNG (piped natural gas) to its
various consumers and customers through city gas distributing (CGD) network.

Gujarat Gas Limited proposed setup PNG network in Union Territory Dadara & Nagar Haveli and

part of this GGL proposes to lay, Natural gas distribution pipeline network with associated
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facilities having underground valve at every 1.0km for PE pipeline network and 3km for steel
pipeline network.

Present report describes about the expected /likely Environmental impacts due to Pipeline
section. It will pass through Union Territory Dadara & Nagar Haveli Geographical area.

Compare to other fuel, due to very low/negligible air pollution generating quality of natural gas,
the use of the same will be improving the quality of environment. So, Transportation of Natural
gas through pipeline is being an environmental friendly activity.

1.3. Project highlight:

M/s. Gujarat Gas Limited proposes to set up Natural Gas (PNG Network) within different cities of
Guijarat State and also in Union Territory of Dadara & Nagar Haveli to supply Natural Gas (PNG)

for various industrial, commercial & residential consumers within and around city.

M/s. Gujarat Gas Limited proposed to establishment of Natural Gas distribution pipeline network
including associated facilities in Union Territory Dadara & Nagar Haveli (DNH) for which GGL has
received PNGRB authorization for laying, building, operating or expanding CGD network Dated:
01.04.2015.

GGL proposes to lay Natural Gas distribution pipeline network including associated facilities in
Union Territory Dadara & Nagar Haveli for total Length 40.495Km having 6”/8” Diameter for steel
& 125mm Diameter for PE (polyethylene) with allied facilities

Salient features of the proposed pipeline are as given below:

Table 1.1 Salient feature of the project

Name of Project

Establishment of Natural Gas Distribution pipeline network in Union
Territory Dadara Nagar Haveli Covering Length 40.495Km having 6”/8”
Diameter for steel & 125mm Diameter for PE (polyethylene) with allied

facilities which includes

1. Kharadpada (20°15'2.69"N,72°58'0.70"E) to Jhaveri Flexo
(20°12'42.16"N,72°58'16.00"E) Connectivity- Length 4.515km &
125mm Dia. PE (along the existing road RoW)

2. Vasona Char Rastha (20°12'28.89"N, 73° 1'30.01"E) to Khanvel
HP Petroleum (20° 8'11.43"N, 73° 3'45.75"E) Khanvel
Connectivity (HP RO) - Length 15.125Km & 8’’ Dia. Steel (along
the existing road RoW)

3. Sili Fatak (20°17'13.16"N, 73° 1'34.12"E) to Randhe Road
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(20°17'48.62"N,73° 5'52.35"E) Umarkui Connectivity - Length
8.525Km & 6” Steel/125mm Dia. PE (along the existing road RoW)
4. IMP Power Sayli (20°17'21.90"N, 73° 4'52.24"E) & Siddhant Ispat
(20°14'16.43"N, 73° 3'32.48"E) Connectivity Project - Length
7.200Km & 6” Steel/125mm Dia. PE (along the existing road RoW)
5. Jackson Industry (20°16'4.53"N,73°4'26.07"E) to Athola
(20°16'23.21"N,73°3'11.52"E) Connectivity Project - Length
2.480Km & 125mm Dia. PE (along the existing road RoW)
6. Dabur Industry Connectivity (Takeoff- 20°15'2.27"N, 73°
1'58.45"E to Terminal Point- 20°14'5.40"N, 73° 3'3.04"E) - Length
2.650Km & 125mm Dia. PE (along the existing road RoW)

Petroleum and Natural
Gas Regulatory
Authority( PNGRB)
Authorization

Natural gas being an ecofriendly & efficient fuel compared to other
alternative fuels (i.e. Petrol, Diesel & Wood etc.) for industrial &
domestic consumption, PNGRB has contemplated to build a network
of Natural Gas distribution network in whole country including major
cities and states. As a part of this, GGL was entrusted the job of
establishment of Natural Gas distribution network in Union Territory
of DNH GA also and hence, GGL has received PNGRB authorization
for laying, building, operating or expanding CGD network dated:
01.04.2015 attached as Annexure Il in online additional
Attachments.

Source of Gas supply

In upstream GGL network of gas supply in Union Territory Dadara &
Nagar Haveli Geographical Area and as a downstream domestic and
industrial customers Union Territory Dadara & Nagar Haveli Geographical
Area

Pipeline Material

Steel Pipeline
v' Pipe Material: Carbon Steel; Electric Resistance Welded
(ERW)

v Grade of Steel: X 52 as per API-5L (PSL-2)
Poly Ethylene (PE)

v" Pipe Material: Poly Ethylene (PE)

v' Grade of PE: P-100 as per IS -14885

8” NB(Steel) 6” NB(Steel) 125 mm(PE)
Design 49.0 Barg 49.0 Barg 10 Barg
pressure
Operating
Pressure 26.0 Barg 4.0 Barg 4.0 Barg
Inlet Pressure 26.0.Barg 4.0 Barg (maximum) 4.0 Barg(maximum)
(maximum)
Outlet Pressure 19.'0. Barg 1.0 Barg (minimum) 1.0 Barg (minimum)
(minimum)
Inlet & Outlet | Between 0°C to 55°C
Temperature
Operating Temperature | Between 15°C to 45°C
Schedule of | Tentative Timeline
construction and | Project Start Date - October-2025 (from the Date of permission issued)
completion Project Completion Date - March - 2027

(Note: Construction will be started after all requisite permissions
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from the boards/authorities.)
Applicable standard - Petroleum & Natural Gas Regulatory Board (PNGRB) guideline —
and code Technical Standards & Specifications including Safety standards

for CGD Network
- American Society of Mechanical Engineers (ASME) B 31.8 — Code
for Gas Transmission and Distribution Piping Systems

Labour requirement

Construction Phase: 40 Nos. (Maxi.)

Water consumption

Requirement of water will be various activity during construction phase of
pipeline is as given below which will be met by tanker supply from nearby
municipal source

S Water
nc; Activity consumption in
liters
1 Stee.l /PE laying by HDD Method if 112000
required
Watering & compaction of the Trench
2 | (Note: For 1.0km of pipeline - 5000 liter, 202475
For Total 40.495 km -202475 liter)
3 | Water consumption for domestic use 46800
(Note: For One & half year - 46800 liter)
Total 361275

Energy requirement
and number of DG sets
with capacity in KVA

Temporary 3 KVA DG set will be required for electro fusion welding only
during construction Phase of laying of PE pipeline and Temporary 25KVA
DG set will be required for welding during only construction phase of
laying of Steel pipeline.

No stationery /permanent DG sets required on pipeline route.

Cost of project

13 Corers

Capacity 0.25MMSCMD
Population Density | As per design factor 0.4,Class IV as per ASME B 31.8
Index

Environmental
Sensitivity  of
project

the

Proposed natural gas transportation pipeline in union territory of DNH
area passes through DNH Wild life Sanctuary for 6.956km and eco
sensitive zone of DNH wild life sanctuary for 7.722km out of total
length approx.40.495km.

The everyday vehicle movement on existing road passes through DNH
WLS is currently present there. However, the proposed pipeline route
will not have any permanent impact in this area because it is 1.0 to
1.2meter underground buried pipeline along the existing road RoW
under PWD department. The impact envisaged only during construction
phase of the laying of pipeline in that area which will be limited to only few
days and the soil will be reinstated near to its original condition after
laying of pipeline. So, no major impact on wild life sanctuary is expected
on continuous basis. So, the project will have impact is very marginal,
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temporary in nature and reversible.

Linked
Proposal no.

Forest

S.N.

Pipeline
Section

MoEF & CC Forest
Clearance Proposal No.

Area of
Forest
land (In
Hectares)

Type
of
Forest
Land

Jhaveri
Flexo
Ltd.
Connectivity

India

FP/DN/Pipeline/494625/2024

0.2278

P.F.

Sili Fatak to
Randhe
Road
Umarkui
Connectivity,
IMP Power,
Sayli &
Siddhant
Ispat,
Umarkui
Connectivity
& Jackson
Industry,
Athola
Connectivity

FP/DN/Pipeline/494608/2024

0.9152

P.F.

Vasona
Char Rasta
to Khanvel
Petrol Pump
(HP RO)
Spurline

FP/DN/Pipeline/493459/2024

0.7617

P.F.

Total

1.9047

P.F.

Linked
Proposal No.

Wildlife

S.N.

Pipeline
Section

WLS P. No.

ESZ -
L(Km)

WLS-
L(Km)

Jhaveri Flexo
Connectivity-
4.515Km

WL/DN/Pipeline/500455/2024

Vasona Char
Rastha
Connectivity-
15.125Km

Sili Fatak
Connectivity-
8.525Km

IMP Power Sayli

1.736

2.151

1.572

1.838

1.361

2.076

2.310
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Connectivity -
7.2Km
5 Jackson 0.301 | 0.432
Industry
Connectivity -
2.480Km
6 Dabur India 0.676 | 0.225
Connectivity-
2.650Km
Total | 7.722 | 6.956
National Park Nil
Coral reef Nil
Mangroves Nil

1.4. Power requirement

Temporary 3KVA DG set will be required for electro fusion welding during only construction
phase of laying of pipeline and Temporary 25KVA DG set will be required for welding during only
construction phase of laying of Steel pipeline.

No stationery/permanent DG sets required on pipeline in operational phase. However, during
establishment of pipeline DG set will be used by construction contractor. Hence this moving
nonpoint source will have temporary marginal and reversible impact.

1.5. Solid & hazardous waste management

Solid wastes generated from the temporary campsites and other wastes like plastics, paper,
cardboard, etc. will be properly collected, segregated and reused / disposed off appropriately
(recycle, reuse, and composting / landfill) as per the guideline of SPCB.

E- Waste: Now a day there has been lot of awareness towards disposal of E-Waste such as
electronic circuits, picture tubes, special glassware, containers, tube lights, CFL tubes etc. The
proponent shall carefully collect, store separately and safely, maintain records of inventories and
dispose them by giving to TSDF approved by MoEF, New Delhi. The details of the same can be
made available as per guidelines of SPCB.

No hazardous wastes are envisaged from pipeline construction activities.

1.6. For associated facilities:

Proposed pipeline will have underground valves at every 1.0Kms stretch of PE pipeline and
3.0km stretch of steel pipeline as associated facilities along the pipeline route.

1.7. Workforce arrangements
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The construction works will be temporary and about 40 laborer's will be deployed at various
location depending upon the requirement during the construction period for laying of this PE
pipeline for transportation of Natural Gas. Temporary labour camp/Porta cabin sites will be set up
with all treatment facilities near development facilities for construction purposes for staff.
Construction workers will be preferably drawn from nearby villages.

1.8. Description of environment

The baseline environmental qualities of various environmental components like air, noise, water,
land, flora and fauna and socio-economic form important and integral part of environmental
study. The baseline data forms the basis for predicting/assessing the environmental impacts of

the proposed project. The present report presents the data collected during the sampling period

from December 2024 to February 2025. As per the recommendations of MOEF, the sampling

and monitoring has been carried out during non-monsoon season, on dry days. Various
environmental components were monitored and samples analyzed. Apart from this, additional
data were also collected from secondary sources i.e. Government/Non-Governmental Agencies,
Universities, Irrigation Department, Indian Meteorological Department (IMD), Ground Water
Board etc. to substantiate the primary data collected from the site.
The baseline quality of various components of the environment, viz. air, noise, water, land,
biology, meteorological and socio-economic is assessed within the impact zone of about 1.5 Km
on either side along the complete route of the pipe line via physical monitoring and analysis.
1.9. Environment monitoring program
Environment monitoring program is a key component to carry out environment monitoring which
includes technical aspects of monitoring the effectiveness of mitigation measures including
measurement methodology for Air, Water, Soil and Noise environment, selection of location, data
analysis, reporting schedules, emergency procedures, detailed budget & procurement schedules.
The following five environmental components have been considered for the purpose of
assessment and evaluation of the environmental impact due to the proposed project:

e Air Environment

¢ Noise Environment

e Water Environment

¢ Land Environment

¢ Biological Environment

e Socio Economic Environment
AIR ENVIRONMENT
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To establish the baseline status of study area, total 15 AAQ monitoring stations were selected,
along the pipeline route. In this region, conventional air pollutants viz. PMio, Sulfur Dioxide (SO3),
Oxides of Nitrogen, as well as Carbon Monoxide (CO), are identified for air quality assessment.
Along Pipeline route

The 24 hourly PM1o concentration varied in the range of 57.2-72.8 ug/m® may be attributed to
windblown soil, unpaved road etc. in rural areas in the study region. The concentrations of SO-
were observed to be varying in the range of 7.4-13.1 pug/m?2. Similarly the concentration of NOx
varied in the range 11-16 pg/m? along the pipeline route.

The observed carbon monoxide concentration at all the locations were <0.5 mg/m? which were
found less than NAAQS.

NOISE ENVIRONMENT

Total fifteen (15) locations were identified based on the activities in the village area, traffic areas
and sensitive areas

Along Pipeline Route

Equivalent noise levels, Leq (Day) and Leq (Night) were monitored across the pipeline route. The
equivalent noise levels varied in the range of 43-69 dB(A). Vehicular traffic is the major noise
sources and contributes mainly to background noise levels in the study area.

Noise levels Day and Night were monitored along the pipeline route were observed the range of
42-69 dB(A) during day and 35-70 dB(A) night time respectively.

WATER ENVIRONMENT

Water Quality Assessment

Surface Water Quality:

Surface water samples were collected from Near Amit Petroleum (Surangi), Near Sayli Road,
Near Kilavani Road & Near Dapada to Surangi bridge. The analysis results indicate that the pH
ranged between 7.29 to 7.59 which are well within the specified standard of 6.5 to 8.5. The TDS
was observed to be 445-895 mg/l. The total hardness recorded was in the range of 134 to 285
mg/l as CaCOs. The levels of chloride and sulphate were found to be in the range of 98.5-124.2
mg/l and 52.8 to 59.8mg/l respectively. Heavy metals content (i.e. As, Al, Cd, Cr, Cu, Pb, Fe, Mn,
Zn and Hg) were found to be very low and within specified standards.

Surface water quality is well within the permissible limits IS 10500:2012.

Groundwater quality

The analysis results of ground water samples indicate that the pH ranged between 7.25 to 7.85
which are well within the specified standard of 6.5 to 8.5. The TDS was observed to be 878.4-
1289.6 mg/l which is within the permissible limit of 2000 mg/Il. The Total hardness recorded was
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in the range of 197 to 276 mg/l as CaCOs which is also within the permissible limit of 600 mg/l.
The levels of the ground water analysis results indicate that the water in the region is fairly
potable except that disinfection may be required for ground water in certain areas before being
used for drinking. However, the incremental value has no impact with reference to the project
activity.

LAND ENVIRONMENT

Land use of the study area

The land use & land cover map of DNH pipeline stretch is prepared for the land use study. Land
use and land cover of the study area as well as the morphology was carried out by standard
method of analysis of remotely sensed data and followed by ground truth and interpretation of
satellite data. The outcome of the land use study is presented in EIA report.

Soil:

Soil was collected at different stretches along the pipeline route. Soil samples were collected

from15 different location along the pipeline route.

Physico-Chemical Characteristics
The texture of the soil was found to be Silty clay in nature. Regular cultivation practices increase
the bulk density of soils thus inducing compaction. This results in reduction in water percolation
rate and penetration of root through soils.
Chemical Characteristics
pH of sail in the study area was found to be slightly acidic to alkaline in reaction as pH was in the
range of 7.24-7.84.
The electrical conductivity (EC), the EC of the soil sample was in the range of 1.20-1.35 ms/cm. It
was observed that both Calcium and Magnesium carbonate concentrations were in the range of
448 — 623 mg/kg and 73 — 105 mg/kg respectively.
Nutrient Status:
Organic matter and organic carbon present in the soil influence its physical and chemical
properties and is responsible for stability of soil aggregates. Organic matter and Total Kjeldahl
Nitrogen were found in the range of 0.52-1.21 % and 328-438 mg/kg.
1.10. Additional studies
Additional Studies like

\ Risk Assessment and Disaster Management Plan,

V' Emergency Preparedness Plan and Response for Pipeline

' Training
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1.11. Benefits of the pipelines

v

AN NN VU N N NN

High performance (Globally proven leak free system)

More flexibility, coil ability, ductility, high elasticity

Low density (low weight, high strength to weight ratio)

High resistance to corrosion

Low heat conductivity (small thermal loss)

Smooth surfaces (Low pressure losses due to low pipe friction)

Easy to transport, handle and lay

Longer life

Easier and speedier joining techniques to ensure leak tight joints by
employing electro fusion techniques

Higher productivity, i.e., reduction in installation time (15 minutes in case of
PE against 4 hours in case of steel), thereby lesser inconvenience to public
Reduced number of joints, hence safer and leak free system

Less time is consumed to repair PE damages as compared to steel
damages

Good squeeze off properties

Longer design life of PE pipes (50 years) as compared to steel pipeline ( 30
Years)

Avoidance of NDT techniques in building premises, which is very critical

Size of trench is less in case of laying of PE pipe as compared to steel

1.12. Project Benefits

v' As a consequence of the rapid rate of industrialization in India, fuel needs are increasing

at an equally rapid rate and the supply-demand gap is widening and steps are being

taken to address this issue.

v" Natural Gas is uses as a low carbon cooking and transportation fuel compared to

alternative fuels like LPG, Petrol, Diesel and other traditional fuels.
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v" CGD networks ensure uninterrupted supply of ecofriendly cooking fuel in form of PNG
and transportation fuel to vehicle in the form of CNG and thus benefiting public health at
large

v" Underground CGD networks will

CGD network supplies natural gas to

help in freeing up congested urban
city roads from LPG cylinder
distribution tempos/Motor vehicles
v" PNG expansion will free up
subsidized LPG cylinders from
urban area so that the same can be
further distributed to rural/remote
areas and it wil ensure the

continuous cooking fuel supplies to A
Industrial PNG otels /Commercial PNG

households.
v" Pipelines are internationally recognized as the preferred alternative for transport of fuels
from the point of view of safety, economy and relative environmentally friendliness.
v' The project would enhance employment opportunities through contractors for the local
people during construction phase.
v There will not be any adverse impact on communication and transportation.
v" One of the additional advantages of pipeline transportation is that the scope of economic
offences like theft / pilferage and adulteration of products would be almost negligible.
1.13. Annual Operation and Maintenance plan
GGL is regularly maintaining annual operation and maintenance plan for PE pipeline
natural Gas distribution network which includes monthly Patrolling of MPPE network and
crossings, quarterly monitoring of LPT/LDT of PE network, half Yearly Special leak
survey during festival.
Proposed DNH pipeline network will have isolation valve at every 1.0km distance for PE
pipeline network and 3.0km to 5.0km distance for steel pipeline network which will be
regularly inspected from Upstream and downstream level. GGL will regularly conduct
training to its stake holders and beneficiary villages to create awareness of underground
pipeline network and its working phenomena. PE pipeline network will have route marker
at every 200 meter with emergency contact number for any future unforeseen. Natural

gas PE pipeline network having with ethyl mercaptan added as odoring agent chemical in
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natural gas to easily detect leakage by someone and emergency response vehicle act
timely and stop gas flow by closing isolation valve to the affected leakage pipeline
premises. This will help in any unforeseen fire and unexpected harmful incident. So, GGL
is maintaining very high standard safety protocol which will protect nearby human being
and surrounding environment in any crises.

1.14. Environment Management Plan

Environmental Management Plan (EMP) is the key to ensure a safe and clean environment. The
present chapter on Environmental Management Plan envisages the management plan, which is
going to be adopted for the Pipeline Project for the proper implementation of mitigation measures

to reduce the adverse impacts arising out of the project activities.
The following issues have been addressed in this EMP:

e Mitigatory measures for abatement of the undesirable impacts caused during the
constructions and operation stage.
e Details of management plans (Green belt development plan, Solid waste management
plan etc.) institutional set up identified/recommended for implementation of the EMP
e Post project environmental monitoring program to be undertaken after commissioning of
the project.
¢ Expenditures for environmental protection measures.
1.15. List of villages along the pipeline route
Proposed pipeline passes through villages i.e. Dapada, Chikhali, Surangi, Khadoli, Tinoda,
Amboli, Bidrabin, Khanvel, Kala Chauda and Kherdi of Union Territory Dadara & Nagar Haveli.

Route map showing proposed pipelines route is given on page no. 14.
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siAs1] ARIL

es1d A [AH2S(2).29.06.) (B 211G AU (SRRl Aeds (GRS did vlauid]
8lY), elldsll Alefl {12l 2l AU (A8 5usfl B, Bofl AAUd U Gl WIUstL S|
wIAG B, Bell US| Fog, USIR GIRL AULA elerl Wa 2R eAd] FogllRid WalHi A YRl
Ulsq Aeds eliudisl Alogell tiellddidi 11A9 8, Bell GIRL €35 wildH duRlsRA el AN
YR\ ULScIHi A1dQl. €39, cAlulR] wal ENELs GUANIL HRlddl dURgSIRA dotssialR
A YR UISAIH 1Rl Dol U2 2.9 :da UlWel 2 1Rl Q2lEyH e Aud Ay
yqedl oil) gL eleRl A <R eddl e{lol(as UReledl degelld &AMl [l AU
[SRevyelel A2ds olludl, (MRl AHoy AUlEst WA WA HIRell W[E5ddl UM 44 D.
2.D.N4. GIRI Rl GUR Hlddl Hud RUGNA A% w2l Wetlddisil A=t elE, ul
Aogetl vidold HIGMHI wlddl dleila A1Ae1%) A YR ULSclH] A1), 8 ULNEL glSdiHi Hee
52l

s AU (@RS dsil ([dxdd eloN(Es &xAell ¢35 Aetldd duRjuAsiR Yol sedl AN
usluLsal Hie uldule 8. Secllldd Ul elel M o2k ¢Adl(Sl. Ast. WA YU dH d«il
WIAURIAL ([Aldy wWENOLs ANR] wa 8-S [ARARML AuE AA AW sl HIR
2.29).0d. ¢RIl wldMldlS (o] oad] woseu (4] diofl Aud A URdest Ulsudlest
Hletui @MU sRallel] dlogetl B.

Yfogd Ul (ARl ols @l Ul Al ofl) uad AU L ©. A Wes AL Al el eldl
320118l Yoo * Ao el A URdSst Ulsudlset w1NOLs Ugld” d Al Fa130Hi ud
8. 3U3 dell gl2L ((asd st(Sdd Y a0l WU Al 8.

& WIS W W[l 9% LR 008 W qHi UAE JHRL YoM Udlldd URYlwell "€
18 uel AY YRS ULBUALSl” 3 % AQleld ULS/eRARPRU/S1E I s/uR R[S ddestelld
83 (R4 el %) 2[He1d) UlSAHI US B A 1 welAA HYowod U HoR) ad] oseil
Sl UA [ WA} HRuisel 1 Yy cudelye dlogstlel]l weAldell Hedld dUR
53q) %3] ulal B.

Uddulet udldulell Reild 24a Ydlldd dosetlal 6la % U3 weHifeld 8 dal ilsiui 2Au{lA
ud[aReflY 24URe] HEUise v UdiaRQlU cude st Aol dUR 4196 B,

1.1. UR¥l%ellell @10 ofl HilEdl

Udlldd URAesell elel wa PR eddleli «{1A e2uldd ([dadRMie] UdR Uit . B Hud
&9(aei oM [AeLfFd 534 B,
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$H | 2AVllde] vildu o 0 | 54 (52l
0]

q WIRULSL »A sAsAUl | dotts wuulsHl wad Ru{ldl culd ulddl PE
(20°15'2.69"N, | (20°12'42.16"N, | (Q\[@s(el(@st) ulpudlee- (&Uld ASeil ¥UIUI
72°58'0.70"E) | 72°58'16.00"E) | ASel UHidR)

R dAlell AR A | Wleldd HP | dudl uaRulsHl i ¢ 63 cald wriddl ¥lg
(20°12'28.89"N, | WA [AUH  (20° | UlBUALDt (UL A Sefl WIUIHI S AHidR)
73°1'30.01"E) | 8'11.43"N, 73°

3'45.75"E)

3 el sles | it A5 | dulls cuulsHl wAd & 6y AR "Riddl ¥ld
(20°17'13.16"N, | (20°17'48.62"N, | /RuHIH] cdly Hlddl PE (Ul(@g(elfdet) uipualest
73° 1'34.12"F) | 73° 5'52.35"F) | (&Uld ASeil UM ASel UHidR)

¥ IMP Uld? | Riggid oauld | doils 905l wal € 63 el wrlad] @ld /auHll
Uludl (20°14'16.43"N, | A "lddl PE (Ull@s(el(de) ulpualee- (dld
(20°17'21.90°N, | 73°3'32.48"F) | 2ASeil UL ASal AUidR)
73° 4'52.24"F)

Y BsUel o5| | welldl dulg ycol5Hl wa uHl{]l culd wrlddl PE
(20°16'4.53"N, | (20°16'23.21"N, | (\(@s(RfEt) ulpudisel (SUld ASeil UL
73°4'26.07"E) | 73°3'11.52"E) ASa AUidR)

3 SIR 85| | SIR 85| | dulg 2.euo(sH]l wA wRuMlHl culy wruddl PE
sa(selddl 25 | salseladl (QEsfE(@) ulsudloe (sUld ASeil @YU
218 AR ASa UHidR)

(20°15'2.27"N, | (20°14'5.40"N ,
73° 1'58.45"E ) | 73° 3'3.04"E)

1.2. URUl%elledl Hil&dl

W WALl BolE U2ld, Slnd ddR Bell Gulalell Hlal UHIQMI Ued L Vel el 8 3 deil
RUL o] cyarel i vl gl dseils Gledl adl el 8. dell sdi gerdl Axell GuAldL 51
UL USIe1l UENRLo] (111l &l R elefl. 2414 A 25 Fa ya{defly [MHadl dRldd Wadel §le
dell \Wlod wed] eRefl BeR, SU 5 Al WA osAlel 52 Adl. 1l Wl Yelala Aedladl
GURid d €2, ©S wa Altsilell AR ReUldd Y[Eild 52 D, secdl Asil vaulda wejs0
Ylaga e udla, (dldy GNML culul] edl Ui wa 843G &quR gAUI Serdl
el GUALIA] A M L Sl 41d B.

Aol AU (@RS dsil [dldy Ales) AU 2ASR [dcd Rl ALESIA ULBY GIRL AU AY YRI
Ulsdlsfl Alogetl 418 A5 IAE] es2Ud U S1Rel SUsil .

sl A (EA[H2S SerQllAd YRRl elel Wl 2R sAdHi AUE Y YR UISq UlBUELesis]
A2dS RN 5L %S W O W Bell 1L 20 UIBUELel Alud], AU Y of ([ddL 539
Wal defl AL AsnAd Yladin) Bl 5 adledod]l vieR oHeeR(l Al dled @auddl 5 %

513513 ARIA-RAA I (2

EAAAAA A DA DAL AL AL A AL LA L8 S AL S LA A LA L S 2 AL S AL L L S L AL L S S AL L S A
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»



////////////////////////////////////////////////////////////////////////////////////////////////////////

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

Ullae(elfea ulpualsel Hie €2 1.0 [SHL vid ua 2ld ulsudlee Hie 3.0 (sH] el u.0 (sHl
vid? WM scled] YHIAL Ul B,

Udd MEdlaH 3erRllRd YRRl eleRl Wal o192 AU UIgudleet otiwdle] o MU [&d 2
detldd 8 ddl yalaely uetld) ([€le] dele 534 9.

W SFHQlef] ARWIUGIUL AU AAetl GUAL IR W w1 AU eifedd 56l 2AslU ddl
Qe M i Iy UENQIstL ARlell ¢fl8, AuE o1l GuAldLel]l ydldBlell dRiddiHi 516 Wiy
o152Ulst Q) oAS. WM, ULBUEIDe1 GIR1 AU o] URdEst A U0 weis0 UG D.

1.3. URl%ell Gur uslal

2.2 04, A%Udell (dldy ASAHI AHY Seclllfd Uzl elel Wa 2R eddlui (afay
NALS, AUl 2o 288US GUellsdizla AU Y Y Ulsdl AA6 Ay [AdWe] Aeds
Udlldd 53] @] 8. Bell Hie AUd A (GRS IR UIOUELDel sllwdl, Hitdl, GUALIL Ao
A Aed s Rl HI2 (Q2L[EUH Wes A4 AY A3 6ilS) PNGRB-{l 123l dldd 8.

L ForQllAd YRl elel WA <R eddluiell R adl uisudisel §6 Hoila yoseu (sHl
dodles U1 €7/¢" oY Ay Ylddl 2ld wal .U HIHl ety "riddl Wlg (dl@e(eileet) «
YH1AQL U 9. .

YR UisuaIseteil Yo Ylauial «1A Yoo 8.

URY\ogells] ot So¢ LR U2l £lel W «19R AU sldsil ASetl GUALL S lefl
AR SIH Sdlell WESIR 60 AUM A [SRRUYQLs UIBUE st

o] BUi
9. WIRULSL &l »A7] sa5)- »A?] sAsl sellselall

ULBUGLsel (Sl ASeil AU S AUidR)

2. dllell UIR Rl &l Wielde HP Ul[qUH — Wisldd sa[s2(dll
- GuYLE QUARU(SH] v4el ¢ HU UL YR1dd] 2le ulpudlesl
(Ul 2ASeil WU ASA AHidR)

3. ldl s1es &l 2i8 AS-GUS1Y s4(2(all

1y Ylddl PE (Ul(@e(ellEet) ulpudlee
(SULd ASeil WYL S UMHidR)
¥, IMP UldR A144] &l Riegid ould selselall

y1ddl PE (Ul(@e(e(Eet) Ulsudlssl
(&ULc ASeil ¥2YLHI ASa AHidR)
U. B5Uel ©S2] el welldl sea(s2(all

ULBUELSel (eUld ASeil UM 1S UHidR)
<. SR HS2] sa(se(asl

- do41es W uqUsH] wWa 2uH1H] culy YRladl PE (ul@s(e(ds)

- LS cUUISH] WA € HY I Hlddl wld AuHlH]

GOl 9.(SsH] wel € HY Y Ydd] 21| /AuHIH] culd

- do4le5 R.¥¢oSH] 3ol RUHIH] culy YRladl PE (Ul[@s(e(ds1)
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-Gu1E R.eUolsH] wal )RUHIH] culy HRlad] PE (ull@s(e(ds1)
ULBUELSel (Ul ASeil UM 1S UHidR)
54 do418 wo weu(sHl

A A ] Al SLoel. AU Ui £lUSL M RS ALl HURZIH(BURAIRM)H ]
Lddl AHell Yasl el ARMIE WRS] el SIGe WU (EsdlU)HI
[y wNOLS 2 281115 GUeil sl Yl
ulsudlge HelkRug 24 ulsudlgel
o ULBU UMAL s1udel 221d; pa525 ey ARS (ERW)
o 214 AS: API-5L (PSL-2) Y6l X 52
uldl e (e« (PE)
o UleY AMIAL U4l elelast (PE)
e PEJS: IS -14885 Y% P-100
¢" NBR2ld) £’NB(214) UMl PE (ull@s (2 (det)
[ShLe5et VIR ¥(.oBarg ¥(.oBarg %0 Barg
NVEIESTRVETH 2% .0Barg ¥.0Barg ¥.0Barg
gelde YQIR R€.0Barg . .
. ¥.0 Barg (maximum) ¥.0 Barg(maximum)
(maximum)
w162 42 QR q¢.0 Barg . .
. 4.0 Barg (minimum) 4.0 Barg (minimum)
(minimum)
So1d2 dlUHlst 0°C &f] yuec «{l g

w1Geqe dluHled

quoC ] wyeoC «{] )

wWigsid wal  ylgse
YRldl Hieall ¥qudLL0

Ulpse 2 edlef]l 21U YHAIWL dIRIW : ALs21eR-03U/URd 1191
AU ALd] i A diRlw

vlogse Yl e isfl diglw: 113l - 200

(ellel: oIl UiRdel] oit]] aed] udletolladl Aucyl Ul o wiusiy e
5AHi w192l

dd] usdi HlQl wa
51S

(ULBUELDe WeS AU Ay 39Y@23] 6ilS) PNGRB, 2[5+156 221555 WsS
A RAE3UA 8054(39 V5] @ 1e5S- Al % Sl 2 A ¥), ASME B 31.¢

Qufef] eRULd

WiYsIHell dwSSIHL - Yo

ULl quriel

WS IHell dodsSL e Lel

1 |HDD uwddell PE/RZlA  ULBUELYe | 1,93,000 (@22
ol lWd 4]

R SUdAl dellswl HIEldl ulledl wile | 0w0U [deR
ulsudloel (oeidl ayl-ell Y1 s3l
y1Qllefl €9251d 53] YU $dl YI2)

3 | 8BS dURILHI ¥ 00

$4 duzIRlL 35994 (€2

sl 2 A2 ol weRuld
Wl dullefl  &udl
KVAHI

ULSUG et (it SIHoL dulsSL e SIHAGALG 3 KVASiL S| %) el
%0 USLL Bell GUANIL IA52) §3oset A[ESaAH] Q) wal U KVA Sl )
Jedl GuAL WA ulpudloel AlESoui Q). wWlULledel dudssl
£RALe ULBUELSel UR 516 U] / s1H] Sl %) A2 ofl 22 usel «lel.

Y RAUesetel] W] 13 5215

&Hdl 0.4 AY AY Ay ] 1M SI(MMSCMD)

dxdl €sicl YUSIS(PDI) | SAI IV ( ASME B 31.8 oll HlslS) Yyud)

Ulgseeil udldefld | degQlld Uzl DNH (ddRHi 56 dudles 441212 Yo ¥eu(sH] douite Us
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ddesieiladl

Ydlldd QA4 Y URdEe UlsUELSel DNH de|2)del WHARH L]
€.cUs(sH]l 3o DNH di®)del WHURRAL 951 Alu(ed HlaHiell
9.92(5H] dodlsHiel]l udlR &l 8.

&lGoll WL DNH dodl ¥)d WeARPYs] AS GUR dl&sile] desdr Ulg
8. A4 89di, Udlldd ulsudlsst dlludleil Ugd el ASa 518 Ul
s 1108 AR Add] <18l 512315 AL uLloudlsst 9 &l 1.2 Hl sH{leiui
Q13 (e9icialefl S1U B waA A Sleeil ASell SIH Scllotl w[ES12 S601 %
ol 1WQl. % UL MU ULl d §5d itsIHeAl S5 €161 % UL wal d
Ul HYfed qHY 12 E1E elsl (edd Yadl o &2 dulRisll HIdl @
UlesiH edlel ofelR sladidi Hidl 2l d ulel BHel du Retldui
Ulsudlgel ollual Ul qudd s31 uigflell 9esid gRRL deilsl 530
talHi ¥1dQl. gl 518 Ul Buwldl 121 HAR s1uHl 418l e d
WEARPYA 4 el w1l URAAeAL GlRL Ul #UR Wi ifsdd
SIHUGLG e Ulddd] 8.

Aoiltd  det [deidl || 54 | uipudLeel HilSdl | MoEF & CC | Area of Type of
Rl eURd eloi qlel 13 Forest land | Forest
AW slR | (In Land
Hectares)

1 »azl s45] | FP/DN/Pipeli | 0.29¢ P.F.
olesdl  [@AMRS | ne/494625/2 et
sa(se(adl 024 SR

2 iel slesell id | FP/DN/Pipeli | 0.¢aUR PF.
s GHSS | ne/494608/2 (et
sa52(ad), 024 sR)
AWLISAUY]  yldR,

ARG M Riegid
guld, GHSH
sa(sefadl w4
% S4el g5,
welldl salselall

3 alell YR 2Ll | FP/DN/Pipeli | 0.9€19 P.F.
WA WA Uy | ne/493459/2 (Rl
(HP RO) 024 SR

Total | 1.¢0o¥9 P.F.
(4Rl8d
§12)
Hoildd deua ([Qeldl | | s4 | uloudloed HIlEdl | ESZ- | WLS- | MoEF & CC
HogAl IR leR L(Km) | L(Km) | deu%d ¥ogil
6|Page
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AN R (F)
1 | »d3l sAsl 293¢ |94l | WL/DN/Pipel
sa(sefadl - ine/500455/2
¥uqulsHl 024
2 | dlell UIR 1l 1572 | ¢3¢
sa(se(dll -
U.9u(s4l
3 | [lases salselaldl - | 1.361 -
AN
4 | IMP E] salsefadl | 2.076 | 310
-9.2(s4l
5 | Bl OS5I 0301 |0¥3R
sa(se(adl-2.¥¢o (54l
6 | SIMR ©5%| 0.676 |0

sa(s2(all 2. euolsHl

§G | 9.9 | s.€US

WY Gélsd o1€]]
s1ke 3s o1€]]
Halg (mangroves) o1¢f]

1.4. UldReil eRUld:

ULBUdlgeloll (itsIHell dussl eRd1s Ul (eded ulsudlsst Hi2 9asel s3et (€51 s2dl
HI2 SIHAALG 3 KVA Sl %) e il a2 usl dHey 21d A[E5o] HI2 U KVA SI%) desil aer
Usl.  Uloudleel wuel el SIRIHL Sl 2 Alledl w:eRuld us <&l dd odi,
Ulsudlgel RULMUd sl 44D Sl 2 A2 WidsiHell SlealseR GIRI dludMi #1dRL. Beil GIR0
% URl AU UL A 5HUALG, «if&dd wa Uldddl s

1.5. Allds(eot) ol Flul U cudellust:

SIHAGIG ZlHie] % elel 5UR oflsnQl e oflos) sUA Bdl 3 wWiRes, AR, s1S «lS a3
419y 3ld 2 Yl ] odl «ll g1l 81RQ1 Yeyod dauled 531, 4adl 53], s3] Gulal U9l wedidl
A1 (o516 SAM 19,

¢ de - &4 il (edAlui §-Areell [AAsia U el oxdy(d widl B Bdl 3 saAslleisy U5y,
[USAR 2Yod, WIY SIUstL dIMBL, 2012, Yol dleey, ¥l Ag Ad Yot dR. Bell Susil gIRi
51012 Yds As[Ad sAM w412l Ao wadlel]l A Yr(eld I AAs $AL wA A4 ) & A
Wes A, «id]l (eed]l gD Hied 2l WY Sl A5 o AW 6LS Watldla [Asie 53] UM
142, dsil (da1dl 104 Yl ] o] <1l 1121 €0 Yoso Guaod 53] 2aidi w14l
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UIoua Lo WitsiHefl ugdui s1e usl wluHl suR) gdlefl Aetidel «efl.

1.6. AU Y[aurzil

Udlldd WISualeHi uudsilaHi Ao uRdest Asdl HI2 [FHERLd vidY eplel dleg
qollddiHi H1d 8. ¥l dled UldlS(elde uisudlo«di €2 1.0 (saldle: ddd wa ¥ld
UlsudlgeHi €2 3.0 (selHle vid AuLsdiMi w1 8.

1.7. sIMeIR\e] cudrelusl

Witsidell sIHeR] SIH YAIG €S AdiMi #1dQl wa wel(¥d ¥o sHeR]l Ul 6 Ulsud|os
alldls{l s3] erlel Ay @INA SeRULd Y oigS1HeAl dMSSL g1t Q2L M
14l WitsIHatl SIHLIR] A% Setl Al Uuiedll 53 Adiui w1awiasiyedl sl B d
RN IS (edd YRl §5d SIHUAIG €18 it sIHetl RIA 516 E61QL 5 U] cudel|s] e
el us.

SIHEIR] HI2 a9 U], 41219, Y2 /3le1l luled) ddsfl YALd cudell ALl sodil Hi2
defld Uelel ¥ @lsSt slladl edlMi W1dQ) «&l URL slealser gl Axeil Ao cdel] ¢gl.

1.8. UdidWef alel

ualaefly eeslstl Hoeid yalaella oell Bdl 3 sdl, ulefll, udles, s, deiufd 1 ikl
Y, AMICys Auey wilels Heed AR uaaRY Wed1dell Yud H) 8. Ydlldd Wlgse
GIRI Adi udlaelly vetdlsll AUEl AUy 1SRRI widR YR (A dlodd) Sel Guell
sAHL wLd] B. ddHlol HSalgH] (SRR 0% ] Fu 1] 202U YHiloll diyellstl YHUALNL
el Ws[Ad s W1AE] HilSdlofl 2L scAHT 241l B. W 2T ¢ s Wos A Al <l
Hidlellst Yoyod, Ysi (EdAMi ALHIUL Ridide{l RsetHi diyell AdHi wlcdl 8. Ui [dldy
udldRufly g2sle (181l scli M1 sd M oiysiiuils] ULl (RNl SRAMI W1 &, 241
GURid, Ase53 Al Wedd U1 / [Geid513] Wil YlAdRiZ), Ry (dei,
HRAY cdlHlst [Aeidl R4S 1AM S)) eptefesnl 6lS A Uil ugl duRlell Sel As(Ed
SALH AL &dll.

UG8l o1l Haeyd geslsll Haeld ARldtdl B 3 &dl, AHdley, IRl aHlst, W%/ sdidled
Aues UHLEsS — wLels 433e] ulsudaleel HIdeAl oifl o 3412012 LU (5ol AUR (AR 1M
WY At WeHLleld s 141G &d.

1.9. uaidw (et siisu

UdldRBle] (1818l 5dl HIR UdldRWlell [13]etlls] Yeisel 3 s Y ees 8. FUi &dl,

y1ef], oot a4a eleleconl udicRl HiRefl Hiuel Ut (d, Lol udedf], 32l [AaNgl, w1edld

8|Page
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UHA Usts, 52152l HIRell sildlgl, (QdddiR Uledell (HdREl udldlsll USR5 L1l
(c131e1lstl dsefls] uldidlell qHidel Al 8. «{1A eolldd iy yuldey gesla wlleui qega
YRId Wlgse HI2 udldNd Ueildell Helisetell wWeALY Sl Al . B-{l (dle vallde
w&dlqu| 1193] qdle 8.

+ &dlo udlcRel
+ oo} uAldRel
+ Ulflef yulael
+ ogHlelo] UldREl
+ 3(ds uularel

£ UMHLCss wiels yuidel

&dlef udidral

UlsudLgel HIoL 18

WAL [ARARHL 18R Fvdl RN Sl HI 56 15 @0 Ude sAU[ edl. 3l (AU
221 &dl, UeN sl Ui UL 24, 90, Ul 24, .Y, UESR SIILSULES, 54155 21§ «1les2)%e,
WHLAAL 23let, |R Hlgadl, W3l Uikl ©fl R l) el duey sloslsiolst wa 516l
eAlSAIES A sdlefl R ldtile] YRUisel 5cl HIS USIAAM #41d6 &dl. ¥ 561516 Ul AU 0
Aigdl U9R-9R.¢ug/m3 «fl d #ldl Hull &dl % udet edll §5ldl HIEL, S1UL RA AL AR
el E18 A3 V. AR Ul A1 .U o] Aigdl 23.6-29.3 ug/m3eil Ui edl. UlBUEIDet 11 412
SO2 <l Ai¢dl 9.¥-93.9 ug/m3 il Ui ldl Holl edl. do WHILl NOx «il Aigdl 19-9€ ug/m3
ol Ui ulsualsel HIoL A8 %ldl Holl edl. wioy Yelisst @0 Luleini AWl NH3 «fl
URAL Algdl <30 pg/m3 wdl HAG &dl. % AURICLS WLd GEldN), UQetl $UU 1A HIElA
la €lo A3 V. 2R ARULA 03 K| YR sel 101N <0 pg/m3 Hldl HAG &dl.

s1odst HlolsULES ofl Aigdl wrio YRuiset RN Lo ALl <o U mg/m3 ldl Hoil sd.
% AYIY HRQNeAL Hists (NAAQS) HIZstl slodel SIRISUISSHTl Aigdl 53di 2] B. Ulsudlost
U1 wlddl Wyl Yeuiset RN cloS\sledel Aigdl HIUL o 2us1d dd) w1 Jui 2dl
HAE &l

el [sla] uAicL

uipudaisel 11l A1
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54 4 @0l uedll A [ddRUL adl ugldall, 2U(ss [ArdR Ha Adeegild (drdiRa
ot Al sa1Mi HId] edl. YUY tdled dR (Equivalent noise levels), Leq((ed) e
LeqRL(A)s, HEU[Sel UIOUELD HIFMHI vlddl Ude 536 RIONA ST w1y Sq, HHEL 6
R ¥3-5¢oil AR ol Ui dal ¥ - £edB(A) [edy el A AMAell YHA 3U-9odB(A)
Wi sN HIUdIH] M1dE &dl. disecddelR ol 21(s5 d eafelell H12l Bld & Wl A5AIGeS e[
ARMUI Hecdadl 101 W B, ULBUELte] ollWdl dwd td(elell 24 2lSL YHIRIHL S1HUELG
q 12 = 2Z B Ud dURIlell dMsSIHI d[olsil 2d GUR 518 UL AyR ULl «i&l.

u1gilell o idriie] Yeuisel

AUL2] el 2 lciril

AUL2] ANeil oiyotl WM W2 [QUH 199 5(R4220]), A1AE] S <198, sedlefl 1S 1S WMol &15SI
el Y200l (oo ulAel AdiHi WLl Sdl. B YaussWL URRLIM %ldi pHe Y& 9.2¢ 3a 9Ue
&d, 2151 YL ¥¥Umg/L WA (U mg/L 2126 CaCO3 &lSAd 13% mg/L &l °¢U mg/L,
SAIRUYS e Umg/L &l 1¥.3mg/L el 4652 U.¢ mg/L 8l Ue.¢ mg/L «il Ui %sldl 4ag 8.
A5 ulRflofl JRIddl uloualsel Il A1 slSAY, 2led (SHled Aldls, salRISS wa 42
\di d 2dls1d UHIRLd dRe(] vie2 B. &dl Ned (ie. As, Al, Cd, Cr, Cu, Pb, Fe, Mn, Zn and Hg)
&30l AN HIAML, 2SI YHLBIA 2cdRefl vieR Al HAG sdl. qUL] Uzetl Uleilefl  iadl IS
10500:2012 ofl Hisd HULLIM] \dl HAG &d. URUe1le{]l Ug[deil €ld w1 lgeil udldlsil
ULRlefl dpRiadiHi 516 Ul 1AR Ud sl qeildell Uil «teil.

epLefs N %ol dRldrl
LS Nl oot 2])ell [ARANRL URELM) £21d B3 pH 9.u &l 9.¢U o{l 4 edl B €U &l cu

ol [(Er 1Rl vie2 B. 1SN 878.4-1289.6 mg/l Hldl HR] &d % 2000 mg/! =il Hied
HUlelHi 8. Caco3 dild «lluldd 56 5(8etdl 197mg/l &l 276 mg/l «il Je2Hi &dl B 600 mg/!
ofl Hisd HAufelHi Ul 8. ¢fdlefol (ANl URRIMAL 32 3 8 3 ki ulell dlaigias 8,
Ridid 3 ldl 412 GUAIML Adl uddl A1ssy ([AelRIML eplelwo HIZ )dll) «llels(suls]
(Disinfectant) %2 US| 213 8. %l 3, UlBse Ug(rsll AeeHi duRlel YRl S16 U2 dl
siefl.

o Hlolo Uil

WAL [l 1Rell Hloteoll GuAloL
o lsistl GUALA] MUY 5L HI ¥o.¥euUlsHlofl diga wWid?] Adl HI2 -GUUIIL W &

WROLEA(LU/LC)oLL o15UH] MolldaiHi WIAEL Sdl. WU (AR HIZ ¢-GUAL wal 6
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WRYIEsE AHoy HISIER) vial weleiest A2dl8e HI[SdlA wefulA scAIMi Aid) edl. 2l
GUALdLetl WAL, GIRLHAEL URRLMHsLL [13sY 8. 116, 3. wWedlaHi £2lidd B.

elllds - AA1U(BLSs [AAN AL

WU (AR RMI UlsualDetell M1 Uell elogel NN g6 U U8l HIledl elifoll
AdIHi LUl &dl. Befl A HLElstl ARidrila elld] sl

yuy H1[
H121eAl 2ustL ULs[ds Tl As] 4l wal dia dioil aslal Hoil edl.

AALIA(BLS (AN 1)

YuAd(el HI{

WY [AcdlMi w1Ad] w{leAni pHe Hedisel s52di d LSl A (R(5sell wiesaldel uldlsul
£21(A 8. =il pH 35 9.R%¥-9.0¥ &dl.

oplel WA s2((AdsN-1:U) Ui ¢led &R HRL &dl, B 8a(5254 $5(52(A2l(® el 2euni
glladiHi A1d 8. HIElel otysilefl & Al 1.2-2.3U ms/ecm HUll edl. HIZIHI REeL Hscdail el
VR SlEY wA AARUH V. d ULl AddlseHi w1y eq 5 tiad S(eR1IuU waA AA(AUU-]
Uil ¥¥¢ — €3 mg/kg and 93 — 10U mg/kg MaisH edl. AR s6liled 309 — 39Umg/kg il
g wldl HAG B, A[SUH Wl U [RAUH WUU- 03mg/kg HA ©e-¢emg/kgeil Ui Wi sH
ULBUELDet HIL AIE os\dl HAd B, YRld YRl tatl2] Hlotetl UA[dQIHE S16 Ul [Guild
AR Ad o] w4y el s,

NS decllof 2dR

WAL s10de1, §6 BASIE 19212l el 56 125U 0.UR-1.21%, 3¢-¥3¢mg/kg HA 13.99-
9€.3% mg/kg eil U] weish ofldl HAG sl YRld URUIeLL tadil Hletetl U lde1ui &l
N Ssccdletl WHIRL GUR $16 ULl [Auld 4UR] edie{l 2408l <2l

1.10. o BEYA:
W] WARALY B 5
o BIWY YSRUiSel W WU [tl el Yol Yool
o UIBUALe] HI2 WIUASLE]eA UL 2 Uldeild
o AY dIElH

1.11. UIDUGELYel ol dleil SlAEL

v GRdH ARlddl 1A 8. @RS 2 HicUdl UM €Ad )

v Ay YLHdL 2 G (RaU[dReIUSAL ER1d B,
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G GalleSdl YA & BH 5 ULBUELEel A9 YHAHT suel] wHledHi el1[Ud &e o
8. el W1 Wi%geil dAlsdl wa dlsla el dsdls us 8.

U] teldl (Ul & UIOUEL®sis] doget w1E eldiefl doeleil UHIRIHI G 2U(&d) tR1d B.
s12 dlaldlefl AsUdl (Wagd sicldd eldlell duid GRudH Uldsi 52 8.

dofl Asfl 41l Yaloil slalefl uisusil 4yl 5121 e61QMi w1 1) Ul 8.
U1AL Yds AU AYe] URAS 2l B W [fuHel Ul 2l B,

W4 UIBUELD(30 ) 52di Ul  ulsudalsei(Uo d)efl Aldel dy Sl 8

pas2] §Y%el Utdd(d ol GUYLIL S3ad UIBUEISeU] Hlddl Al €ls Yad s3l
Yl 53 ASIA B B WS W HSUL el U0 Ued(d 8. w1efl U0 HAHA wal
HSUL HHRSIH U A5 .

WL AL widdl elaie]l Ul 8 ulsudlsst y(eid 8 wa dlosell ysd 8.

Ul § ulsudlgeti adi UL 5 ofs2ulelotl AHRSIHUL 21d UIBUEIDe Scdi A1)
SHECIN K]

Ul 6 ulsudleeidi viledHi Middl WISle] s¢ 214 Ulsudlgedi wledHi 1iddl WLSL
sl w1 U B, vl wIs slUel Al D,

1.12. URYUl%silell adi sluel

UL Ml % Ad w5 »suell 48 @) 8 d Yosod HadRlell eRUIAH ULl do
»SU duiR] 4S @l B. el w1 A\di B YAl B A ddulst Hidl & A 4Ll dsldd 8. w1
dell 412 63| yatdi aa i 11d] el 8.

72
0‘0

ULBUELgel GIR1 AUE o] URdse ddlef] 1S gl 21Ul wa Hleell edi Ay [R5
[Acttel]l oNlU &3] HIdla 15 529

agui d (alay Apdlel/gell ([drdRMI AY déyldiefl AL Uil [asll-ld d Udd
WAdRlell Ya6l YA ULS] U519 HIA wsId, 2165 oM ddRel] 2052411 oIl di
URdeAU] MdR\Y el Al B B UIBUALSet GIRL di URdEsAA «15q teil.

AU Hd], efcddell wal doiltd ualdefly Madlel ¢ sleel Sulell URdse HI2
ULBUEIgelol MidRAYIY R Hlsddl UIH 2dd D.

WigsiHell delssl e lel 1L URAe 18] sloals2R] Gl AR AL dslHi ddlR] s,
12|Page
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Y/
0'0

K/
0’0

72
0‘0

dtllcddeR e YRdEst GUR L Uls2 GIRL 516 UL HLEL MR ULl <&l

AUsf URdSA Ulpudlset gll adiell A3 ¥ Gallesilii ANAN Bl A& et [d)ed)
A 5121 @AM oiSdd &2l

W, Ul wisua 1o w11l Yol 5118l wa dy »sul Id «iudl sl 8 dal
ond il w yl 31e9) 8.

ULBUELYe] GIR1AURE Y il URdlEeAa €l Mo UURINd HAdQI Bdl 5 U2\ Slae
A1l 6eQ Y[R Mei501 secl Aol dulel gl

1.13. dif¥s s11(12] wa Anundeil Yessil

% % Wd gRLdINs s wa gl dogstl [HafHd 1 sdl HIZ 2l 2l s[RI
wlddl €A Ll HIRLs WAL, FAHLRLS Ul 6 Aed sy (11813l €2 € Hlea (AN dls ud 54
AdlRell qHIdRL YR B.

YRId S| Ael A Ulpydlsel AedSHi €2 1.0 [SHlell vid? wl1ALUt dled @dllddiui
142, % WU U SIGe1 1M Adde]] [ [Hd d dulddimi w1dl.

%) %) Ne g2l dell dleiiel e dle) Adi dlla (HAAMd Ud 2isAULGS UIOUELsel
Aeds wa Astl 115170 siRiutdlstl 23 29y(d @ladl dield HudHi 441,

ULBUE LSl HIAHT €2 R00H]el] vid 202 HIS @ILLSAIHT 4142,

Ul 6 uloudioel gI1 Adi Au€ Ay URdeeAHi dHi saulee Haseel GRRAIH] 241d 8.
% gecdl AL (AR UslRel €3g Ay Bd] dly e2Aldd]l 1Y U URL UIBUELD
UM A (3 S1U U U0 el A »suell (G3es 2Dt 2AsIA B 1 desl(Gel disst
delell HHUMR GIH |8 S V. dHY WAAX (G35% UloUalost URUMI
WLBAAYe dled ofy 53 Aol Udle oy 53] edlMi M1d B. Bell GIRL MR IZ] W19
U WeUl8d elleisRs cstldell wUlgu] Hee HA B 1A del ASL ASIA . WL WS
HHOLd UlBUdL®el el8 AL Ta serdl A edl ol Hadl €18 aHlaAui vieR 402ldl
slefl. WM, B B Wd W G UldAdlell Hiels Udld aad] 281 €18 516 Ul sesil
URRAAIUL AR sell AlS) el B AU IACAL dldIdRBle] &1L 2L,

2| GURid U] A wsB¥Idell URRU[AHI Q] udtai Adl dell GISIQL Yds ey 1A
9dd 8. B AU WUell WeALeAL [Arqd H&dlaui e21(dd B, el 1swld
2101l ASIA O AU 561U 15W 1L UL ) AR IAL g s2uletel] wAld] 2SI B.
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< %5 ULBUELSel Wl G IRQIddld Lol ABTY 1al W {dRATIY HIUES] GIRL Melldd M
lddl 1, AU deUst g €18 M5/ Ldedl AL W sdsldd eli B.

1.14. UUldR cydellye A\%eil
AR el M dldldLefl estad ] HI2 Y[cRL AUl Aosetl (EMP) d HYul Ald]l 8. il

Aol 111 Yud «{1 R LIdd] Yeluilal 1d3] AdiH] w1dQ).

wiusiH el SIHIAeAL dussl eRlel Ul [Ae9e{ld 1Y) gelsdl Hieell ualdi [(afay
el [Uet A)oet ] Beild (Aflet A Saduie Wief, UG]S A HaaHe Wiel dI?) ¢ 14 Ul
oll U] 5L U2 AeLS1Y YAIB)d/ME 1ML,

Wl seel 51H03] Ykl el uglell udiaeila 2uduiedl silsH slel drd).
UA[G0Le1L 281811l Ul Hiell Wlefl Hilfedl.

1.15. ULOUGA 86l HI[UI vlddl dA1H1e{] YLE]

YRId ulsudlsel eulst,Rwel, Yo, wsldl, (deilsl, wicld], [Gigl(wst, viisidd, sal Alsl,
A WS A B Fegllld Ul £leRl el o212 sddlHiell UMR Al B, Uloudlsel HIl
glldd) 520 uAlaild 1U3ell 1eALUeAL AHSAIEH] Ulet {02 T UR ¢2lldd 8.
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3 4. Start pointIMP Power Sayli e e -

Connectivity (Ch.0.0 km) S\ Nana, Randha A

: Sllvassa v ’ ;--,Athola

5.End pomtJacksonlndustry ¥4 b}

Conne Ch.2.480 km) y \

; i RESolf¥o e s N‘ , 6. Start point Dabur India ' ,

1.Start pointJhavri Flexo : 7 Connectivity (Ch.0.0 km) 24 F—'a land A g~

N Connectivity (Ch.0.0 km : 2 . . - . ‘ e \ W

R N S| 6. End pointDabur India JrauReso S'\"assa/ g Dahikhed

. T ' { Connectivity (Ch.2.650 km) ~ i

\RakhOII

; Vasona' ' S e 5 7

: /' ~ o : e Karchond

2. Start pointVasona Char

Rastha Connectivity (Ch.0.0 km)

1.End point Jhaveri Flexo . 2 /

; Connectivity (Ch.4.515km _ : ; W/ Fatepur

@ IC'N SAFARI VASONA SILVASSA DNH

: 7 \\.r“ { % Kauncha

: 2 VASONA CHAR RASTA CONNECTIVITY  15.125KM &“Madhuban ag

. ',/ )atmal ya deer park o

: wu 3, SiLI FATAK CONNECTVITY 8.525 KM ‘ N¥ Resp,

> ' ' Name of Pipeline

: w4 IMPPOWER SAYUCONNECTMTY  T200KM | : \ . !

N - 1 Jhaveri Flexo 1.736 2.151
: w5, JACKSONINDUSTRY CONNECTVITY  2480KM il S

; ' 2 Vasona Char Rastha 1.572 1.838
wom  §.DABURNDUSTRY CONNECTMTY ~ 2650KM Connectivity-15.125Km

: 3 Sili Fatak Connectivity- 1.361 :

3 TOTAL LENGTH 485 KM : 8.525Km

% s PIPELINE WITHIN PF AREA . ., @SHI\"GIRI =z 4 IMP Powef Sayli 2.076 2310
: PIPELINE WITHIN WILDLIFE SANCTUARY AREA COmRethimty—7-2Kin

: 5  Jackson Industry 0.301 0.432
: s PIPELINE WITHIN ECO SENSITIVE AREA Connectivity -2.480Km

: : 6  Dabur India 0.676 0.225
: DO WROLRY: SANCTUARY ugam _ # 2. EndpointVasona Char Rastha Connectivity-2.650Km

: X Kh Conn eCU Ch.15.125|(m Total 7.722 6.956
> 100 METER ECO - SENSITIVE ZONE AS PER FINAL : § - SAE

N " ESZ NOTIFICATION 8.0.2413 [04.09.2015] ; . ol

E 15|Page
st ARiA-eR1d A [@QMES
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recognized laboratories and analysts from time to ime

3 The E(P)A recognized laboratory has to submit quarterly reports to the Ministry in the
enclosed format regarding its activities and the number of samples analysed during the
reporting period

4. |t may also be noted that penodic survaillance of recognizad environmental [aboratory
under the Environment (Protection) Act, 1986 will be underiaken by Central Govi. o assess
tha proper functioning, systematic operstion and religbility of data generated at the

labaratary
rﬁu‘ wh

el

(Dr. I'li"l_._Ftaina]
Director | Sc. E
Talafax: 24360270

Enci: as above

I qatawy wae, Won.ah. e, e s, 3% & - 110 003
wat ¥ ) pARyAVARAN BHAWAN, C.G.0. COMPLEX, LODHI ROAD, NEW DELHI- 110 003
ergT & egaranet || Website ; envior.nic.in
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Executive Summary

Gujarat Gas Limited (formerly known as GSPC Distribution Networks Limited), is India's largest
city gas distribution company, promoted by Government of Gujarat has planned to set up CGD
network in Union Territory of Dadara & Nagar Hiveli by providing natural gas to every end user
for domestic, commercial and industrial use in phased manner for which GGL has received
authorization from PNGRB?* (Petroleum and Natural Gas Regulatory Board), for laying, building,
operating and expending City Gas Distribution Network in Union Terrotory of Dadara & Nagar
Haveli Geographical Area. GGL is also in planning to setup CNG stations along the roads at
various prime locations to facilitate Compressed Natural Gas (CNG) to en-route vehicles which
will support to reduce pollution.

Gujarat Gas Limited is committed to reach out to every possible natural gas user in its
expanded geographical area. The size and scale of the combined entity gives it the ability to
achieve efficiencies and effectively manage the transformational changes in the sector. This
major gain in productivity would benefit all the key stakeholders, i.e. Customers and
Shareholders.

To supply Natural Gas (PNG) for various industrial, commercial & residential consumers within
and around the Union Territory of Dadara & Nagar Haveli, GGL proposes lay Natural Gas
distribution pipeline network including associated facilities in Union Territory Dadara & Nagar
Haveli for Total Length 40.495Km having 6”/8” Diameter for steel & 125mm Diameter for PE
(polyethylene)with allied facilities. As per the latest categorization by CPCB & MoEF & CC, “Oill
and Gas transportation pipeline” activity falls under the industrial activity of “Green Category”
due to its very marginal environmental impact. However, proposed Proposed Natural gas
distribution pipeline route aligned parallel to already existing RoW under PWD department
which through Dadara & Nagar Haveli Wild life sanctuary and the eco sensitive zone of the
same sanctuary for 6.956Km and 7.722km respectively. So, the proposal attracts EIA
notification 14 September 2006 MoEF & CC.

As per the EIA Notification 14 September 2006 & amendment therein proposed activity falls
under 6(a) Oil & gas transportation pipe line (crude and refinery/ petrochemical products),
passing through national parks /sanctuaries/coral reefs /ecologically sensitive areas including

LNG Terminal and as per this carry out environmental Impact Assessment and Environmental

! The Petroleum and Natural Gas Regulatory Board (PNGRB) was constituted under The Petroleum and Natural Gas Regulatory
Board Act, 2006, (NO. 19 OF 2006) notified via Gazette Notification dated 31st March 2006 to protect the interests of consumers
and entities engaged in specified activities relating to petroleum, petroleum products and natural gas and to promote competitive
markets and for matters connected therewith or incidental thereto.
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Management plan is necessary for obtaining Environmental Clearance from MoEF & CC, New
Delhi.

In order to assess the current status of the environment and the likely impacts which may be
caused due to the proposed activities of the Pipeline Project, and for the same this
Environmental Impact Assessment (EIA) study and preparation of Environmental Management

Plan (EMP) is presented herewith.

1.1. Location
GGL proposes to lay Natural Gas Distribution pipeline network in Union Territory Dadara Nagar
No index entries found.Haveli Covering Length 40.495Km having 6”/8” Diameter for steel &

125mm Diameter for PE (polyethylene)with allied facilities which includes

1. Kharadpada(20°15'2.69"N,72°58'0.70"E) to Jhaveri Flexo
(20°12'42.16"N,72°58'16.00"E) Connectivity- Length 4.515km & 125mm Dia.
PE(along the existing road RoW)

N

. Vasona Char Rastha (20°12'28.89"N, 73° 1'30.01"E) to Khanvel HP Petroleum(20°
8'11.43"N, 73° 3'45.75"E) Khanvel Connectivity (HP RO)-Length 15.125Km & 8’ Dia.
Steel(along the existing road RoW)

w

. Sili Fatak (20°17'13.16"N, 73° 1'34.12"E) to Randhe Road(20°17'48.62"N,73°
5'52.35"E) Umarkui Connectivity-Length 8.525Km & 6” Steel/125mm Dia. PE(along
the existing road RoW)

N

. IMP Power Sayli (20°17'21.90"N, 73° 4'52.24"E) & Siddhant Ispat (20°14'16.43"N, 73°
3'32.48"E) Connectivity Pro ject-Length 7.200Km & 6” Steel/125mm Dia. PE(along
the existing road RoW)

5. Jackson Industry (20°16'4.53"N,73°4'26.07"E)to Athola(20°16'23.21"N,73°3'11.52"E)
Connectivity Project-Length 2.480Km & 125mm Dia. PE(along the existing road RoW)

6. Dabur Industry Connectivity(Takeoff- 20°15'2.27"N, 73° 1'58.45"E to Terminal Point-
20°14'5.40"N , 73° 3'3.04"E)- Length 2.650Km & 125mm Dia. PE(along the existing
road Row)

1.2.  Project Description

Unlike other liquid i.e. petrol, Diesel and solid fuels that generate lot of pollution on combustion

and create lot of issues while handling, natural gas being a fuel does not create any pollution,

inside the plant or house, does not litter and does not cause damage in handling of all these
points which ensures good condition of house, plant and equipment. In view of environment
friendly features of natural gas its uses are recommended in various industries for commercial

purposes and in houses for domestic purposes.
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Gujarat Gas limited is engaged in distribution of natural gas by PNG (piped natural gas) to its
various consumers and customers through city gas distributing (CGD) network.

Gujarat Gas limited proposed setup PNG network in Union Territory Dadara & Nagar Haveli and
part of this GGL proposes to lay, Natural gas distribution pipeline network with associated
facilities having under ground valve at every 1km.

Present report describes about the expected /likely Environmental impacts due to Pipeline
section. It will pass through Union Territory Dadara & Nagar Haveli Geographical area.
Compare to other fuel, due to very low/negligible air pollution generating quality of natural gas,
the use of the same will be improving the quality of environment. So, Transportation of Natural

gas through pipeline is being an environmental friendly activity.

1.3. Project highlight:

M/s. Gujarat Gas Limited proposes to set up Natural Gas (PNG Network) within different cities
of Gujarat State and also in Union Territory of Dadara & Nagar Haveli to supply Natural Gas

(PNG) for various industrial, commercial & residential consumers within and around city.

M/s. Gujarat Gas Limited proposed to establishment of Natural Gas distribution pipeline network
including associated facilities in Union Territory Dadara & Nagar Haveli (DNH) for which GGL
has received PNGRB authorization for laying, building, operating or expanding CGD network
Dated: 01.04.2015 attached as Annexure I.

GGL proposes to lay Natural Gas distribution pipeline network including associated facilities in
Union Territory Dadara & Nagar Haveli for total Length 40.495Km having 67/8” Diameter for
steel & 125mm Diameter for PE (polyethylene)with allied facilities
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Salient features of the proposed pipeline are as given below:

Table 1.1 Salient feature of the project

Name of Project

Establishment of Natural Gas Distribution pipeline network in Union
Territory Dadara Nagar Haveli Covering Length 40.495Km having
67/8” Diameter for steel & 125mm Diameter for PE (polyethylene)with

allied facilities which includes

1. Kharadpada(20°15'2.69"N,72°58'0.70"E) to Jhaveri Flexo
(20°12'42.16"N,72°58'16.00"E) Connectivity- Length
4.515km & 125mm Dia. PE(along the existing road RoW)

2. Vasona Char Rastha (20°12'28.89"N, 73° 1'30.01"E) to
Khanvel HP Petroleum(20° 8'11.43"N, 73° 3'45.75"E)
Khanvel Connectivity (HP RO)-Length 15.125Km & 8’’ Dia.
Steel(along the existing road RoW)

3. Sili Fatak (20°17'13.16"N, 73° 1'34.12"E) to Randhe
Road(20°17'48.62"N,73° 5'52.35"E) Umarkui Connectivity-
Length 8.525Km & 6” Steel/125mm Dia. PE(along the existing
road RoW)

4. IMP Power Sayli (20°17'21.90"N, 73° 4'52.24"E) & Siddhant
Ispat (20°14'16.43"N, 73° 3'32.48"E) Connectivity Project-
Length 7.200Km & 6” Steel/125mm Dia. PE(along the existing
road RoW)

5. Jackson Industry (20°16'4.53"N,73°4'26.07"E)to
Athola(20°16'23.21"N,73°3'11.52"E) Connectivity Project-
Length 2.480Km & 125mm Dia. PE(along the existing road
RoWw)

6. Dabur Industry Connectivity(Takeoff- 20°15'2.27"N, 73°

1'58.45"E to Terminal Point- 20°14'5.40"N , 73° 3'3.04"E)-

Length 2.650Km & 125mm Dia. PE(along the existing road RoW)

Petroleum and Natural Gas
Regulatory Authority(
PNGRB) Authorization

Natural gas being an ecofriendly & efficient fuel compared to
other alternative fuels (i.e. Petrol, Diesel & Wood etc.) for
industrial & domestic consumption, PNGRB has contemplated to
build a network of Natural Gas distribution network in whole
country including major cities and states. As a part of this, GGL
was entrusted the job of establishment of Natural Gas
distribution network in Union Territory of DNH GA also and
hence, GGL has received PNGRB authorization for laying,
building, operating or expanding CGD network dated: 01.04.2015
attached as Annexure lll in online additional Attachments.

Source of Gas supply

In upstream GGL network of gas supply in Union Territory Dadara &
Nagar Haveli Geographical Area and as a downstream domestic and
industrial customers Union Territory Dadara & Nagar Haveli
Geographical Area

Pipeline Material

Steel Pipeline
v' Pipe Material: Carbon Steel; Electric Resistance Welded
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(ERW)
v' Grade of Steel: X 52 as per API-5L (PSL-2)
Poly Ethylene (PE)
v' Pipe Material: Poly Ethylene (PE)
v' Grade of PE: P-100 as per IS -14885

8” NB(Steel) 6” NB(Steel) 125 mm(PE)
Design
pressure 49.0 Barg 49.0 Barg 10 Barg
Operating
Pressure 26.0 Barg 4.0 Barg 4.0 Barg
Inlet Pressure 26.0 Barg . .
(maximum) 4.0 Barg (maximum) 4.0 Barg(maximum)
Outlet Pressure 19.'0. Barg 1.0 Barg (minimum) 1.0 Barg (minimum)
(minimum)

Inlet & Outlet Temperature

Between 0°C to 55°C

Operating Temperature

Between 15°C to 45°C

Schedule of construction
and completion

Tentative Timeline

Project Start Date - October-2025 (Date of permission issued)
Project Completion Date - March - 2027

(Note: Construction will be started after all requisite permissions
from the boards/authorities.)

Applicable standard and
code

- Petroleum & Natural Gas Regulatory Board (PNGRB)
guideline — Technical Standards & Specifications including
Safety standards for CGD Network

- American Society of Mechanical Engineers (‘ASME) B 31.8 —
Code for Gas Transmission and Distribution Piping Systems

Labour requirement

Construction Phase: 40 Nos. (Maxi.)

Water consumption

Requirement of water will be various activity during construction
phase of pipeline is as given below which will be met by tanker supply
from nearby municipal source

s Water
' Activity consumption in
no .
liters

1 Stee.l /PE laying by "HDD Method if 112000
required
Watering & compaction of the Trench

2 | (Note: For 1km of pipieline-5000 liter, 202475
For Total 40.495 km -202475 liter)

2 The American Society of Mechanical Engineers promotes the art, science & practice of multidisciplinary engineering and allied
sciences around the globe and helps the global engineering community develop solutions to real world challenges. Founded in 1880
as the American Society of Mechanical Engineers. ASME codes and standards, publications, conferences, continuing education,
and professional development programs provide a foundation for advancing technical knowledge and a safer world.

3 Horizontal Directional Drilling (HDD) is a trenchless method of installing pipes and utilities underground. It's a surface-launched
technique that uses a drill rig to create a tunnel under a waterway or other area. The pipe is then pulled through the tunnel.
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Water consumption for domestic use
3 | (Note: Earlier for One Year -31200 46800
liter, Now for One & half year -46800
liter)
Total 361275

Energy requirement and
source number of DG sets
with capacity in KVA

Temporary 3 KVA DG set will be required for electro fusion welding
only during construction Phase of laying of PE pipeline and
Temporary 25KVA DG set will be required for welding during only
construction phase of laying of Steel pipeline.

No stationery /permanent DG sets required on pipeline route.

Cost of project

13 Corers

Capacity

0.25MMSCMD

Population Density Index

As per design factor 0.4,Class IV as per ASME B 31.8

Environmental Sensitivity
of the project

Proposed natural gas transportation pipeline in union territory of DNH
area passes through DNH Wild life Sanctuary for 6.956km and eco
sensitive zone of DNH wild life sanctuary for 7.722km out of total
length approx.40.495km.

The everyday vehicle movement on existing road passes through
DNH WLS is currently present there. However, the proposed
pipeline route will not have any permanent impact in this area
because it is 1 to 1.2meter underground buried pipeline along
the existing road RoW under PWD department. The impact
envisaged only during construction phase of the laying of pipeline in
that area which will be limited to only few days and the soil will be
reinstated near to its original condition after laying of pipeline. So, no
major impact on wild life sanctuary is expected on continuous basis.
So, the project will have impact is very marginal, temporary in nature
and reversible.

Linked Forest Proposal no.

S.N | Pipeline Section FC P.No. Area(In | Type
Hectares | of
) Fores
t
Land
1 Jhaveri Flexo India Ltd. | FP/DN/Pipeline | 0.2278 P.F.
Connectivity 1494625/2024
2 Sili Fatak to Randhe | FP/DN/Pipeline | 0.9152 P.F.
Road Umarkui | /494608/2024
Connectivity, IMP
Power, Sayli & Siddhant
Ispat, Umarkui
Connectivity & Jackson
Industry, Athola
Connectivity
3 Vasona Char Rasta to FP/DN/Pipeline | 0.7617 P.F.
Khanvel Petrol Pump /493459/2024
(HP RO) Spurline
Total | 1.9047 P.F.
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Linked Wildlife Proposal || S. | Pipeline Section WLS P. ESZ - WLS-L(Km)
No. N. No. L(Km)

1 Jhaveri Flexo WL/DN/Pi | 1.736 2.151
Connectivity- peline/500
4.515Km 455/2024

2 Vasona Char (i.e. For 1.572 1.838
Rastha Diversion
Connectivity- of 0.3478
15.125Km Ha Land)

3 Sili Fatak 1.361 -
Connectivity-
8.525Km

4 IMP Power Sayli 2.076 2.310
Connectivity -7.2Km

5 Jackson Industry 0.301 0.432
Connectivity -
2.480Km

6 Dabur India 0.676 0.225
Connectivity-
2.650Km

Total | 7.722 6.956

1.4. Power requirement

Temporary 3KVA DG set will be required for electro fusion welding during only construction
phase of laying of pipeline and Temporary 25KVA DG set will be required for welding during
only construction phase of laying of Steel pipeline.

No stationery/permanent DG sets required on pipeline in operational phase. However, during
establishment of pipeline DG set will be used by construction contracter. Hence this moving
nonpoint source will have temperory marginal and reversible impact.

1.5. Solid & hazardous waste management

Solid wastes generated from the temporary campsites and other wastes like plastics, paper,
cardboard, etc. will be properly collected, segregated and reused / disposed off appropriately
(recycle, reuse, and composting / landfill) as per the guideline of SPCB.

E- Waste: Now a day there has been a lot of awareness towards disposal of E-Waste such as
electronic circuits, picture tubes, special glassware, containers, tube lights, CFL tubes etc. The
proponent shall carefully collect, store separately and safely, maintain records of inventories
and dispose them by giving to TSDF approved by MoEF, New Delhi. The details of the same
can be made available as per guidelines of SPCB.

No hazardous wastes are envisaged from pipeline construction activities.
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1.6. For associated facilities:
Proposed pipeline will have underground valves at every 1 Kms stretch of PE pipeline and 3km
stretch of steel pipeline as associated facilities along the pipeline route.
1.7. Workforce arrangements
The construction works will be temporary and about 40 labourers will be deployed at various
locations depending upon the requirement during the construction period for laying of this
pipeline network for transportation of Natural Gas. Temporary labour camp/Porta cabin sites will
be set up with all treatment facilities near development facilities for construction purposes for
staff. Construction workers will be preferably drawn from nearby villages.
1.8. Description of environment
The baseline environmental qualities of various environmental components like air, noise,
water, land, flora and fauna and socio-economic form important and integral part of
environmental study. The baseline data forms the basis for predicting/assessing the
environmental impacts of the proposed project. The present report presents the data collected
during the sampling period from December 2024 to February 2025. As per the
recommendations of MOEF, the sampling and monitoring has been carried out during non-
monsoon season, on dry days. Various environmental components were monitored and
samples analyzed. Apart from this, additional data were also collected from secondary sources
i.e. Government/Non-Governmental Agencies, Universities, Irrigation Department, Indian
Meteorological Department (IMD), Ground Water Board etc. to substantiate the primary data
collected from the site.
The baseline quality of various components of the environment, viz. air, noise, water, land,
biology, meteorological and socio-economic is assessed within the impact zone of about 1.5 Km
on either side along the complete route of the pipe line via physical monitoring and analysis.
1.9. Environment monitoring programme
Environment monitoring programme is a key component to carry out environment monitoring
which includes technical aspects of monitoring the effectiveness of mitigation measures
including measurement methodology for Air, Water, Soil and Noise environment, selection of
location, data analysis, reporting schedules, emergency procedures, detailed budget &
procurement schedules.
The following five environmental components have been considered for the purpose of
assessment and evaluation of the environmental impact due to the proposed project:

e Air Environment

¢ Noise Environment
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e Water Environment

e Land Environment

¢ Biological Environment

e Socio Economic Environment
AIR ENVIRONMENT
To establish the baseline status of study area, total 15 AAQ monitoring stations were selected,
along the pipeline route. In this region, conventional air pollutants viz. PM10, Sulfur Dioxide
(S02), Oxides of Nitrogen, as well as Carbon Monoxide (CO), are identified for air quality
assessment.
Along Pipeline route
The 24 hourly PM10 concentration varied in the range of 57.2-72.8 pg/m3 may be attributed to
windblown soil, unpaved road etc. in rural areas in the study region. The concentrations of SO2
were observed to be varying in the range of 7.4-13.1 ug/m3. Similarly the concentration of NOx
varied in the range 11-16 pg/m3 along the pipeline route.
The observed carbon monoxide concentration at all the locations were <0.5 mg/m3 which were
found less than NAAQS.
NOISE ENVIRONMENT
Total Fifteen (15) locations were identified based on the activities in the village area, traffic
areas and sensitive areas
Along Pipeline Route
Equivalent noise levels, Leq (Day) and Leq (Night) were monitored across the pipeline route.
The equivalent noise levels varied in the range of 43-69 dB(A). Vehicular traffic is the major
noise sources and contributes mainly to background noise levels in the study area.
Noise levels Day and Night were monitored along the pipeline route were observed the range of
42-69 dB(A) during day and 35-70 dB(A) night time respectively.
WATER ENVIRONMENT
Water Quality Assessment
Surface Water Quality:
Surface water samples were collected from Near Amit Petroleum ( Surangi), Near Sayli Road,
Near Kilavani Road & Near Dapada to Surangi bridge. The analysis results indicate that the pH
ranged between 7.29 to 7.59 which are well within the specified standard of 6.5 to 8.5. The TDS
was observed to be 445-895 mg/l .The Total hardness recorded was in the range of 134 to 285

mg/l as CaCO3 . The levels of chloride and sulphate were found to be in the range of 98.5-
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124.2 mg/l and 52.8 to 59.8mg/l respectively. Heavy metals content (i.e. As, Al, Cd, Cr, Cu, Pb,
Fe, Mn, Zn and Hg) were found to be very low and within specified standards.

Surface water quality is well within the permissible limits IS 10500:2012.

Groundwater quality:

The analysis results of ground water samples indicate that the pH ranged between 7.25 to 7.85
which are well within the specified standard of 6.5 to 8.5. The TDS was observed to be 878.4-
1289.6 mg/l which is within the permissible limit of 2000 mg/l. The Total hardness recorded was
in the range of 197 to 276 mg/l as CaCO3 which is also within the permissible limit of 600 mg/l.
The levels of the ground water analysis results indicate that the water in the region is fairly
potable except that disinfection may be required for ground water in certain areas before being
used for drinking. However, the incremental value has no impact with reference to the project
activity.

LAND ENVIRONMENT

Land use of the study area

The land use & land cover map of DNH pipeline stretch is prepared for the land use study. Land
use and land cover of the study area as well as the morphology was carried out by standard
method of analysis of remotely sensed data and followed by ground truth and interpretation of
satellite data. The outcome of the land use study is presented in EIA report.

Soil:

Soil was collected at different stretches along the pipeline route. Soil samples were collected
from 15 different locations along pipeline route.

Physico-Chemical Characteristics

The texture of the soil was found to be Silty clay in nature. Regular cultivation practices increase
the bulk density of soils thus inducing compaction. This results in reduction in water percolation
rate and penetration of root through soils.

Chemical Characteristics

pH of soil in the study area was found to be slightly acidic to alkaline in reaction as pH was in
the range of 7.24-7.84.

The electrical conductivity (EC), the EC of the soil sample was in the range of 1.20-1.35 ms/cm.
It was observed that both Calcium and Magnesium carbonate concentrations were in the range
of 448 — 623 mg/kg and 73 — 105 mg/kg respectively.

Nutrient Status:

Organic matter and organic carbon present in the soil influence its physical and chemical

properties and is responsible for stability of soil aggregates. Organic matter and Total Kjeldahl
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Nitrogen were found in the range of 0.52-1.21 % and 328-438 mg/kg.

1.10. Additional studies
Additional Studies like

\ Risk Assessment and Disaster Management Plan,

\' Emergency Preparedness Plan and Response for Pipeline

' Training

1.11. Benefits of the pipelines

v

AN NNV U N N N

High performance ( Globally proven leak free system)

More flexibility, coil ability, ductility, high elasticity

Low density (low weight, high strength to weight ratio)

High resistance to corrosion

Low heat conductivity (small thermal loss)

Smooth surfaces (Low pressure losses due to low pipe friction)

Easy to transport, handle and lay

Longer life

Easier and speedier joining techniques to ensure leak tight joints by
employing electro fusion techniques

Higher productivity, i.e., reduction in installation time (15 minutes in case
of PE against 4 hours in case of steel), thereby lesser inconvenience to
public

Reduced number of joints, hence safer and leak free system

Less time is consumed to repair PE damages as compared to steel
damages

Good squeeze off properties

Longer design life of PE pipes (50 years) as compared to steel pipeline (
30 Years)

Avoidance of NDT techniques in building premises, which is very critical

Size of trench is less in case of laying of PE pipe as compared to steel

SECON PVT.
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1.12. Project Benefits

Y As a consequence of the rapid CGD network supplies natural gas to
rate of industrialization in India,
fuel needs are increasing at an
equally rapid rate and the supply-
demand gap is widening and
steps are being taken to address "CNG (Transport)
this issue.

v" Natural Gas is uses as a low
carbon cooking and transportation
fuel compared to alternative fuels
like LPG, Petrol, Diesel and other s |\ ———
traditional fuels.

v' CGD networks ensure uninterrupted supply of ecofriendly cooking fuel in form of PNG
and transportation fuel to vehicle in the form of CNG and thus benefiting public health at
large

v" Underground CGD networks will help in freeing up congested urban city roads from LPG
cylinder distribution tempos/Motor vehicles

v" PNG expansion will free up subsidized LPG cylinders from urban area so that the same
can be further distributed to rural/remote areas and it will ensure the continuous cooking
fuel supplies to households.

v" Pipelines are internationally recognized as the preferred alternative for transport of fuels
from the point of view of safety, economy and relative environmentally friendliness.

v" The project would enhance employment opportunities through contractors for the local
people during construction phase.

v There will not be any adverse impact on communication and transportation.

v' One of the additional advantages of pipeline transportation is that the scope of economic
offences like theft / pilferage and adulteration of products would be almost negligible.

1.13. Annual Operation and Maintanance plan

GGL is regularly maintaining annual operation and maintenance plan for PE pipeline

natural Gas distribution network which includes monthly Petroling of MPPE network and

crossings, quarterly monitoring of LPT/LDT of PE network, half Yearly Special leak

survey during festival.

12
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Proposed DNH pipeline network will have isolation valve at every 1 km distance which
will be regularly insptected from Up stream and down stream level. GGL will regularly
conduct training to its stack holders and befeficiary villages to creat awareness of under
ground pipeline network and its working phenomina. PE pipeline network will have route
marker at every 200 meter with emergency contact number for any future unforescene.
Natural gas PE pipeline network having with ethyle mercaptan added as odering agent
chemical in natural gas to easily detact leakage by some one and emergency respoce
vehicle act timely and stop gas flow by closing isolation valve to the affected leakage
pipeline premises. This will help in any unforescene fire and unaspected harmful
incedent. So, GGL is maintaining very high standard safety protocol which will protect

nearby human being and surrounding environment in any crises.

1.14. Environment Management Plan

Environmental Management Plan (EMP) is the key to ensure a safe and clean environment. The
present chapter on Environmental Management Plan envisages the management plan, which is
going to be adopted for the Pipeline Project for the proper implementation of mitigation

measures to reduce the adverse impacts arising out of the project activities.
The following issues have been addressed in this EMP:

e Mitigatory measures for abatement of the undesirable impacts caused during the
constructions and operation stage.

e Details of management plans (Green belt development plan, Solid waste management
plan etc.) institutional set up identified/recommended for implementation of the EMP

e Post project environmental monitoring programme to be undertaken after
commissioning of the project.

e Expenditures for environmental protection measures.

1.15. List of villages along the pipeline route
Proposed pipeline passes through villages i.e. Dapada, Chikhali, Surangi, Khadoli, Tinoda,
Amboli, Bidrabin, Khanvel, Kala Chauda and Kherdi of Union Territory Dadara & Nagar Haveli.

Proposed pipelinen network on google image is given on page no. 16.

13
SECON PVT. LTD. GREEN CIRCLE; INC.



i»
v
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli

GUIARAT GAS Geographical Area
& Stael point IMP Power Sayll
GGL DNH PIPELINE NETWORK P an ey

150t m thaver Paxo
Lonnectivi 0.0 km

“.‘4' > {* -
l‘\. VI g ‘ }», -
y'd 2. Start point Vasona Char
'y IR aitha Conpectuty [Ch.0.0 bn)
[ 1. End point fhaven Feio ,7 5 !
| conne O 4. 515K {'

’

L BEIRDOCNETITY s \ Bapdaps]
come 2 NON CNR ST LOMECTIEY 1SS N

oo an

- FATAX QOMECTVITY EL ]
—-— AN Narrw 3 Pipetine (25
come | MPPOWERBOUCOREITVIY TN KM | z ; NaHB; LK)
[y L Daveri Fress 116

(oroxtivity. €515%m

2 Vouwa Oh Rxtho 1572 133
Carwectivity. 16 2258m

% ShiFanar Connoctiviny- 1381

w8 BORSON MOUSTRY CONMCTITY 248 ™0
o BDEURMUETRYCOMECTNTY  2IEW

TOTAL LENGTH Qe 1525Km
e PRRLING WIS ARSA S 4 WP Pomer Syt 2476 FET
PIPELING TN WRDUTE SANGTLARY ATEA o B
S Iachzon Instry 0391 san
— PPELINE TN 00 SENSIVE MEA Corvwxctivity -2480Km
— 4 X 6 Dabr Il 0576 9225
B VAR MR T 2. Endd point Vasona Char Rastha | Covnectsiy 245K m
: G Connectvity |Oh.15.125km Vol R T

| SR ar™

14
SECON PVT. LTD. GREEN CIRCLE; INC.



i»
@ EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT GAS territory Dadara & Nagar Haveli Geographical Area

Chapter 1. Introduction

1.1 Purpose of the Report

Gujarat Gas Limited (formerly known as GSPC Distribution Networks Limited), is India's largest
city gas distribution company, promoted by Government of Gujarat has planned to set up CGD
network in the Union Territory of Dadara & Nagar Haveli to provide natural gas to every end
user for domestic, commercial and industrial use in phased manner for which GGL has received
authorization from PNGRB (Petroleum and Natural Gas Regulatory Board), for laying, building,
operating and expending Natural Gas Distribution Network. Attached in this report with
Annexure .

GGL is also in planning to setup CNG stations along the roads at various prime locations to
facilitate Compressed Natural Gas (CNG) to en-route vehicles which will support to reduce
pollution.

Gujarat Gas Limited is committed to reach out to every possible natural gas user in its
expanded geographical area. The size and scale of the combined entity gives it the ability to
achieve efficiencies and effectively manage the transformational changes in the sector. This
major gain in productivity would benefit all the key stakeholders, i.e. Customers and
Shareholders.

To supply Natural Gas (PNG) for various industrial, commercial & residential consumers within
and around the Union Territory of Dadara & Nagar Haveli, GGL proposes lay Natural Gas
distribution pipeline network including associated facilities in Union Territory Dadara & Nagar
Haveli for Total Length 40.495Km having 6”/8” Diameter for steel & 125mm Diameter for PE
(polyethylene)with allied facilities. As per the latest categorization by CPCB & MoEF & CC, “Oill
and Gas transportation pipeline” activity falls under the industrial activity of “Green Category”
due to its very marginal environmental impact. However, proposed Proposed Natural gas
distribution pipeline route aligned parallel to already existing RoW under PWD department
which through Dadara & Nagar Haveli Wild life sanctuary and the eco sensitive zone of the
same sanctuary for 6.956Km and 7.722km respectively. So, the proposal attracts EIA
notification 14 September 2006 MoEF & CC.

In order to assess the current status of the environment and the likely impacts which may be
caused due to the proposed activities of the Pipeline Project, Environmental Impact Assessment
(EIA) & Environmental Management Plan (EMP) study report has been prepared jointly with
QCI NABET Approved Environmental consultants M/s. GREEN CIRCLE CONSULTANTS
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(INDIA) PVT. LTD., Vadodara & SECON PVT. LTD. for the proposed pipeline with total capcity
of 0.25 MMSCMD.

1.2 Identification of the Project and Project Proponent
1.2.1 Project Proponent

Gujarat Gas Limited (“GGL”"/ “the Company”) (Formerly known as GSPC Distribution Networks
Limited) is a company that was incorporated on February 21, 2012 with the objects as specified
in the Memorandum of Assaociation. The Board of Directors at its meeting dated 24th February
2014, granted its "in-principle” approval to the consolidation by way of amalgamation of
erstwhile GSPC Gas Company Limited ("GSPC Gas"), erstwhile Gujarat Gas Company Limited
("GGCL"), erstwhile Gujarat Gas Financial Services Limited ("GFSL") and erstwhile Gujarat Gas
Trading Company Limited ("GTCL") with Gujarat Gas Limited ['the Company" (Formerly known
as GSPC Distribution Networks Limited)] through a High Court approved Composite Scheme of
Amalgamation and Arrangement (“Scheme”). The Board at its meeting held on 21st April 2014
approved the Scheme of Amalgamation and Arrangement.

The aforesaid Scheme of Amalgamation and Arrangement was sanctioned by the Honorable
High Court of Gujarat (“HC Order”) at Ahmedabad vide common oral order dated March 30,
2015 with the Appointed Date of April 01, 2013. The certified copy of the order was received by
the company on April 18, 2015 and filed with the Registrar of Companies (“RoC”) at Ahmedabad
on May 14, 2015. The said Composite Scheme of Amalgamation and Arrangement became
effective on May 14, 2015 with an Appointed Date of April 01, 2013 and subsequently the
Company’s name was changed from GSPC Distribution Networks Limited to Gujarat Gas
Limited with effect from May 15, 2015.

1.2.2 About the Project

Unlike other liquid i.e. petrol, Diesel and solid fuels that generate lot of pollution on combustion
and create lot of issues while handling, natural gas being a fuel that does not create any
pollution, inside the plant or house, does not litter and does not cause damage in handling of all
these points which ensures good condition of house, plant and equipment. In view of
environment friendly features of natural gas its uses are recommended in various industries for
commercial purposes and in houses for domestic purposes.

Gujarat Gas limited is engaged in distribution of natural gas by PNG (piped natural gas) to its

various consumers and customers through city gas distributing (CGD) network.
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M/s. Gujarat Gas Limited proposed to establishment of Natural Gas distribution pipeline network
including associated facilities in Union Territory Dadara & Nagar Haveli(DNH) for which GGL
has received PNGRB authorization for laying, building, operating or expanding CGD network
Dated:01.04.2015 attached as Annexure I.

GGL proposes to lay Natural Gas Distribution pipeline network in Union Territory Dadara Nagar
Haveli Covering Length 40.495Km having 6”/8” Diameter for steel & 125mm Diameter for PE

(polyethylene)with allied facilities which includes

1. Kharadpada(20°15'2.69"N,72°58'0.70"E) to Jhaveri Flexo
(20°12'42.16"N,72°58'16.00"E) Connectivity- Length 4.515km & 125mm Dia.
PE(along the existing road RoW)

N

. Vasona Char Rastha (20°12'28.89"N, 73° 1'30.01"E) to Khanvel HP Petroleum(20°
8'11.43"N, 73° 3'45.75"E) Khanvel Connectivity (HP RO)-Length 15.125Km & 8” Dia.
Steel(along the existing road RoW)

w

. Sili Fatak (20°17'13.16"N, 73° 1'34.12"E) to Randhe Road(20°17'48.62"N,73°
5'562.35"E) Umarkui Connectivity-Length 8.525Km & 6” Steel/125mm Dia. PE(along
the existing road RoW)

4. IMP Power Sayli (20°17'21.90"N, 73° 4'52.24"E) & Siddhant Ispat (20°14'16.43"N, 73°
3'32.48"E) Connectivity Project-Length 7.200Km & 6” Steel/125mm Dia. PE(along
the existing road RoW)

5. Jackson Industry (20°16'4.53"N,73°4'26.07"E)to Athola(20°16'23.21"N,73°3'11.52"E)
Connectivity Project-Length 2.480Km & 125mm Dia. PE(along the existing road RoW)

6. Dabur Industry Connectivity(Takeoff- 20°15'2.27"N, 73° 1'58.45"E to Terminal Point-
20°14'5.40"N , 73° 3'3.04"E)- Length 2.650Km & 125mm Dia. PE(along the existing
road RoW)

Proposed Natural gas distribution pipeline route aligned parallel to already existing RoW under
PWD department which passes through Dadara & Nagar Haveli Wild life sanctuary and the eco
sensitive zone of the same sanctuary as tabulated below. So, the proposal attract EIA
notification 14 September 2006 as per 6(a) project activity and as per the same notification the

environmental clearance from the MoEF & CC is required.

The everyday vehicle movement on existing road passes through DNH WLS is currently present
there. However, the proposed pipeline route will not have any permanent impact in this
area because of it is 1 to 1.2meter underground buried pipeline along with existing road

RoW. The impact envisaged only during construction phase of the laying of pipeline in that area
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which will be limited to only few days and the soil will be reinstated near to its original condition
after laying of pipeline. So, no major impact on wild life sanctuary is expected on continuous

basis. So, the project will have impact is very marginal, temporary in nature and reversible.

The study area for the present report of Environmental impact of proposes pipelines are 1.5 Km

either side length of the pipeline and 1 Km either side of the pipeline for PDI study which will be
useful for Risk Assessment Study for pipeline.
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Figure 1.1 DNH Pipeline network Location map
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1.3 Brief Description of Nature, Size, Location of the Project and its Importance to the
Country, Region.

The UT of Dadra and Nagar Haveli lies in the middle of the undulating watershed of the Daman
Ganga River, which flows through Nagar Haveli and later forms the short southern border of
Dadra. The towns of Dadra and Silvassa lie on the north bank of the river. The Western Ghats
range rises to the east, and the foothills of the range occupy the eastern portion of the UT. While
the UT is landlocked, the Arabian Sea is just to its west, and can be reached via the state of
Gujarat. The major river of the area is Damanganga which flows in SE- NW direction. The major
tributaries of Damanganga are Dudhninadi, Sakartondnadi, Dongarkhadinadi, Pipriya and

Ratinadi.

The objective of the primary research was to understand the present fuel consumption patterns
in the Union Territory of DNH Geographical Area. The objective of the secondary research was
to find out the growth of all the segments in our study region. As Indian economy is growing it is
necessary to see how energy demand will grow in this phase. Natural gas could possibly become
significant portion of the future fuel mix in India. However, there is still great uncertainty

surrounding the size of this potential market and therefore its impact on the gas trade.

It is inferred that Union Territory of DNH has natural gas dimand in industrial, commercial and
domestic spread. However, there is a good demand for transport linked CNG business.

Technical Assessment includes technical design in line with the specifications as mentioned in
T4S (Technical Specification and Safety Standards) published by PNGRB and ANSI-B-31.8.

The diagram below depicts three major activities of Natural Gas Industry and their key market

player.

Midstream: Storage &
Transportation
s DNGC * Indian Ol + [ndian CHl
= OIL « GA|L * BPCL
= Cairn Energy = GEPL * HPCL
* RIL * RGTIL, etc = GGL
= G5PC Group = Varlous CGD Players,
etc

The Ministry of Petroleum and Natural Gas (MOPNG) regulates the entire value chain of the oll
sector, including exploration and production (E&P), refining, supply, and marketing.
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Brief Description and Nature of the Project:

Proposed project is for Distribution of Natural Gas through pipeline in Union territory of DNH GA
area Covering Length 40.495Km having 6”/8” Diameter for steel & 125mm Diameter for PE
(polyethylene). Proposed pipeline will be buried underground at the depth of 1 to 1.2meter and
having with associated facility of underground valve at every 3-5km distance for Steel pipeline
and 1km distance for PE pipeline throughout entire pipeline route.

After laying the pipeline the soil will be reinstated to near its original condition and site will be left
neat and clean so no adverse impact on surface soil structure, run off hydrology and solid waste
component will be there. Any impact on Air due to fugitive dust and noise will be temporary
marginal and reversible limited construction period only which will last for some days only
whereas in operational phase there will be no requirement of power, water or other natural
resources will be there and thereby the project is in green category which offers employment

during construction phase but does not have any significant adverse impact on environment.

In addition, Natural gas being containing environmental friendly property and less pollution
generating property compare to other fuel like petrol & diesel, its uses are recommended in
various industries and domestic purpose and will reduce pollution level in the surrounding area
and meet the energy requirement of industries and domestic consumers in economic and

ecofriendly manners.

Table 1.1 Salient feature of the DNH pipeline network

Name of Project Establishment of Natural Gas distribution pipeline network along the
existing road RoW under PWD department including associated
facilities in Union Territory Dadara & Nagar Haveli i.e.

Connectivity- Length 4.515km & 125mm Dia. PE

2. Vasona Char Rastha to Khanvel Petroleum Khanvel
Connectivity (HP RO)-Length 15.125Km & 8” Dia. Steel

3. Sili Fatak to Randhe Road Umarkui Connectivity-Length
8.525Km & 6” Steel/125mm Dia. PE

7.200Km & 6” Steel/125mm Dia. PE

& 125mm Dia. PE

PE

1. Kharadpada to Luhari Industrial Area (Jhaveri Flexo India Ltd.)

4. IMP Power Sayli & Siddhant Ispat Connectivity Project-Length

5. Jackson Industry Athola Connectivity Project-Length 2.480Km

6. Dabur Industry Connectivity- Length 2.650Km & 125mm Dia.

Covering Length 40.495Km having 6”/8” Diameter for steel & 125mm

21
SECON PVT. LTD. GREEN CIRCLE; INC.



iV
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union

GUIARAT GAS

territory Dadara & Nagar Haveli Geographical Area

Diameter for PE (polyethylene)

Petroleum and Natural Gas
Distribution Regulatory
Authority (PNGRB)
authorization

GGL has received Petroleum and Natural Gas Distribution
Regulatory Authority (PNGRB) authorization for laying, building,
operating or expanding CGD network Dated: 01.04.2015 attached
as Annexure Il.

Source of Gas supply

In upstream GGL network of gas supply near Dapada village in DNH
and as a downstream domestic and industrial customer near village
Kherdi in DNH

Pipeline Material

Poly ethylene ( PE) grade P-100,SDR-17.6 & 1S-14885

8” NB(Steel) 6” NB(Steel) 125 mm(PE)
Design
49.0 Barg 49.0 Barg 10 Barg

pressure
Operating
Pressure 26.0 Barg 4.0 Barg 4.0 Barg
Inlet Pressure . 4.0 Barg

26.0 Barg (maximum) (maximum) 4.0 Barg(maximum)
Outlet Pressure - 1.0 Barg

19.0 Barg (minimum) (minimum) 1.0 Barg (minimum)
Maximum quantity at any .

. . . . 1250 Cubic

point of time ( cubic meter | 13000 Cubic Meters Meters 1250 Cubic Meters
or tones)

Inlet & Outlet Temperature

Between 0°C to 55°C

Operating Temperature

Between 15°C to 45°C

Schedule of construction
and completion

Tentative Timeline

Project Start Date - October-2025 (Date of permission issued)
Project Completion Date - March - 2027

(Note: Construction will be started after all requisite permissions
from the boards/authorities.)

Applicable standard and
code

- Petroleum & Natural Gas Regulatory Board (PNGRB)
guideline — Technical Standards & Specifications including
Safety standards for CGD Network

- American Society of Mechanical Engineers (ASME) B 31.8 —
Code for Gas Transmission and Distribution Piping Systems

Labour requirement

Construction Phase: 40 Nos. (Maxi.)

Water consumption

Requirement of water will be various activity during construction
phase of pipeline is as given below which will be met by tanker supply
from nearby municipal source

SECON PVT. LTD.
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Water
S. - o
o Activity consumption in
liters
1 Steel /PE laying by HDD Method if 112000

required

Watering & compaction of the Trench
2 | (Note: For 1km of pipieline-5000 liter, 202475
For Total 40.495 km -202475 liter)

Water consumption for domestic use

3 | (Note: Earlier for One Year -31200 46800
liter, Now for One & half year -46800
liter)
Total 361275

Energy requirement and
source number of DG sets
with capacity in KVA

Temporary 3KVA DG set will be required for electro fusion welding
during only construction phase of laying of pipeline. No
stationery/permanent DG sets required on pipeline during operational
phase.

Cost of project

13 Crore

Capacity

0.25MMSCMD

Population Density Index

As per design factor 0.4, Class IV as per ASME B 31.8

Environmental Sensitivity of

the project

Sanctuaries area

Proposed natural gas transportation pipeline in union territory of DNH
area passes through DNH Wild life Sanctuary for 6.956km and eco
sensitive zone of DNH wild life sanctuary for 7.722km out of total
length approx.40.495km.

The everyday vehicle movement on existing road passes through
DNH WLS is currently present there. However, the proposed
pipeline route will not have any permanent impact in this area
because of it is 1 to 1.2meter underground buried pipeline along
the existing road RoW. The impact envisaged only during
construction phase of the laying of pipeline in that area which will be
limited to only few days and the soil will be reinstated near to its
original condition after laying of pipeline. So, no major impact on wild
life sanctuary is expected on continuous basis. So, the project will
have impact is very marginal, temporary in nature and reversible.

National Park Nil
Coral Reefs Nil
Mangroves Nil

SECON PVT. LTD.
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Linked Proposal no. Forest (Conservation) Act,1980 P. NO:
1. FP/DN/Pipeline/494625/2024
2. FP/DN/Pipeline/494608/2024
3. FP/DN/Pipeline/493459/2024
Wild life Protection Act, 1972 P.NO:
1. WL/DN/Pipeline/500455/2024

(i) Need for the Project and its Importance to the Country and or Region.

As a consequence of the rapid rate of industrialization in India, need of fuel is increasing at an
equally rapid rate and the supply-demand gap is widening and there is a need to take steps
must be taken to address this issue.

Overland transport of fuels by trucks & Tempo is uneconomical, unsafe, and is a contributor to
environmental degradation in terms of the fuel consumed and pollutants released by vehicles in

transit and by accidents and spillages (common on Indian roads).

Pipelines are internationally recognized as the preferred alternative for transport of fuels from
the point of view of safety, economy and relative environmentally viable. The qualities of
underground pipelines that make them desirable from these angles are that they are buried
underground (at a minimum depth of 1-1.2m), and are controlled by periodic monitoring and
rapid closure of valves, etc., and that they are routed to avoid human settlements and

ecologically sensitive areas.

(i) Demand - Supply Gap.

Natural gas is a colorless, odorless, naturally occurring gaseous mixture of hydrocarbon
compounds. Natural gas is used in a variety of applications, such as feedstock in fertilizer in the
petrochemical industry and as fuel in the power generation manufacturing of steel, textile,
ceramic, glass and other industrial products. As a fuel, natural gas competes with a range of
alternative products such as coal and lignite as well as petroleum products such as liquefied
petroleum gas, naphtha, high speed diesel, light diesel oil and fuel oil. However, due to lower
fuel operating costs and better combustion characteristics, natural gas has distinct economic
advantages over other sources of energy. In addition, natural gas has substantial

environmental advantages over other energy sources, due to lower emissions.

Worldwide, the percentage of global primary energy consumption of natural gas increased from
19% in 1980 to 24% in 2002. High growth in demand of natural gas is expected to occur in

developing countries at a rate of 3.9% per year between 2001 and 2025.

The Indian natural gas market is relatively underdeveloped compared to other regions of the
world. By the years 2024 to 2025, the share of natural gas would increase to 20% of total

primary energy consumption, according to Hydrocarbon Vision 2025.
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In addition, natural gas has substantial environmental advantages over other energy sources,

due to lower emissions. As it can be seen from given Table 1.4:

Table 1.2 Relative CO2 emissions from various fuels:

Sr. No. | Fuel CO; (Kg/MMBTU)
1 LNG / CNG 53
2 LPG 63
3 Aviation Gasoline 70
4 Automobile Gasoline | 71
5 Kerosene 72
6 Fuel Oil 73
7 Coal 98

(Source: eia, U.S. Enerqgy Info.)

» CNG is an eco-friendly fuel.

» It can reduce NOx, SOx and particle emissions by 50% if used in place of Oil
Worldwide, the percentage of global primary energy consumption of natural gas rose from 19%
in 1980 to 24% in 2002. High growth in demand of natural gas is expected to occur in
developing countries at a rate of 3.9% per year between 2001 and 2025. The Indian natural gas
market is relatively underdeveloped compared to other regions of the world. By the years 2024
to 2025, the share of natural gas would increase to 20% of total primary energy consumption,

according to Hydrocarbon Vision 2025.

Gas Demand

City Gas Distribution, Fertilizer, Power, QOil Refinery and Ceramic industry form the demand
drivers for the natural gas. The demand of gas will be supplemented by additional demand in
the refinery, petrochemicals, steel and glass industry.

GGL has assessed the requirement of the companies in the above mentioned sectors and
these industries would form anchor customers who could support a long-term agreement for
significant proportion of the projected gas throughput through referenced pipeline sections.
Once the transmission infrastructure is established, demand from a number of other consumers

in various other sectors is expected to materialize.
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Volumes in MMSCMD
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(Source: ICRA’s Indian Gas Utilities report, July 2015)
Figure 1.2 Figure Showing Sector-wise Requirement of Natural Gas through Pipeline

Further, as evident from the graph below, the total demand for Natural Gas in India is far higher
against domestically produced gas, which has resulted in acute requirement of infrastructure to
bring in LNG, i.e. LNG terminals and in-turn supporting pipeline infrastructure for transportation
of Re-gasified LNG. Due to evident gap in demand — supply, LNG import has witnessed

significant growth in recent years.

As is evident the demand for natural gas in India looks robust. While, industrial segments
(Refinery, Petchem, gas for industrial use) have the ability to consume R-LNG at market
determined prices, the outlook for CGD sector also looks promising with domestic gas

allocation to CNG & PNG segments.
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Figure 1.3 Figure Showing Demand of Natural Gas in Last Financial Years.
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Gas Supply

Gas will be supplied from upstream GGL network of gas grid near Dapada village in DNH and as
downstream domestic and industrial customers near village Kherdi in DNH. The pipeline will be
of length approx.40.495km having 67/8" Diameter for steel & 125mm Diameter for PE
(polyethylene) and will have pressurized natural gas to meet the requirement of industries and

domestic end use consumers.

(iii) Imports vs. Indigenous production.
It is necessary to achieve energy security locally. There is ample demand for natural gas both

within and outside the country. Despite the steady increase in India’s natural gas production,
demand has outstripped supply and the country has been a net importer of natural gas since
2004. India’s net imports reached an estimated 445 Bcf in 2009.

(iv) Export Possibility.

The internal demand for natural gas is so high for industrial and domestic consumption of natural
gas, that export of natural gas is not envisaged.

(v) Domestic / Export Markets.
In 2009, India consumed roughly 1.8 Tcf of natural gas, almost 300 billion cubic feet (Bcf) more

than in 2008. Natural gas demand is expected to grow considerably, largely driven by demand in
the power sector. The power and fertilizer sectors account for nearly three-quarters of natural
gas consumption in India. Natural gas is expected to be an increasingly important component of
energy consumption as the country pursues energy resource diversification and overall energy

security.

Natural gas marketing may be defined as the selling of natural gas. In even looser terms,
marketing can be referred to as the process of coordinating, at various levels, the business of
bringing natural gas from the wellhead to end-users. The role of natural gas marketers is quite
complex, and does not fit exactly into any one spot in the natural gas supply chain. Marketers
may be affiliates of producers, pipelines, and local utilities, or may be separate business entities
unaffiliated with any other players in the natural gas industry. Marketers, in whatever form, find
buyers for natural gas, ensure secure supplies of natural gas in the market, and provide a
pathway for natural gas to reach the end-user. Marketing natural gas can include all of the
intermediate steps that a particular purchase requires; including arranging transportation,
storage, accounting, and basically any other step required to facilitate the sale of natural gas.
Some of the key players are Indian Oil, BPCL and HPCL. Also, the country’s refining segment is
primarily dominated by domestic players such as Hindustan petroleum Corporation Limited
(HPCL), Bharat Petroleum Corporation Limited (BPCL), IOC and Reliance Industries.
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(vi) Employment Generation (Direct and Indirect) due to the Project.
The proposed project will generate direct employment at local level due to laying of natural gas

pipeline. The downstream activity of maintenance of uninterrupted natural gas supply will

generate continuous employment and revenue.

Routemap showing proposed Natural Gas distribution pipeline network is attached as Annexure
Il.

Financial and social benefits with special emphasis on the benefit to the local people including

tribal population, if any, in the area.

¢ Residential/Built up lands will not be acquired for the proposed project and hence there is no
displacement of population.

¢ Transportation by pipeline is comparatively less expensive than the other modes of
transport, both in the capital and operating costs. If a good network of pipelines is
implemented throughout the country, this will ensure that the pipeline-transported products
will be available to the consumers at a lower cost than alternate modes of transport.

¢ The pipeline mode for transportation of gas is a safer and reliable mode of assured supply of
gas fuel.

e Itis unaffected by external disturbances like law and order, road accidents etc.

o |t offers a cost effective and speedy supply of gas.

¢ The project would enhance employment opportunities through contractors for the local
People during construction phase.

e There will not be any adverse impact on communication and transportation.

¢ One of the additional advantages of pipeline transportation is that the scope of economic
Offences like theft / pilferage and adulteration of products would be almost negligible and the
consumers will get immense benefit and value for money.

1.4 Scope of the Study: Details of Regulatory Scoping Carried Out

This study was carried to comply with the guideline of Ministry of Environment and Forests. The

purpose of this study is:

To determine at the time of studies, the prevailing situation relating to the environment, human
beings and local communities, the wildlife and aquatic life (if any) in the contact area and in the

adjoining / neighboring areas.

To establish the likely effect on the environment, human beings and local communities, the
wildlife and aquatic life (if any) in the contract area and in the adjoining / neighboring areas as a

consequence of the relevant phases of this Natural Gas transmission project, and to work out
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methods and measures for minimizing the environmental damage as well as carrying out site

restoration activities.

This report is prepared keeping in mind the above two requirements before commencement of
any fieldwork, relating to pipeline laying activities.

The scope of work includes collection of baseline data with respect to major environmental
components namely air, noise, water, land, biological and socio-economic components along
the pipeline route, impact assessment of proposed activities and finally, preparation of

Environmental Management Plan.

1.5 Environmental monitoring data:

a. Air Environment: Collection of surface meteorological data like wind speed, wind direction,
relative humidity and rainfall along the pipeline route in the study area. Measurement of 24
hourly average background concentration levels of PM;q and PM, s, SO2, NOx, HC, CO as per
MoEF guidelines were done.

b. Noise Environment:

Monitoring of noise levels along the pipeline route.

c. Water Environment:

Collection and analysis of surface and ground water samples within the study area

d. Land Environment:

Sampling and analysis of soil quality along the pipeline route

e. Biological Environment:
Study of terrestrial and aquatic environment along the pipeline route
f. Socio-economic environment:

Collection of baseline data including demographic details, infrastructure resource space,
economic resources space, education, industries and aesthetic attributes within the study area.

1.6 Rapid Environmental Impact Assessment

The Environmental Impact Assessment (EIA) report prepared for the proposed pipeline project
covers the environmental components such as air, water, land, noise, flora and fauna and socio-
economic aspects in the study area i.e. within the corridor of 3 Km i.e. 1.5 Kms either side of
the proposed pipeline along the complete route of pipeline.

The EIA covers:

e A brief description of pipeline activities, route, construction methodology etc.

e Collection and Assessment of existing Environmental baseline status based on the

current information relating to meteorology, air quality, water quality, socio-economic
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aspects, flora and fauna, existing land use pattern, etc. within the study area.

¢ Identification of impacts due to proposed project

e Prediction and Evaluation of the Environmental Impacts that may result from proposed
project.

¢ OQutline the Environmental Management Plan to mitigate the negative impacts of the
proposed project.

1.7 Framework of assessment

Based on the scope of work, guidelines generally followed for EIA studies, a corridor of 3 Km
along the route of proposed pipeline has been taken as the spatial frame for the impact
assessment. Temporal frame of assessment has been chosen to reflect the impacts in two
distinct phases of the project namely:

1. Construction phase

2. Operation phase

1.8 Methodology of rapid environmental impact assessment

The methodology adopted for carrying out the Environmental Impact Assessment for the
proposed pipeline project has been based on the guidelines issued by Ministry of Environment
and Forests (MoEF). An effective Environmental Assessment calls for identification of
environmental parameters likely to be impacted, depending on the activities to be carried out
during the construction and operation phase of the proposed pipeline project. This is followed by
collection of baseline data on various environmental components through reconnaissance
survey, sampling and a review of available literature, etc. Prediction and evaluation of impacts is
then made based on baseline data. Finally and Environmental Management Plan (EMP) is
proposed, to mitigate negative impacts on environment including a plan for Post Project
Environmental Monitoring. The methodology adopted in preparing this EIA report is outlined in

the following sections:

1.9 Project Setting and Description

This section covers details pertaining to the proposed project. The environmental considerations
given during design of this project and construction and operation of the project have been
discussed.

1.10 Baseline Data Collection

After identifying the possible affected environmental parameters a monitoring network is set up
for each environmental parameter to establish its background quality. The data for other
environmental components such as air, noise, water, land, socio-economic were collected along

the pipeline route.
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1.11 Identification of Impacts/Mitigation Measures

In this part of the report the sources of pollution generation (gaseous, liquid, solid, noise) due to
the proposed activities are identified and their emission load and characteristics are estimated.
Predictions were then carried out to know their quantitative and qualitative effect on various
environmental parameters. Part of the predictions is qualitative in nature also especially in cases
where such predictive techniques are not available. These predictions are subsequently
superimposed on the background quality of various environmental components and their

individual and synergistic impact is evaluated using the cause and effect relationship.

1.12 Environmental Management Plan Preparation

In order to mitigate or minimize the negative impacts of the proposed project an effective EMP is
called for. Therefore in the final part of the report, planning and implementation of various

pollution abatement strategies including monitoring has been proposed.

1.13 Structure of the report

The report contains analysis of primary field study/survey/monitoring data and secondary data,
environmental impact assessment, mitigation measures, and EMP. The report completes with

necessary tables, drawings and annexure. The structure of the report is as follows:
Chapter 1: Introduction, Background & EIA Methodology

Chapter 2: Project Description

Chapter 3: Description of the Environment

Chapter 4: Anticipated Environmental Impacts & Mitigation Measures

Chapter 5: Analysis of Alternatives (Technology & Site)

Chapter 6: Environmental Monitoring Program

Chapter 7: Additional Studies

Chapter 8: Project Benefits

Chapter 9: Environmental Cost Benefit Analysis

Chapter 10: Environmental Management Plan

Chapter 11: Summary & Conclusion (This will constitute the summary of the EIA Report)

Chapter 12: Disclosure of consultants engaged
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Chapter 2. Project Description

2.1 Condensed Description of Project

To Supply of Natural Gas (PNG) to various industries, commercial & residential consumers in
Union Territory of Dadara & Nagar Haveli, M/s. Gujarat Gas Limited, Gandhinagar proposes to
set up Natural Gas (PNG) Network.

City Gate Distribution (CGD) is a facility, set-up for supplying PNG to domestic, commercial,
industrial and CNG to automobile customers. The system receives unodourized gas at high
pressure through the sub-transmission pipeline from tap-off point and supplies the same to the
CGD Network after filtration, pressure reduction, odourization and custody metering at City Gate
Station.

The pressure reduction will be in four stages within the network before natural gas reaches to the
consumers (in case of automobile sector pressure reduction is at one stage only). The first
pressure reduction is carried out at City Gate Station, second at DRS, third at service regulator
and fourth and final at customer premises. The odourization for imparting odour to the gas is
installed at CGS. The major assets in the network are CGS, underground steel distribution
pipeline network, PRS, CPRS, DRS, Polyethylene (PE) network, Individual Pressure Regulating
Station (IPRS), Service Regulators (SR), Galvanized Iron (Gl) network and customer
connections.

The size, rating and type of major and sub assets are selected based on the pressure rating,
capacity and other applicable criteria. These are considered for city gate distribution system to
meet the current and future gas demand, health and safety of employees, customers and public

at large besides ensuring environment protection.

Table 2.1 Sizing of Pipe

Dia. inch Dia. Mm Wall thickness mm
16 406 7.5
12 304.8 7.5
10 254 6.4
8 203.2 6.4
152.4 6.4
4 101.6 6.4

The design of the CGD network will comply with statutory, legal requirements, national/
international technical and safety standards/ practices and PNGRB regulations.
The main objective of the distribution of Natural Gas through pipeline is to ensure safe and

uninterrupted gas supply to customers for 24 hours, 365 days by manning the control room,
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round the clock, by deploying the team of competent engineers and technicians, for handling
various customers complaints about gas leak/escape, customer queries and carrying out
planned operation and maintenance activities, as per annual operation and maintenance plan for
ensuring safe and uninterrupted gas supply and integrity of the network.

The proposed alignment also meets the other broader requirements of the laying criteria of the
pipelines. Accordingly, the present pipeline route has been selected for the transmission of
natural gas to various parts of Union Territory of Dadara & Nagar Haveli.

The entire pipeline is passing through a fair and leveled ground. The pipeline shall be laid at 1.0-
1.2 m below the ground level. The land shall be reinstated to its original land use. The pipeline

shall be laid as per API guidelines.

2.2 Type of the Project:

GGL Present project is to establishment of Natural Gas distribution pipeline network including
associated facilities in Union Territory Dadara & Nagar Haveli (DNH) for which GGL has received
PNGRB authorization for laying, building, operating or expanding CGD network
Dated:01.04.2015 attached as Annexure I.

In respect to environmental sensitivity around the study area of 1Km ( 500meter on either side of
the pieline from the centerline), the detailed status of various environmental component as per

MoEF & CC guideline are as mentioned in given below Table 2.3.

Table 2.2 Environmental sensitivity

Sr.N| Areas Name/ Aerial distance (within 15 km.)

Identity | Proposed project location boundary

1 Areas protected under Yes Proposed natural gas transportation
international conventions, pipeline in union territory of DNH area
national or local legislation for passes through DNH Wild life
their ecological, landscape, Sanctuary for 6.956 km and eco
cultural or other related value sensitive zone of DNH wild life

sanctuary for 7.722 km out of total
length approx.40.495 km

2 Areas which are important or| Yes Proposed natural gas transportation
sensitive for ecological reasons pipeline in union territory of DNH area
- Wetlands, watercourses or passes through DNH Wild life
other water bodies, coastal Sanctuary for 6.956 km and eco
zone, biospheres, mountains, sensitive zone of DNH wild life
forests sanctuary for 7.722 km out of total

length approx.40.495 km
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3 Areas used by protected,| Yes Proposed natural gas transportation
important or sensitive species pipeline in union territory of DNH area
of flora or fauna for breeding, passes through DNH Wild life
nesting, foraging, resting, over Sanctuary for 6.956 km and eco
wintering, migration sensitive zone of DNH wild life

sanctuary for 7.722 km out of total
length approx.40.495 km

4 Inland, coastal, marine or| NO Not applicable

underground waters
5 State, National boundaries Yes Not applicable. Proposed Natural Gas
Transportation pipeline network falls
in Union territory of DNH
Geographical area.

6 Routes or facilities used by the No Not Applicable
public for access to recreation or
other tourist, pilgrim areas

7 Defence installations No Not Applicable

8 Densely populated or built-up Yes Proposed Natural Gas transportation

area pipeline network falls in Union
territory of DNH Geographical area.

9 Areas occupied by sensitive Yes As per route map attached

man-made land uses
(hospitals, schools, places of
worship, community facilities)
10 | Areas containing important, high | No Not envisaged
quality or scarce resources
(ground water resources, surface
resources, forestry, agriculture,
fisheries, tourism, minerals)
11 Areas already subjected to No Not applicable

pollution or  environmental
damage. (those where existing
legal environmental standards
are exceeded)

SECON PVT. LTD.
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12 Areas susceptible to natural No Since it is buried pipeline and it will
hazard which could  cause the not affect due to floods, earthquake
project to present environmental etc. (Study area falls in Moderate Risk
problems Seismic Zone |Ill), cloud burst and

landslide.

(earthquakes, subsidence,

. _ . While crossing the rivers, streams,
landslides, erosion, flooding

creeks etc. will be done by HDD
method and will be safe below
maximum scouring depth. Pipeline will
be laid by assuring soil parameters by
engineering and Geo-technical
parameters and applying best
available technology to prevent any
probable damage if identified.

or extreme or adverse climatic
conditions)

2.3 Need of the project

As a consequence of the rapid rate of industrialization in India, fuel needs are increasing at an
equally rapid rate and the supply-demand gap is widening and steps must be taken to address
this issue.

Overland transport of fuels by trucks is uneconomical, unsafe, and is a contributor to
environmental degradation in terms of the fuel consumed and pollutants released by vehicles in

transit and by accidents and spillages (common on Indian roads).

Pipelines are internationally recognized as the preferred alternative for transport of fuels from
the point of view of safety, economy and relative environmentally friendliness. The qualities of
underground pipelines that make them desirable from these angles are that they are buried
underground (at a minimum depth of 1-1.2m), are controlled by perioding monitoring and rapid
closure of valves at every 1km distance for PE pipeline and 3km to 5km distance fpr steel

pipeline, and that they are routed to avoid human settlements and ecologically sensitive areas.

The laying of transport pipelines for fuels (such as in proposed project), are an improvement to
environment as they greatly reduce transport fuel usage and movement of heavy vehicles. The
Ministry Of Environment and Forests, Govt. of India, has recognized the significance and
viability of transportation of Petroleum products through underground pipeline, therefore EIA

report is required to be submitted for oil/gas pipelines.

2.4 Justification with Respect to Environmental Attributes

» The proposed route has suitable geological and geo — structural properties.
» The proposed route doesn’t require any major deforestation.
» Transportation of Natural Gas through pipeline in inland condition is an interesting and eco-

friendly option in comparison to other alternatives like road, rail transport etc. as it offers a safer
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option, its ability to traverse through difficult terrains, controlled rate, continuous supply and
unaffected by external factors like weather, law and order, etc. and hence offers rapid &
reliable supply at low unit cost.

»As a consequence of the rapid rate of industrialization in India, fuel needs are increasing at an
equally rapid rate and the supply-demand gap is widening and steps must be taken to address
this issue.

»Overland transport of fuels by trucks is uneconomical, unsafe, and is a contributor to
environmental degradation in terms of the fuel consumed and pollutants released by vehicles in
transit and by accidents and spillages (common on Indian roads).

»Pipelines are internationally recognized as the preferred alternative for transport of fuels from
the point of view of safety, economy and relative environmentally friendliness. The qualities of
underground pipelines that make them desirable from these angles are that they are buried
underground (at a minimum depth of 1m), are controlled by periodic monitoring and rapid
closure of valves, etc., and that they are routed to avoid human settlements and ecologically

sensitive areas.

2.5 Cumulative Impact Due to Existing Pipe Line Network

It is an important feature of project that, at places the pipeline will be layed in the vicinity of
already existing pipe lines as mentioned above. It has an advantage of (I) It reduces land
acquisition significantly (Il) The infrastructural facilities of accessing the existing pipeline can be
readily used for proposed pipe line as well

When additional pipeline are layed in the vicinity of existing pipe line necessary care of laying
the pipe line at a safe inter pipe line distance maintained as recommended by OISD. Again, as
both the pipe lines are buried pipe lines at the depth of 1 to 1.2 meter at least. As a result of this
during construction activities utmost care is required to be taken while excavation,
transportation, trenching etc. so that, existing pipe line network is not damaged. During
operational phase no environmental impact is envisaged as both the pipe lines are buried at
depth and inter pipeline distance. Hence, cumulative environmental impact due to laying such
pipe line is marginal, temporary and reversible, provided all necessary precautions and
recommendation are observed carefully.

However, it is important to give safety considerations which are separately addressed by
detailed independent studies on Risk Assessment and Disaster Management Plan. The
recommendation there in shall be strictly followed.

Following points are important in addressing concern regarding safety of pipeline networks

(Transporting Petroleum Product/Natural Gas) located in the vicinity:-
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1. As mentioned above, both the existing and proposed pipelines are buried pipe line hence
in case of rapture of pipeline and catching time will be devoid of/ supply of Air or Oxygen hence
will not be combustible and will be catch fire.

2. The detailed RA/DMP studies are carried out and all recommendation there in will be
adopted strictly which will reduce the risk significantly.

3. Inter pipeline distance will be kept adequate/more than that prescribed by OISD

4, Past experience and data analysis reveal that frequencies of rupture are of very low
order in case of proposed specification of pipe line. Hence, probability of pipe line catching fire
individually / mutually is also of very low order.

5. There will be a regular monitoring of underground pipeline and manual operations for

safety and health of pipe line.
The pipeline route is optimized based on the following considerations:

o Safety of public lives and property and safety of the pipeline from engineering and other

considerations.

e  Shortest pipeline length

e [Easy and favorable terrain condition free of large water bodies, low lying marshy lands,
obstacles like ravines, depressions and unstable grounds, meandering rivers, etc.

e Ground profile for pipeline hydraulics and avoidance of steep rising and falling ground, hills
and valleys having sloping right of way.

o Availability of infrastructure and access to the pipeline route during construction and

maintenance.

e Environmental impact and avoidance of environmentally sensitive lands, such as reserved

forests, marine parks, built-up areas, places of worship, burial and public events.

e  Minimum crossing of existing pipelines, transmission lines, parallel alignment, etc.

. Minimum road, rail, river and Canal crossings.

e Avoidance of rugged and intricate grounds with hard strata, exposed rocks, boulders and

guarries.

e Existing and future developments in the region, such as roads, rail lines, Canal network,

reservoirs, townships, industrial units, etc.

e  Scope for future expansion of the pipeline
Map showing general location, specific location, project boundary & Project site lay out are

attached as Annexures |I.

2.6 Size or Magnitude of Operation Including Associated Activities Required by the
Project
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To meet the requirements of various parts of Union territory of DNH GA, GGL has proposed an
approx. 40.495km having 67/8” Diameter for steel & 125mm Diameter for PE (polyethylene)
pipeline along with underground valve at distance of every 3km to 5km for steel pipeline and
1Km for PE pipeline respectively. The proposed alignment also meets the other broader
requirements of the laying criteria of the pipelines. Accordingly, the present pipeline route has
been selected for the transmission of natural gas to various parts Union Territory of Dadara &

Nagar Haveli.

2.7 Selection of Route Criteria

A key environmental mitigation measure already implemented is the routing of pipeline to avoid
high environmentally sensitivity areas. The route of the proposed pipeline has been finalized
taking into consideration the following factors:
e Connectivity between supply and demand centers
e Least disturbance to the environment
e Least disturbance to human habitations during construction and operation phase;
e Avoiding environmentally sensitive areas such as sanctuaries, Biospheres, Marine
Parks and National parks etc.
e To avoid any disturbance to archaeological sites and any areas of ecological
significance or sensitivity;

2.8 Pipeline Elements

The proposed pipeline system shall comprise of the following elements:

1. Proposed pipe line that carries the Natural Gas in Union Territory of Dadara & Nagar
Haveli
Telecom facilities

3. Isolation valve at every 1Km distance for PE pipeline and 3km to 5km distance for steel
pipeline

4. Route Marker at every 200meter distance with emergency contact number with
personal available 24X7

2.9 Technology and Process Description

The following steps have been adopted for preparation for the assessment of CGD network for

Union Territory of DNH district (excluding area already authorized).

1. Natural Gas Demand Assessment
2. For Domestic, Commercial and Automobile categories through primary survey and

secondary research;
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3. Survey of industrial units, commercial units, road junctions, critical reference points,
important landmarks covering entire studies, existing petrol pumps and etc.
Determination of design criteria for CGD network;

Table Top Study & Reconnaissance Survey for steel grid route selection for
developing the CGD network;

6. Study on potential locations of CNG Stations & DRS and determination of the
location;

Steel network hydraulics;
Operation and Maintenance philosophy to ensure long-term system integrity for safe
and reliable operation of CGD network;

9. Estimation of Capex, Opex and its phasing, in line with the demand estimates;

10. Health, safety and Environment for gas distribution system

11. Emergency response and disaster management plan to prevent occurrence of any
emergency or disaster;

12. Project Financial

The description of CGD Network should include specific description of the primary networks,
secondary and tertiary networks with respect to design specifications, length, major installations.
The major assets of CGD Network with function & technical details are following such as;
i. Sub-Transmission line: Carrying high pressure gas from main transmission line to CGS
ii. City Gate Station: It receives high pressure gas through sub-transmission pipeline and
carries out filtration, heating (if required), pressure reduction, metering and odourization before
dispatching to steel distribution network
iii. Steel Distribution Network: Carrying gas at 26 to 49 barg pressure from CGS
downstream and taking upto CPRS/IPRS/DRS and CNG stations.
iv. District Regulating Stations (DRS): It receives gas through steel network and carries out
filtration, at Upto 49 barg upstream to Upto 4 barg downstream pressure and dispatches to PE
distribution network.
v. Common Pressure Reduction Station (CPRS)/Individual Pressure Reduction Station
(IPRS): Carrying gas at 4 barg and supply to industrial customer connections as the specified
required pressure.
vi. Domestic Consumer Connection: Consists of regulator, meter, Gl / Copper pipeline and
neoprene tube.
vii. Commercial Consumer Connection: Consists of regulator, meter, Gl / Copper pipeline
and neoprene tube. The gas pressure will be specific as per requirement of consumer.
viii. Industrial Consumer Connection: Consists of filter, regulator, meter, PE pipeline. The
gas pressure will be specific as per requirement of consumer.

The pressure regime of the proposed CGD network is shown in below table

39
SECON PVT. LTD. GREEN CIRCLE; INC.



»
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT GAS territory Dadara & Nagar Haveli Geographical Area

Table 2.3 Pressure Regime of the Proposed CGD Network

Sr. Network Component Upstream Pressure | Downstream
No. Pressure

1 Sub transmission Pipeline 50 - 99 barg 50 - 99 barg

2 City Gate Station 50 - 99 barg 26- 49 barg

3 Steel Network 26- 49 barg Upto 19 barg

5 CNG station 19-49 barg Upto 210 barg
6 DRS 10- 49 barg 4 barg

7 Service Regulator 1- 4 barg 100-110 m.barg
8 Commercial Regulator Upto 0.5 — 4 barg 50 — 75 m.barg
9 Domestic Regulator Upto 50 m.barg Upto 24 m.barg

The present report is for proposed GGL Natutal Gas transportation pipeline network in Union
Territory of Dadara & Nagar Haveli area covering network (Approx. length 40.495Km having 67/8”

Diameter for steel & 125mm Diameter for PE (polyethylene)) including associated facilities.

Process description

To supply Natural Gas (PNG) for various industrial, commercial & residential consumers within
and around the Union Territory of Dadara & Nagar Haveli, GGL proposes lay Natural Gas
distribution pipeline network including associated facilities in Union Territory Dadara & Nagar
Haveli for Total Length 40.495Km having 67/8” Diameter for steel & 125mm Diameter for PE

(polyethylene). The section wise details of proposed pipeline network is as furnished below:
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2.10 Process flow diagram (Proposed DNH Natural Gas Distribution pipeline network)
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2.11 Material of Pipeline
Steel Pipeline
v" Pipe Material: Carbon Steel; Electric Resistance Welded (ERW)
v Grade of Steel: X 52 as per API-5L (PSL-2)
Poly Ethylene (PE)
v" Pipe Material: Poly Ethylene (PE)
v' Grade of PE: P-100 as per IS -14885
2.12 Pipeline design parameters

- PNGRB guideline as per Technical Standards & Specifications including Safety
Standard for CGD (“T4S), ASME B 31.8

2.13 Design and Operating Details:

Table 2.4 Operating parameters of proposed pipeline

Pipeline length 40.495km

Diameter of pipeline 8” NB(Steel) 6” NB(Steel) 125 mm(PE)

Design pressure 49.0 Barg 49.0 Barg 10 Barg

Operating Pressure 26.0 Barg 4.0 Barg 4.0 Barg

Inlet Pressure 26.0 Barg 4.0 Barg 4.0
(maximum) (maximum) Barg(maximum)

Outlet Pressure 19.0 Barg 1.0 Barg 1.0 Barg
(minimum) (minimum) (minimum)

Inlet & Outlet Temperature Between 0°C to 55°C

Operating Between 15°C to 45°C

Temperature

2.14 Main phases of the project

The proposed project, involves two phases construction and operation of the pipeline:

I. Construction phase

A. For pipeline

4 The "Technical Standards & Specifications including Safety Standards for City or Local Natural Gas Distribution Networks"
(T4S) regulations, issued by the Petroleum and Natural Gas Regulatory Board (PNGRB), outline the standards for designing,
installing, testing, and commissioning CGD networks, including material and equipment, welding, piping, and safety procedures.
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The pipeline shall be designed and engineered, laid and tested in accordance with the
provision of ANSI/ASME Code B 31.8 for ‘Transmission and Distribution Piping System’ and

other relevant Codes and Standards.

The pipeline construction is proposed to be carried out through deployment of mainline
spreads. During construction, the following activities will be carried out:

a. Clearing and Grading

Right of Use (ROU) area shall be cleared off for vegetation and other obstacles such as
boulders etc. In scrubland, vegetation will be stockpiled for re-spreading as part of the
restoration process.

b. Trenching

Trenchers and backhoe type excavators will be used to dig the trench for laying the pipeline.
The topsoil will be removed and segregated from the remaining backfill material excavated from
the trench. The topsoil will be replaced in its original position during the backfilling operation.

c. Stringing

The pipes, after unloading using side booms will be strung adjacent to the trench. Trailers and
cranes will be used for the maneuvering of pipes.

d. Bending

The pipe will be bent using a bending machine to the appropriate angle to match the vertical
and horizontal alignment of the trench.

e. Lowering

Padding will be provided, wherever required, in the bottom of trench to prevent damage to the
coating.

f. Backfilling

The excavated soil will be returned to the trench. The topsoil, which has been preserved on the
side of the Right of Use, will be spread over the filled up trench. A crown of soil will be kept on
top of the trenched portion to allow for future settlement. Excess or unsuitable material will be
cleared from the site and disposed off at a suitable site.

g. Crossings

The method used for the crossing of waterways and other infrastructure facilities like national
highway, state highway, major district roads, canals, rivers, nalas and railway lines will vary
from place to place depending on the environmental setting and the geo-technical features of
the area.

h. Restoration

Restoration of the RoU will be conducted progressively / following the completion of

construction works. This will involve removal of foreign material such as construction debris.
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The terrain will be returned to its original condition by spreading the topsoil over the ROU and
agriculture activities will be restored to original.

B. For associated facilities

e The steps of construction shall be more or less same as the pipeline given below:
e Clearing of the identified location
¢ Modification of the boundary wall wherever required.
e Leveling and approach road laying
e Foundation works
e Construction water supply
e Structural works
e Mechanical erection
II. Operational phase

A. For pipeline
The activities involved in the operational phase of the project are as follows:

e Commissioning of the pipeline: Prior to commissioning of the pipeline, a humber of
pre-commissioning operations like cleaning and hydrostatic testing of pipeline, starting of
mechanical and rotating equipments will be carried out. After successful pre-
commissioning activities, the pipeline shall be commissioned for transfer of Natural Gas.

e Utilities: The water requirement in the stations during the operational phase will be met
by existing bore wells or outsourced through road tankers.

e Normal operation: During the normal operation of pipeline, the activities will be mainly
confined to the battery limits of terminals.

e Infrastructure facilities: Infrastructure facilities to support the anticipated worker
population and the project like municipal facilities, firefighting facilities, sewerage
maintenance, power supply, water supply and maintenance etc, will be provided where
ever required.

e Post construction protection system: As the proposed pipeline is PE pipeline so no
requirement of cathodic protection.

e Inspection of pipeline: Regular inspection of the pipeline shall be carried out as per
standard practices.

B. For associated facilities:

Once the pipeline is commissioned, there will be a regular visit by the operation engineers as per

drawn up schedule to ensure safe operations. Inspection work will be undertaken on a routine
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basis. Inspection pigs will be propelled in the pipeline once in two years to check the health and
dimension of the pipeline.
2.15 Pipeline leak detection system

A. Before operation (During construction)

As per the construction standard, the welds are required to be radiographed by x-ray and then
followed by the hydrostatic test. This will ensure that there are no leaks from the pipe
manufacturing source or the construction work. After confirming the leak test by the contractor,
sectionalizing valves will be installed in accordance with the design at intervals.

The pipeline will be hydrostatically tested to a pressure of atleast 1.5 times the design pressure
of the pipeline system. Also, the hoop stress will not be allowed to exceed 90% of the specified
minimum Yyield stress (SMYS). The hydrostatical test will be for a minimum of twenty four hours
and will be conducted as per the internationally accepted standard for high pressure pipeline
design; construction and testing in the above standard and those specifics to pipelines on land
will be referred to ASME B 31.8.

B. During operation

The entire system will be monitored continuously from a control station. The monitoring station
will be manned continuously. All stations shall have necessary detectors to give necessary alarm
in event of leakage and this alarm shall be repeated to Central control Room.

2.16 Safety provisions

A. During construction:

Majority of the potential adverse impacts will be avoided by the use of standard environmental
protection and prevention measures during construction and operation as recommended by Oil
Industries Safety Directorate (OISD).

External/Internal Corrosion Coating

Suitable anti-corrosive coating would be provided for external corrosion protection, compatible
joint material shall be provided at the joints following welding. Three layer external PE coating
consist of epoxy, adhesive and Polyethylene having coating thickness of 2.2 mm. minimum shall
be provided. Pipeline is protected from internal corrosion by injecting corrosion inhibitor at the
required rate during pumping of products through pipeline.

Insulating Joints

Insulating joints would be provided between underground and above ground portions of the
pipeline for electrical isolation. Insulating joints would be of mono block type and suitable for
above ground/below ground installation.

B. During Operation:

After the commissioning of each pipeline section, it will be handed over to O&M Team; O&M

team will also be involved during pipeline commissioning. The manual has been prepared on the
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basis of ASME B31.8.This is supplementary to the Engineering and Vendor Documentation.
O&M manual provides the general operating instructions and guidelines for preparing and testing
the unit prior to commissioning, operating procedures for special equipment and also broad
guideline on safety.

The Operation and Maintenance manual should be issued in a controlled manner to O & M team
with a proper record of the recipients. Anytime a change is done or the manual is updated, either
copy of the changed pages or the complete manual will be given to all the original recipients. It
shall be the duty of the recipients to either replace the updated sheets (with new revision
number) in the manual or the old manual should be destroyed after receipt of an updated

manual.

2.17 Control & maintenance

Preventive Maintenance:

Equipment manufacturer / supplier's maintenance manual would be followed for details of the
steps to be taken. An overall preventive maintenance manual would be followed for details of
steps to be taken. An overall preventive maintenance schedule shall be evolvedby the
proponent. Some of the common steps to be taken in general would be changed to top up of
maintenance, and performance will be maintained for each component of the pipeline system.
Since the Natural Gas service is hazardous in nature and contamination of the main line products
is not tolerable, great care will be taken while preparing the equipment for maintenance and also

while taking the equipment back in line.

2.18 Information important for EIA requirement
Aspects likely to cause environmental effects

The proposed Natural Gas transportation pipeline project would cause some temporal
environmental impacts due to associated construction activities. These impacts shall be
temporary in nature and shall be mitigated or eliminated by implementing a well-organized
Environmental Management Plan (EMP) during the construction and operational phases of the

project as described below.

lll. Air Emissions:
The emissions to the atmosphere shall be from construction equipment / vehicles or activities

during construction phase and DG sets/ diesel engines during operation phase.

IV. Water Requirement:

Requirement of water is about maximum 300Lit/Day during construction period and in

operational phase it is nil.
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V. Wastewater Generation:

No waste water on continuous basis from pipeline operations is envisaged. The waste water
generated during hydrostatic testing of equipment and pipeline is a temporary and one time
activity. The same water will be reused for multiple tests in other sections. The residual

hydrostatic testing wastewater at the end of the test will be non-toxic and disposed off suitably.

VI. Noise:
During construction phase, noise shall be generated through Vehicle movement, construction

activities, DG sets etc.

VIl.Land:
Proposed pipeline will be layed along the existing RoW of road under PWD authority which will
be used temporarily for construction & laying of pipeline. After completion of laying of pipeline

land shall be restored back & handed over to land owners.

VIIl. Solid and Hazardous waste:

No major solid wastes except the soils from trenches and no hazardous wastes other than oils
used for maintenance are envisaged from pipeline construction and operation activities.

IX. E- Waste:

Now a day there has been lot of awareness towards disposal of E-Waste such as electronic
circuits, picture tubes, special glasswares, containers, tube lights, CFL tubes etc. The
proponent shall carefully collect, store separately and safely, maintain records of inventories
and dispose them by giving to TSDF approved by MoEF, New Delhi. The details of the same
can be made available as per guidelines of SPCB.

X. Flora and Fauna:

No rare, endangered, endemic or threatened species as per international Red Data book of
plants/animals are envisaged to be located along the proposed route. Pipeline is not passing

through any dense forest which is conducive for existence of significant wildlife in the area.

Xl.Socio-Economic:

The proposed activities shall generate indirect employment in the region.

Xll.Power Requirement

No Stationary /permanent DG sets required on pipeline route.

XIll. Workforce Arrangements
The construction works will be temporary. About 40 laborers will be deployed at various

locations depending upon the requirement during the construction period.
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Temporary camp sites will be set up with all facilities near to the development facilities for
construction purposes. Construction workers will be preferably drawn from nearby villages and
they will be transported back to their villages. Suitable transportation facilities will be made.

XIV. Abandonment of Operations

At the completion of the pipeline laying and commissioning program, an orderly withdrawal of
all personnel and the removal of all construction & testing equipment’s and non-fixed items
from the site will be undertaken. Upon completion of pipeline laying, the soil and top spoil will
be backfilled into pits and the area will be restored close to normal. The land will be restored to

its near original condition.

2.19 Assessment of New and Untested Technology for the Risk of Technological Failure.

The transportation of natural gas through pipeline is a very sensitive but very important method
for transportation of Natural gas. GGL as a very alert organization, realizing the fact, right from
designing, selection of material, erection and commission stage, monitoring, Operational stage,
utmost care is taken to adopt state of art technology and practices, also making it sure that it is
already a proven safe and efficient appropriate technology. Every activity is as per the
standardized protocol and new technology is not involved unless proven safe and accepted as
standardized practice & robust R&D back up. Again, it is realized that it is an area of public safety

and public sensitivity. Hence, risk of failure of technology is avoided.
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Chapter 3. Description of Environment

3.1 Introduction

This chapter of the report provides an overview of the environmental baseline conditions within
the study area that might be affected by the proposed activities. An environmental baseline
survey was conducted as part of the EIA study for the pipeline network in Union Territory
of DNH Geographical area and it included collection of primary and secondary data. As the
proposed poipeline will be buried underground 1 to 1.2meter. So, the project will not have any
permanent environmental impact which harmful to near by environment. The environmental
impact envisaged only during the establishment stage of pipeline which include scattering of
soil particles, temporary noise generation during laying activities by the construction
equipment used etc. However, the soil will be reinstated to near its original condition after
laying of pipeline and also handed over to its land owners. Proposed pipeline will be parallel to
existing state highway so, no major impact envisaged on human setellment and habitation.
However, it will increase the quality of environment because of natural gas has very less

carbon creadit producing nature compre to other fuels like petrol, diesel, kerosin.

Environmental monitoring has been carried out during December 2024 to February 2025 (One

season non monsoon period) as per the standard TOR received from the MoEF & CC.

3.2 Study Area

The study area is considered to be the area covered by the project under the Union territory of
DNH natural Gas distribution pipeline network Project. Studies were carried out for about 1.5
Km on either side along the complete route of the pipeline with respect to meteorology, flora,
fauna, land, geology, hydrogeology and socioeconomics of the area. Further the air quality,
water quality, noise level and soil quality sampling, analysis, biodiversity study and socio
economic study were carried out. The air quality, water quality, noise level and soil quality in
the study area is evaluated based on this physical sampling and MoEF Approved laboratory

analysis.

3.3 Components and Period of the Study

The baseline of environmental quality of various environmental components like air, noise,
water, land, flora and fauna and socio-economic are important and integral parts of
environmental study. The baseline data forms the basis for predicting/assessing the

environmental impacts of the proposed project. The present report presents the data collected
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during the sampling period from December 2024 to February 2025. As per the
recommendations of MoOEF&CC, the sampling and monitoring has been carried out during
non-monsoon season, on dry days. Various environmental components were monitored and
samples analyzed. Apart from this, additional data were also collected from secondary
sources i.e. Government/Non-Governmental Agencies, Universities, Irrigation Department,
Indian Meteorological Department (IMD), Ground Water Board etc. to substantiate the primary
data collected from the site.

The baseline quality of various components of the environment, viz. air, noise, water, land,
biology, meteorological and socio-economic is assessed within the impact zone of about 1.5
Km on either side along the complete route of the Pipeline via physical monitoring and

analysis.

3.4 Geography/ Geology

Geomorphologically, the UT of DNH forms part of Deccan Plateau. The UT of DNH is divided
into three units i.e., Residual Plateaus, Denudational Slopes and Valley Plains

Residual Plateau’s

These are flat-topped crests surrounded by steep scarps. These residual plateaus occur in the
western fringe, the south-eastern part and in the isolated patches in the north eastern part of
the Territory covering an area of about 183 sg.km. The elevation in this category ranges
between 100-300 m amsl the elevation more than 200 m amsl is seen in north eastern and
south-eastern part of the Territory.

Denudational Hills

These form the scarp zone between plateaus and plains occupying an area of about 124
sg.km., and comprises of moderate to steep slopes. The major area under this category lies
almost in the eastern part in north south alignment in dissected form ranging roughly between
50 and 100m above MSL.

Valley Plains

The valley plains occupying an area of 184 sq.km. and forms the flat topography with gentle
slope of SE-NW forming the Damanganga River and its tributaries and it ranges in elevation
below 50 m above m amsl. It comprises of weathered rock fragments and soils. The rock
fragments are various sizes and mixed with soils.

( Source: CGWB, Ministry of Water Resources, River Development & Ganga Rejuvenation,
Govt. of India)
3.5 Seismicity of the Study Area

The area is categorized in the seismic zone lll, which is classified as Moderate damage Risk

Zone. Earthquake zoning map of Maharashtra is shown as Figure 3.1
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I Zone V : Very High Damage Risk Zone (MSK IX or more)
[ Zone 1V : High Damage Risk Zone (MSK VIlI)

Zone lll : Moderate Damage Risk Zone (MSK Vi)

Zone |l : Low Damage Risk Zone (MSK VI or less)

Figure 3.1 Seismic Status of the Study Area

3.6 Ambient Air

To assess the baseline status of ambient air quality along the proposed pipeline route,
monitoring is undertaken to ascertain the baseline pollutant concentrations in ambient air.
However the proposed project won’t cause any significant impacts on the Ambient air quality
as it passes through the agricultural land and dry fields.

3.7 Methodology for monitoring

Monitoring was conducted in respect of the following parameters:
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o PMyo

o PM3s

« Sulphur Dioxide (SO,)

« Oxides of Nitrogen (NO,)

« Carbon Monoxide (CO)

o Lead (Pb)

o Ammonia (NHz)

e Ozone (O3)

« Arsenic

« Nickel

« Benzene

o Benzopyrene

« Hydrocarbon

Fine Particulate Samplers and Respirable Dust Samplers have been used to collect samples
for PMy & PM ,5 in ambient air at a constant flow rate of 1.0 m3/hr. The ambient air was
sucked through the wins impacters and filter paper by a blower. Samples of gases were drawn
at a flow rate of 0.2 liters per min. and were analyzed in the laboratory.

PMiy & PM,s have been estimated by gravimetric method (IS: 5182 P-IV 1999). Jacobs-
Hochheiser method (1S-5182 Part VI, 2000) has been adopted for the measurement of NO..
Modified West and Gaeke (1S-5182 Part Il 2001) have been adopted for measurement of SO,
and CO, Lead and Ammonia were analyzed by APHA method (2nd Ed.)

The Ambient air quality monitoring methodology are summarized in Table 3.1

Table 3.1 Methodology for ambient air quality monitoring

Parameter |Measurement Methods
PMio Gravimetric
PM, s Gravimetric
SO, Colorimetric (EPA modified West & Gaeke Method)
NO, Colorimetric (Arsenite modified Jacobs & Hochheiser Method)
(6{0) Non Dispersive Infra Red (NDIR) Spectroscopy Technique
Pb By AAS
NH; Colorimetric
O3 Colorimetric
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Parameter |\Measurement Methods

PMio Gravimetric
Arsenic AAS
Benzene Gas Chromatography Based Continuous Analyzer

Benzopyrene |Gas Chromatography Based Continuous Analyzer

Nickel AAS

Hydrocarbon |Gas Chromatography Based Continuous Analyzer

3.8 Selection of stations for sampling

Depending upon the purpose of the study IS: 5184 (part XIV) lays down various criteria for
selecting sampling stations. For EIA / EMP, the purpose is to ascertain the baseline pollutant
concentrations in ambient air. Accordingly, the criterion can be selected to ascertain quality of
air at important human settlements or environmentally sensitive areas if any located along the
route of proposed pipeline.

The locations for AAQM study were selected as close as possible within the 1.5 Km corridor
on both side of the proposed pipeline Project. Thus,15 locations were monitored to generate

representative ambient air quality data. The sampling locations are given in Table 3.2

Table 3.2 AAQ monitoring locations along the pipeline route

Sample | Sampling
code Location o o Latitude Longitude
. Description District
(Village)
AAQ 1 . . Take off pomt. Dadra
Near Kilvani of Near Kilvani Nagar
Gram Gram Haveli | 20°17'41.99"N 73° 5'33.54"E
Panchayat Panchayat
Connectivity
AAQ 2 Take off point Dadra
Near Athola of Near Nagar
Branch Post Primary Havell | oe177.50'N | 73° 216.60°E
office Guajarati
(Wasona) school
Connectivity
Take off point Dadra
AA 3 o 1 " o 1 n
Q Near K K of NearK K | Nagar | 20°16¥2.70°N 73° 5'5.56"E
Dhaba
Dhaba
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GUIARAT GA

(Kilavani) Connectivity Haveli
AAQ 4 Dadra
Nagar
Near CPS Near CPS Haveli
. Falandi
Falandi Cummunit
Cummunity Y . 20°16'7.33"N 73° 4'18.69"E
Class Umerkoi
Class
(Falandi) Rd
Connectivity
AAQ5 | Near Primary Near Primary Dadra
School School Nagar
Umerkoi Umerkoi & Haveli | 20°15'33.10"N 73° 4'17.51"E
(Umarkui) satish sapta
Connectivity
AAQ 6 I\Iiiar ubD Badra
Near UD arma agar.
Pharma rubber & Haveli
BAPS 20°16'8.76"N 73° 3'28.41"E
rubber Swaminarayan
(Falandi) ay
mandir
Connectivity
AAQ 7 Near Umarkoi Near.Umark0| Dadra
Bhuiadoada Bhujadpada Nagar
jadp Primary Haveli | 20°14'57.91'"N |  73° 4'1.69"E
Primary
School School
Connectivity
T
Swaminarayan g .| 20°14'13.57"N 73° 2'45.55"E
: . Food Industry Haveli
Mandir Sayli -
Connectivity
AAQ 9 . Terminal Point | Dadra
Near Kendriya of Namo Nagar
Vidhyalaya Medical Haveli 20°14'46.34"N 73° 2'11.24"E
Salyli Collage
Connectivity
AAQ 10 Near Javeri Terminal Point Dadra
Flexo of Unovel Nagar 20°12°'44.69°N 72°58°'17.00"E
(Kharadpada) industries Pvt. Haveli
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Connectivity
AAQ 11 . Terminal Pglnt Dadra
Near Bhavin of Capri Nagar
container coating Haveli 20°14'41.92"N 72°57'58.27"E
Naroli solution Pvt.
Connectivity
AAQ 12 Near Khanvel Near jai crop | Dadra
Road Ltd. Nagar 20°12'16.11"N 73° 1'30.75"E
(Khanvel) connectivity | Haveli
N D
AAQ 13 | o8 e | Nearkel | B
g Industries Ltd g . 20°11'11.58"N 73° 1'14.92"E
School comooundin Haveli
Dapada P g
AAQ 14 IF\)le?r IAmlt N \ - Eadra
etroleum(Air, | Nearmanisha | Nagar | o o155\ | 730 1:37.37°E
Water, Soil, kirana store Haveli
Noise) Surangi
AAQ 15 Sahajana_nd Dadra
Park 2 (Air, Near Hotel Nagar
Water, Soil, .| Haveli 20° 8'19.32"N 73° 3'40.51"E
. Indo Mountain
Noise)
Khanvel
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Figure 3.2 Air-quality Monitoring location Union Territory Dadara & Nagar Haveli
pipeline network

3.9 Status of ambient air quality

The detailed on-site 24/8-hourly monitoring results of PMy,, NO,, SO,, CO, Pb, NH3, PM ,5, O3
Benzene, Benzopyrene, Nickel, Arsenic and Hydrocarbon corresponding to air quality stations
AAQL1 to AAQ 8 are presented in below table from 3.3
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Table 3.3 Ambient Air Quality Monitoring Results

o)
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical

Ben
Z0
sy PM PM,s | SO, | NOx | CO o Pb Ni As NH; | CeHs | (@) HC | vOC
NO Name of Location (ug ,r;%) (Mg/m | (ug/ | (ng/ | (mg/ (ug ,ﬁns) Mg/ | (Mg/ | (ng/ | (ng/ | (ng/ | Pyre | (ug/ | (ng/
‘ 3) m3) | m3) | m3d) m3) m3) | m3) | m3) | m3) ne m3) | m3)
(ng/
m?3)
N Nea;g:zﬁg;;ram 72.8 36.4 13.1 | 16.0 | <0.5 <20 <001 | <10 <5 <20 <3 <05 <1 <05
” Nearo,?\f;tgglg/\llaa[:ggg)Post 72.0 36.0 8.6 144 | <0.5 <20 <0.01 | <10 <5 <20 <3 <0.5 <1 <0.5
3 Near K K Dhaba (Kilavani) | /=2 | 358 93 1143 /<051 55 | 001 | <10 | <5 | <20 | <3 | <05 | <1 [ <05
Near CPS Falandi 68.3 34.2 8.9 13.7 | <0.5 <l | <05
4. Cummiirity Class (aFnaI:':mdi) <20 | <001 | <10 | <5 | <20 | <3 | <05
c NSS;I:':LT?J%??E&;)I 70.8 34.0 9.2 14.2 | <0.5 <20 <0.01 | <10 <5 <20 <3 <05 <1 <0.5
6 Near U[()FF;rI\;:(rjr;)a rubber 64.9 27.2 8.4 12.3 | <0.5 <20 <001 | <10 <5 <20 <3 <05 <l | <0.5
, Near g:?n?;kr;iSBchhuc{z?pada 67.0 28.1 8.7 12.7 | <0.5 <20 <001 | <10 <5 <20 <3 | <05 <l | <0.5
i i < < <0.
8 Near Swamggﬁlyan Mandir | 71.0 29.8 9.2 14.2 0.5 <20 <001 | <10 <5 <20 <3 <05 1 0.5
NAAQ Standards for Industrial 100 <1 | <05
Residential ,Rural and other area 100 60 80 80 2.0 1.0 05 06 400 05 01
(24 hourly) (8 hrs)
_ 100 <1l <0.5
NAAQ Standards for ecologically 100 60 80 80 2.0 1.0 05 06 | 400 | 05 01
and sensitive area(24 hourly) (8 hrs)
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GUIARAT GAS Area
Ben
zo
Sy PM PM,s | SO, | NOx | CO o Pb Ni As | NH; | CeHs | () HC | vOC
NO Name of Location (ug/r;%) (ug/m | (ug/ | (ng/ | (mg/ (ug,ﬁng) (ug/ | (ug/ | (ug/ | (ng/ | (ug/ | Pyre | (pg/ | (ng/
‘ 3) m3) | m3) | m?d) m3) m3) | m3) | m3) | m?d) ne m3) | m3)
(ng/
m3)
Nr.Dapada Village 69.2 29.1 9.0 13.1 | <0.5 <20 <0.0 | <10 <5 <20 <3 | <05 | <1 | <05
9. 1
Nr. Chikhali Village 57.8 26.0 75 |11.0 | <05 <20 <0.0 | <10 | <56 | <20 | <3 | <05 | <1 | <05
10. 1
Nr. Surangi Village 57.9 26.0 7.5 11.0 | <0.5 <20 <0.0 | <10 <5 <20 <3 | <05 | <1 | <05
11. 1
" Nr. Umbervarni & Tinoda | 57.2 25.7 7.4 10.9 | <0.5 <20 <(i.0 <10 <5 <20 <3 | <05 <1l | <0.5
Nr. Khanvel Village 60.3 27.1 7.8 115 | <0.5 <20 <0.0 | <10 <5 <20 <3 | <05 | <1 | <05
13. 1
Nr. Chauda Village 59.0 26.5 7.7 |11.2 | <05 <20 <0.0 | <10 | <56 | <20 | <3 | <05 | <1 | <05
14. 1
Nr. Kherdi Village 58.3 26.2 7.6 11.1 | <05 <20 <0.0 | <10 <5 <20 <3 | <05 | <1 | <05
15. 1
NAAQ Standards for Industrial 100 <1 | <05
Residential ,Rural and other area 100 60 80 80 2.0 1.0 05 06 400 05 01 '
(24 hourly) (8 hrs)
_ 100 <l | <0.5
NAAQ Standards for ecologically 100 60 80 80 2.0 1.0 05 06 400 05 01
and sensitive area(24 hourly) (8 hrs)
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Interpretation

The proposed route of pipeline is parallel to the state highway and ambient air quality
locations ware selected within the study area of 500m along the pipeline route as per ToR
received from MoEF & CC. PM 10 and PM2.5 results were some upper site but well within the
standard limit. It is inferred from the analysis of various parameters at sampled location that
the results are well within the limit prescribed by MoEF and CPCB published in Gazette of
India, New Delhi, and Dated November 18, 2009 as shown in above table.

The air quality along the project stretch may get affected during the construction period.
Particulate matter will be the predominant pollutant affecting the air quality during the
construction phase. As the construction activities are likely to generate dust. Mostly the
additional automobile traffic and construction machineries involved during construction
activities will generate petroleum pollutants. However, this will not lead to any tangible effect,

as the additional traffic volume related to construction activities will be low.

Potential emissions sources during construction phase include the following:

1. Deterioration of air quality due to fugitive dust emissions from construction activities
(especially during dry season) like excavation, back-filling and dumping of earth materials,
from construction spoils, vehicular movements along unpaved roads, loading / unloading and
transportation of construction materials

2. Equipment deployed during the construction phase is also likely to result in marginal
increase in the levels of SO2, NOX, and particulate matter

3. Operation of equipment and machinery for earth-moving, grading, pipeline laying and civil
works at pipeline ROW and other sites

4. Operation of temporary Diesel Generator (DG) sets, emission of PM, NOx and SOXx.

Mitigation Measures

During construction phase of the proposed project appropriate mitigation measures have to be
implemented to ameliorate the anticipated air quality problems. The following mitigate
measures will be employed during construction period to reduce the pollution level to

acceptable limits

1. Proper and prior planning, appropriate sequencing and scheduling of all major
construction activities have to be done, and timely availability of infrastructure supports
needed for construction to be ensured to shorten the construction period vis-a-vis reduce

pollution.
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2. Construction materials to be stored in covered godowns or enclosed spaces to prevent
the windblown fugitive emissions.

3. Stringent construction material handling / overhauling procedures to be followed.

Results of Air Modelling

Sr. Parameter Baseline Incremental Total NAAQS

No. Concentration Concentration Concentration Limit
(Hg/m3) (Hg/m3) (Hg/m3) (ng/m3)

1. PM 72.8 2.25 75.05 100

2. NOx 16.0 2.50 18.5 80

3. S0O2 13.1 0.08 13.18 80

Atmospheric inversion refers to a meteorological phenomenon in which the temperature
increases with altitude instead of decreasing. This inhibits the vertical dispersion of pollutants
and can lead to their accumulation near the ground level. For the proposed project in Dadra &
Nagar Haveli, the determination of the inversion level is important for understanding worst-

case scenarios during air quality modeling.

Particulate Matter (PM) Emissions from Trench Excavation Activity

For Kharadpada to Luhari Industrial Area (Jhaveri Flexo India Ltd.) Connectivity-
Length 4.515km & 125mm Dia. PE

PMo
Emission per
Sr. | Excavation Volume Trench Area Area PM1o ; P
No (m3) Calculation (m2) n Emission m? of
' acres | Estimate Excavated
Soil (kg/m3)
1. 4515*1.2*1.5= 8127 | 4515m*1.2m=5418m2 1.34 145&':?0'(9 0.179

For Vasona Char Rastha to Khanvel Petroleum Khanvel Connectivity (HP RO)-
Length 15.125Km & 8’ Dia. Steel

PM;o
Emission per
Sr. | Excavation Volume Trench Area Area PMio 3 of P
No (m3) Calculation (m2) In Emission m=o
' acres | Estimate Excavated
Soil (kg/m3)
15125*1*1.5 = . 4072 kg
2. 22687 15125*1= 15125 3.74 PM10 0.1795

Sili Fatak to Randhe Road Umarkui Connectivity-Length 8.525Km & 6” Steel/125mm
Dia. PE

Sr. | Excavation Volume Trench Area Area PMio PMjo
No (m3) Calculation (m2) n Emission Emission per
' acres Estimate
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m?3 of
Excavated
Soil (kg/m3)
3. | 8525*%1.2*1.5=15345 8525*1.2= 10230 2.53 27|§|\1/|.fokg 0.179

IMP Power Sayli & Siddhant Ispat Connectivity Project-Length 7.200Km & 6”
Steel/125mm Dia. PE

PMjo
Emission per
Sr. | Excavation Volume Trench Area Area PMao s P
No (m3) Calculation (m2) In | Emission m? of
: acres | Estimate Excavated
Soil (kg/m3)
7200*1.2*1.5= o o 2330.8 kg
4, 12960 7200*1.2= 8640 2.135 PM10 0.1798
Jackson Industry Athola Connectivity Project-Length 2.480Km & 125mm Dia. PE
PMjo
Emission per
Sr. | Excavation Volume Trench Area Area PMao 3 P
No (m3) Calculation (m2) In EmI.SSIOI’] m? of
' acres | Estimate Excavated
Soil (kg/m3)
5. | 2480*1.2*1.5= 4464 2480*1.2=2976 0.735 873.85 0.1957
Dabur Industry Connectivity- Length 2.650Km & 125mm Dia. PE
PMo
Emission per
Sr. | Excavation Volume Trench Area Airr?a ErrI?i'lelfon mé of P
No. (m3) Calculation (m2) acres | Estimate Excavated
Soil (kg/m3)
6. | 2650*1.2*1.5=4770 2650*1.2= 3180 0.786 934.48 0.196

*Considering Emission Factor for Excavation: 1.2 tons/acre/month

Local Meteorological Conditions:

e The project area lies in a tropical region with relatively high humidity and stable weather

conditi

ons.

e Inversions typically occur during the early morning and late evening hours, especially

during

the winter months.

Expected Inversion Height:

e Based on regional meteorological data (Desktop data assessment) and historical weather

records, the typical inversion height for Dadra & Nagar Haveli ranges from 100 m to 200 m

during

the cooler months.
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Implications for the Project:

o During inversion conditions, pollutant dispersion is limited, which can result in higher
ground-level concentrations of PM10 and NOXx.

e As a precaution, construction activities generating high emissions should be minimized
during early morning hours in winter.

o Mitigation measures such as dust suppression and scheduled operations are particularly

critical during inversion-prone periods.

3.10 Water

3.10.1Reconnaissance

The water requirement forms an integral part of any project. However, in this particular project
water requirement is not of high order. The water requirement during construction phase is
only for various civil and mechanical jobs, drinking purpose and hydrostatic testing of pipes
and during operation phase only for firefighting and drinking purpose. The amount of waste
water (mainly sewage) generated is very less in quantity and shall be disposed off suitably
through septic tank. Hence there shall be no major impact of these activities on the surface as
well as sub-surface water quality.

In the region, villages along with the pipeline route mainly depend on groundwater and/or
small pond in most of the seasons. The baseline water quality of ground water / surface water
in the region is obtained by collecting sample from villages and major rivers / dam coming in
the way while considering the both side of pipeline. Samples of ground water, surface and

river water were collected for assessing the baseline water environment quality.

3.10.2Sources of raw water in study area

The sources of raw water in the study area are:

e Ground water

e Surface water/Rivers / canals

3.10.3Methodology for monitoring

In order to establish the base line water quality of the surface and subsurface sources in the
study area ground water and surface water sampling locations were selected along the
proposed pipeline route. These locations were selected during the reconnaissance survey
based on the water availability in the surface water bodies and proximity of ground water to

the proposed pipeline route.
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The samples collected were preserved, stored and analyzed as per methods given in IS -
3025 / Standards methods for the Analysis of water and Wastewater. (APHA, AWWA and

WPCF, 1995) to assess physiochemical, biological and bacteriological quality of water.

3.10.4Ground Water locations

Samplings for Groundwater were carried out at four locations as under Table 3.4.

Table 3.4 Ground water quality monitoring locations

Code Sampling Date District Sample ; i
) Latitude Longitude
Location
Gw1 Near Kilvani 07/01/2025 | Dadra Nagar | Ground
Gram Haveli Water
20°11'16.70"N| 73° 1'24.56"E
Panchayat
GW 2 Near Athola 07/01/2025 | Dadra Nagar | Ground
Branch Post Haveli Water
office 20°10'46.11"N| 73° 0'37.56"E
(Wasona)
GW 3 Near CPS 07/01/2025 | Dadra Nagar | Ground
Falandi Haveli Water
Cummunity 20° 9'5.50"N | 73° 0'41.35"E
Class
(Falandi)
GW 4 Near Primary | 08/01/2025 | Dadra Nagar | Ground
Umerkoi 20° 8'26.48"N| 73° 3'50.46"E
(Umarkui)
GW 5 Near UD 08/01/2025 | Dadra Nagar | Ground
Pharma Haveli Water
rubber 20° 7'25.50"N| 73° 3'4.38"E
(Falandi)
GW 6 Near 08/01/2025 | Dadra Nagar | Ground
i Haveli Water
Swamlnarayan 20° 5'39.48"N| 73° 0'14.40"E
Mandir Sayli
GW 7 Near Kendriya | 08/01/2025 | Dadra Nagar | Ground
Vidhyalaya Haveli Water
Salyli
GW 8 Near Javeri 08/01/2025 | Dadra Nagar | Ground
Flexo Haveli Water
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Code Sampling Date District Sample i i
) Latitude Longitude

Location
(Kharadpada)

GW 9 Near Khanvel | 07/01/2025 | Dadra Nagar | Ground
Road Haveli Water
(Khanvel)

Gw 10 | Near Sacred 07/01/2025 | Dadra Nagar | Ground
Heart English Haveli | Water
School
Dapada

Gw 11 | Near Amit 07/01/2025 | Dadra Nagar | Ground
Petroleum ( Haveli Water
Surangi)

Figure 3.3 Water quality Monitoring location for DNH pipeline network

3.10.5Ground water quality at selected sources

Water sample was collected (grab sample) and analyzed as per the standard methods and the

results are given in Table 3.5
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Table 3.5 Ground water quality Anyalysis Results

NS:;. Parameter | Units Result Permissible
: Detection | Desirable Limit as Reference
o Limit Limit Per IS Method
Sample Identification GW1 | GW2 | GW3 | GW4 | GW5 | GW6 | GW7 | GW8 | GW9 10500:2012
pH - | 748 | 749 | 725 | 78 | 762 | 748 | 785 | 7.76 | 7.63 114 | 65t085 No | APHA 4500
1. Relaxation | H+
2 | Conductivity | ps/fcm | 534 | 485 | 510 | 502 | 496 457 520 509 | 468 | 0.4-200 - - APHA 2510
3. | Turbidity NTU <1 <1 <1 <1 <1 <1 <1 <1 <1 1-100 1 5 APHA 2130
4. | Color Hazen <5 <5 <5 <5 <5 <5 <5 <5 <5 5-100 5 15 APHA 2120
5. | Odor - Agreeable Agreeable | Agreeable | Agreeable | APHA 2150
6 Total mg/L | 899.2 | 996.8 | 910.4 | 923.2 | 1014.4 | 1289.6 | 1092.8 | 878.4 | 910.4 | 2-5000 500 2000 APHA 2540
" | Dissolved C
- | Sulphate mg/L | 486 | 54.8 | 64.2 | 50.2 | 425 62.5 845 | 76.8 | 58.4 | 1-1000 200 400 APHA4500-
. S042-
g | Chloride mg/L | 120.3 | 126.4 | 154.2 | 138.4 | 100.2 | 136.5 | 160.2 | 158.4 | 140.2 | 2-1000 250 1000 APHA4500-
' Cl-
9 Total mg/lL | 225 | 249 | 228 | 231 254 197 276 220 | 228 4-1000 200 600 APHA 2340
" | Hardness
10 Calciumas | mg/L | 56.2 | 62.3 | 56.9 | 57.7 | 63.4 | 80.6 | 683 | 549 | 56.9 | 2-1000 75 200 APHA-3500
| Ca Ca
" Magnesium | gy | 319 | 353 | 322 | 327 | 359 | 457 | 387 | 31.1 | 323 | 2-1000 30 100 APHA
- | Mg 3500-Mg
12. | Alkalinity mg/L | 146.2 | 158.4 | 176.4 | 184.2 | 174.2 | 164.8 | 210.4 | 204.6 | 190.4 | 5-1000 200 600 APHA 2320
13 Copper mg/L | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 0.1-10 0.05 15 APHA
' 3500-Cu
zZinc mg/L | 0.46 | 054 | 0.64 | 052 | 0.74 0.56 052 | 0.84 | 0.65 0.1-10 5 15 APHA
14.
3500-Zn
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No. Parameter | Units Result Permissible
Detection | Desirable Limit as Reference
Limit Limit Per IS Method
Sample Identification GW1 | GW2 | GW3 | GW4 | GW5 GW6 GwW7 | GW8 | GW9 10500:2012
Iron mg/l | 0.12 | 0.14 | 008 | 02 | 018 | 013 | 011 | 022 | 01 | 0.1-10 0.3 No | APHA
15. relaxation | 3500-Fe
16, | Lead mg/L | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01 |<0.01| 0.5-10 0.01 No APHA
: Relaxation | 3500-Pb
Nickel mg/L | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 0.1-10 0.02 No . APHA .
17. Relaxation | 3500-Ni
1g | Cadmium | mg/L |<0.003|<0.003|<0.003|<0.003| <0.003 | <0.003 | <0.003 [<0.003(<0.003| 0.1-10 0.003 No | APHA
: Relaxation | 3500-C
Calcium APHA
19. | Hardness mg/L 94 104 95 96 106 134 114 92 95 2-1000 - - 3500-Ca
as CaCO3
Magnesium APHA
as CaCO3
Phenolic mg/L |<0.002 [<0.002 |<0.002 |<0.002| <0.002 | <0.002 | <0.002 [<0.002|<0.002| 0.1-10 0.001 0.002 APHA 5530
21. | compound
55 | Fluoride mg/L | 058 | 064 | 0.48 | 0.34 | 054 | 025 | 03 | 045 | 065 | 0.1-10 1 15 APHA
: 4500-F-
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Sr. No. Parameter Units Result Detection : Permissible Limit
o Desirable
Limit Limit as Per IS Reference Method
Sample Identification GwW10 Gwi11i 10500:2012
1 pH 7.50 7.47 1-14 6.51t0 8.5 No Relaxation APHA 4500 H+
2. Conductivity ms/cm 489 554 0.4-200 - - APHA 2510
3. Turbidity NTU <1 <1 1-100 1 5 APHA 2130
4. Color Hazen <5 <5 5-100 5 15 APHA 2120
5. Odor - Agreeable Agreeable APHA 2150
Total Dissolved
6 Sglsj Issolve mg/L 982 1047 2-5000 500 2000 APHA 2540 C
Sulphate mg/L 49.3 53.5 1-1000 200 400 APHA4500- SO42-
Chloride mg/L 121.3 120.6 2-1000 250 1000 APHA4500-CI-
9 Total Hardness mg/L 230 225 4-1000 200 600 APHA 2340
10 Calcium as Ca mg/L 57.3 65.9 2-1000 75 200 APHA-3500 Ca
1 Magnesium Mg mg/L 30 34 2-1000 30 100 APHA 3500-Mg
12. Alkalinity mg/L 148.3 160.3 5-1000 200 600 APHA 2320
13, Copper mg/L <0.05 <0.05 0.1-10 0.05 15 APHA 3500-Cu
14. Zinc mg/L 0.48 0.52 0.1-10 5 15 APHA 3500-Zn
15 Iron mg/L 0.11 0.12 0.1-10 0.3 No relaxation APHA 3500-Fe
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Limit Limit as Per IS Reference Method
Sample Identification GwW10 Gwil 10500:2012

16 Lead mg/L <0.01 <0.01 0.5-10 0.01 No Relaxation APHA 3500-Pb

17 Nickel mg/L <0.02 <0.02 0.1-10 0.02 No Relaxation APHA 3500-Ni

18 Cadmium mg/L <0.003 <0.003 0.1-10 0.003 No Relaxation APHA 3500-C
Calcium

19 Hardness as mg/L 98 110 2-1000 - - APHA 3500-Ca
CaCoO3
Magnesium

20 Hardness as mg/L 130 147 2-1000 - - APHA 3500-Mg
CaCoO3

21 Phenolic ; mg/L <0.002 <0.002 0.1-10 0.001 0.002 APHA 5530

. compoun
22. Fluoride mg/L 0.54 0.62 0.1-10 1 15 APHA 4500-F-
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3.10.6Surface water sampling and analysis

Table 3.6 Details of Locations (Surface Water)

A
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Sr.No Sampling Location Date District Sample ) _
Latitude Longitude
1 Near Amit Petroleum ( Surangi) 07/01/2025 | padra Nagar Haveli | Surface Water 20° 9'19.36"N | 73°1'12.31"E
2 Near Sayli Road 07/01/2025 | padra Nagar Haveli | Surface Water | 20°14'27.75"N | 73° 2'27.61"E
3 Near Kilavani Road 07/01/2025 | padra Nagar Haveli | Surface Water | 20°16'53.93"N | 73° 3'27.18"E
4 Near Dapada to Surangi bridge 08/01/2025 | padra Nagar Haveli | Surface Water | 20°11'6.67"N | 73° 0'48.88"E
Surface water sampling analysis results are given in below table.
Table 3.7 Water Analysis Results (Surface Water)
Sr. No. Parameter Unit Results Detection Reference Method
Sample Identification SwWi SwW2 SW3 Sw4 limit

1. pH 7.36 7.59 7.29 7.38 1-14 APHA 4500 H+

2. Conductivity mS/cm 1.46 0.985 0.685 0.874 0.4-200 APHA 2510

3. Turbidity NTU <2 <2 <2 <2 1-100 APHA 2130

4. Color Hazen <5 <5 <5 <5 5-100 APHA 2120

5. Odor - Agreeable Agreeable

6. Total Dissolved mg/L 895 640 445 568 2-5000 APHA 2540 C

7. Total Suspended ma/L 10 12 20 24 2-500 APHA 2540 B

8. Sulphate mg/L 59.8 53.9 56.6 52.8 1-1000 APHA 4500- SO42-

9. Chloride mg/L 124.2 120.5 98.5 104.2 2-1000 APHA 4500 - CI-

10. Total Hardness mg/L 285 192 134 170 4-1000 APHA 2340
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Sr. No. Parameter Unit Results Detection Reference Method
Sample Identification SwWi SW2 SW3 SwW4 limit
11. Calcium as Ca ma/L 75.9 51.2 35.6 45.4 2-1000 APHA -3500 Ca
12. Magnesium Mg mg/L 23.1 15.6 10.8 13.8 2-1000 APHA 3500-Mg
13. Alkalinity mg/L 245 245 148 215 5-1000 APHA 2320
14. Copper mg/L <0.1 <0.1 <0.1 <0.1 0.1-10 APHA 3500-Cu
15. Zinc mg/L <0.1 <0.1 <0.1 <0.1 0.1-10 APHA 3500-Zn
16. [ron mg/L <0.1 <0.1 <0.1 <0.1 0.1-10 APHA 3500-Fe
17. Lead mg/L <0.01 <0.01 <0.01 <0.01 0.1-10 APHA 3500-Pb
18. Nickel mg/L <0.02 <0.02 <0.02 <0.02 0.1-10 APHA 3500-Ni
19. Cadmium mg/L <0.003 <0.003 <0.003 <0.003 0.1-10 APHA 3500-C
20. Total Coliform MPN/100 ml 220 280 170 240 1.8-1600 APHA 9221 B
21. Faecal Coliform MPN/100 ml 10 6 12 17 1.8-1600 APHA 9221 E
22. E. Coli MPN/100 ml Absent Absent Absent Absent 1.8-1600 APHA 9221 F
g | CAlcium Hardness mg/L 190 128 89 114 2-1000 | APHA 3500-Ca
as CaCO3
Magnesium
o4 Hardness as mg/L 95 64 45 57 2-1000 APHA 3500-Mg
CaCoO3
25. Phenol mg/L <0.002 <0.002 <0.002 <0.002 0.1-10 APHA 5530
26. Fluoride mg/L 0.52 0.42 0.35 0.62 0.1-10 APHA 4500-F-
27. Salinity mg/L 0.73 0.49 0.34 0.44 2-1000 APHA 2520 B
8. Chemical Oxygen P/A 20 8 16 20 4-10000 Gas Chromatography
29. Biochemical Oxygen mg/L <2 <2 <2 3.0 2-1000 APHA 5220

SECON PVT. LTD.

GREEN CIRCLE; INC.

71




#
G EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical

GUIARAT GAS Area
Sr. No. Parameter Unit Results Detection Reference Method
Sample Identification SwWi SW2 SW3 SwW4 limit
30. Dissolved oxygen mg/L 5.3 5.5 5.1 5.2 0.2-10 APHA 5210
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3.10.7Interpretation

The ground water analysis results indicate that the water in the region is fairly potable except
that disinfection may be required for ground water in certain areas before being used for
drinking. However, the incremental value has no impact with reference to the project activity.

Reference method, Acceptable & permissible limits are shown in Annexure Il

3.11 Noise
3.11.1 Reconnaissance

During construction phase, noise shall be generated through Vehicle movement &
construction activities. There will not be any increase in noise during operation phase of the
pipeline project. However, the expected noise levels will be in the range of 70-85 dB (A) and
shall be further attenuated by appropriate measures.

To measure the existing noise sources and to identify the background noise levels, the noise
pollution survey around the proposed pipeline was carried out. The collection of baseline noise
environment data included Identification of noise sources and to measure background noise
levels and Measurement of noise levels due to transportation and other local activity. The
noise monitoring was carried out at the same locations as air monitoring. Table: 3.10 give the

details of noise monitoring locations.

3.11.2 Noise Levels at Monitoring Stations

Specific studies reveal that noise levels in industrial areas are generally within the prescribed
limits but exceed the standards in respect of commercial, residential and silence zones during
certain hours.
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Figure 3.4 Noise quality Monitoring location for DNH Pipeline network
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Table 3.8 Noise Monitoring in the Study Area

Day Time Night Time
ST Location name Zone Units CPCB CPCB
No. Result | Permissible | Result | Permissible
Limit 2000 Limit
. : . . dB(A)
N 1 | Near Kilvani Gram Panchayat Residential Leq 48 55 40 45
N 2 Near Athola Branch Post office Residential dB(A) 47 55 38 45
(Wasona) Leq
. . . . dB(A)
N 3 | Near K K Dhaba (Kilavani) Residential Leg 49 55 39 45
N PS Falandi i B(A
N4 | Near CPS Falandi Cummunity | o o | GBAY g 65 49 55
Class (Falandi) Leq
Near Pri School Umerkoi dB(A
N5 | oar Frimary school Lmerkol Silence G T 50 39 40
(Umarkui) Leq
Near UD Ph bb dB(A
NG | oo LU harma rubber Industrial B | eg 75 65 70
(Falandi) Leq
N koi Bhuj B(A
N7 | Near Umarkol Bhujadpada sience | BBW | 4g 50 35 40
Primary School Leq
Near S i Mandi dB(A
Ng | L oar Swaminarayan Mandir Residential | ©°% | 50 55 38 45
Sayli Leq
Near Kendriya Vidhyal dB(A
Ng | \carrendiiya Vidhyaiaya Silence B | 45 50 39 40
Salyli Leq
Near Javeri Flexo . dB(A)
N1
0 (Kharadpada) Industrial Leg 69 75 66 70
. . . . dB(A)
N11 | Near Bhavin container Naroli Industrial Leg 68 75 69 70
.| dB(A)
N12 | Near Khanvel Road (Khanvel) | Commercial Leg 58 65 54 55
N H English B(A
N13 | Near Sacred Heart Englis sience | A | 4o 50 35 40
School Dapada Leq
: . . dB(A)
N14 | Near Amit Petroleum ( Surangi) Industrial Leq 70 75 64 70
. . . dB(A)
N15 | Sahajanand Park 2 ( Khanvel) Residential Leg 52 55 39 45
75
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3.11.3 Equivalent Sound Energy Level or Leq

In most of the acoustic environments, the sound pressure level fluctuates with time due
to changes in noise generation sources. The fluctuating noise levels are reported as
equivalent sound energy level or Leq. It is defined as the steady sound pressure level
which would have given the same total energy as the actual time varying sound
pressure level over the given time period. By noise levels recorded during
measurements, Leq was computed using following the statistical relationship:

Leq = Lso+ (L1o - Loo)?/60
Where,
Lgo = the noise levels exceed 90 percent of the time
Lso = the noise levels exceed 50 percent of the time
L1o = the noise levels exceed 10 percent of the time
It may be noted here that Lo, Lso and Lgo values can be considered as peak, average
and background sound pressure levels at each location, respectively.
Sound pressure level (Leq) evaluated at the monitoring locationa are 60 and 74 dBA
respectively for location N1 and N2 and the Lio, Lo, Lso & Leq leVels are given in Table

3.11
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Table 3.9 Equivalent Sound Energy Level or Leq

Station Noise Monitoring Category of
Sr.No. | "code |location Ivillage Name| Area/Zone Lio Loo Lso | Leg
Near Kilvani Gram Residential
4 4 44 4
1. N1 |Panchayat 8 0 5
Near Athola Branch Residential
. 47 38 43 44
2. N2 |Post office (Wasona)
Near K K Dhaba Residential
; . 49 39 44 46
3. N3 |(Kilavani)
Near CPS Falandi Commercial
4 N 4 Cummu.nity Class 58 49 54 55
(Falandi)
N5 [Near Primary School Silence
. . 45 39 42 43
5. Umerkoi (Umarkui)
N6 [Near U[_) Pharma rubber|Industrial 63 65 67 67
6. (Falandi)
N 7 |Near Umarkoi Silence
7 Bhujadpada Primary 48 35 42 44
' School
N8 |Near Swami_narayan Residential 50 38 a4 46
8. Mandir Sayli
Near Kendriya Silence
. . 4 42 4
9. N9 |Vidhyalaya Salyli > 39 3
Near Javeri Flexo Industrial
69 66 68 68
10. N 10 |(Kharadpada)
Near Bhavin container |Industrial
11. N1l |Naroli 68 69 69 69
12, N 12 Commercial 58 54 56 56
N 13 [Near Khanvel Road Silence
42 39 39
13. (Khanvel) 3
N 14 |[Near Sacred Heart Industrial
. 70 64 67 68
14. English School Dapada
N 15 [Near Ar_nit Petroleum ( |Residential 57 39 46 48
15. Surangi)
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3.11.4 Interpretation

During noise measurement at sampling locations, it was observed that the noise results
values ware lift up to some upper side due to vehicles movement. No other majour parameter
observed which required to be given attention to lower noise pollution. However, the noise

results shows for most of the time the noise level is within the acceptable limits.

3.12  Soil

Objectives

o Toidentify physical and chemical properties of soils.

e Toidentify soil pollution and suggest mitigation measures
3.12.1Methodology

A field visit was conducted during January 2025 to study site-specific existing soil quality and
conditions which includes soil color, texture, mineralogical content and plasticity in order to

identify the possible impact on the environmental setting after the proposed project.

3.12.2So0il sample collection Methodology

The locations for soil sample collection were randomly selected at the project site as well as
from the surrounding areas namely Soil-1 to Soil-15. The soil samples from 0-15 cm depth
were collected by using spade and pawada. The samples were homogenized and about 1 Kg
soil sample was collected in the polythylene bag, Labelled with sample ID which includes site
numbers and project name. The samples were brought to the laboratory for analysis of
physical (porosity, water holding capacity, permeability, and particle size distribution) and
chemical properties (cation exchange, electrical conductivity, sodium adsorption ratio, pH,
Ca, Mg, Na, K).

3.12.3 Characteristics of soil

Location of colletion of Soil samples are tabulated as Table 3.12.

Table 3.10 Soil Sampling Location

Sr.No. | Sampling Date District Tehsil ) ;
) Latitude Longitude

Location

1 Near Kilvani 07/01/2025 D . 20°17'41.99"N73° 5'33.54"E
adra Nagar Kilvani
Gram _
Panchayat Haveli
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Sr.No. | Sampling Date District Tehsil ) )
) Latitude Longitude
Location
2 Near Athola 07/01/2025 20°17'7.59"N [73° 2'16.60"E
Dadra Nagar | Wasona
Branch Post
office Haveli
(Wasona)
3 Near K K 07/01/2025 . [20°16'42.70"N[73° 5'5.56"E
Dadra Nagar Kilvani
Dhaba _
(Kilavani) Haveli
4 Near C.PS 08/01/2025 Dadra Nagar | Falandi 20°16'7.33"N [73° 4'18.69"E
Falandi
Cummunity Haveli
Class
(Falandi)
5 Near Primary | 08/01/2025 Dadra Nagar | Umarkui 20°15'33.10"N[73° 4'17.51"E
School _
Umerkoi Haveli
(Umarkui)
6 Near UD 08/01/2025 Dadra Nagar | Falandi 20°16'8.76"N [73° 3'28.41"E
Pharma
rubber Haveli
(Falandi)
7 Near Umarkoi | 08/01/2025 . 20°14'57.91"N[73° 4'1.69"E
) Dadra Nagar | Umarkui
Bhujadpada _
Primary Haveli
School
8 Near 08/01/2025 D . 20°14'13.57"N[73° 2'45.55"E
i adra Nagar Sayli
Swaminarayan _
Mandir Sayli Haveli
9 Ngar Kendriya | 07/01/2025 Dadra Nagar Sayli 20°14'46.34"N[73° 2'11.24"E
Vidhyalaya
Salyli Haveli
10 Near Javeri 07/01/2025 | 5 4a Nagar Kharadpada20 12'44.69"N[72°58'17.00"E
Flexo _
(Kharadpada) Haveli
11 Near !3havm 07/01/2025 Dadra Nagar Naroli 20°14'41.92"N[72°57'58.27"E
container
12 Near Khanvel | 07/01/2025 Dadra Nagar | Khanvel 20°11'11.58"N[73° 1'14.92"E
Road _
(Khanvel) Haveli
13 Near Sacr(?d 08/01/2025 | 1o Nagar | Dapada 20° 9'13.24"N [73° 1'37.37"E
Heart English
Dapada
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Sr.No. | Sampling Date District Tehsil ) )
) Latitude Longitude

Location

14 Near Amit 08/01/2025 Dadra Nagar | Surang 20° 8'19.32"N [73° 3'40.51"E
Petroleum ( .

15 Sahajanand 07/01/2025 Dadra Nagar | Khanvel 20° 8'19.32"N |73° 3'40.51"E
Park 2 ( .
Khanvel) Haveli

Analysis results for various environmental parameters of the soil are given in Table: 3.13
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Table 3.11 Analysis of Soil Results

Sr. Results
Parameters Unit Reference Method
No. s1 S2 S3 S4 S5 S6 S7 S8 S9 | s10
L |pH - 784 | 764 | 764 |784 |725 |748 |764 |7.72 |748 |7.34 |I1S2720:Part26: 1987
Electrical
2. . msicm | 1.24 135 |126 |128 |121 |128 |125 |142 |[148 |1.26 |IS 147672000 (RA-2016)
Conductivity
3, | Soil Moisture % 6.2 6.4 75 6.8 7.4 73 |84 69 |78 |82 IS 2720 — Part - 2
Content
Organic
4| ot % 0.59 056 |063 |054 |057 |063 |07 069 |030 |036 |IS2720:Part22:1972
5. | Organic Matter % 1.02 097 | 109 |093 |098 |109 |121 |119 |052 |062 |IS2720:Part22:1972
6. | Phosphorus mglkg | 140 142|130 |150 132 |140 |145 |148 |152 |160 '250 3292  (Part 3/Sec 2):
7. | Total Nittogen | mgikg | 420 426|380 | 435 | 390 | 405 | 416 | 432 | 438 | 430 | 1S 14684 : 1999
8. imass'“m as mglkg | 214 216 | 195 | 215 |200 |205 |208 |210 |125 |120 |1S9497: 1980
GCI/LAB/TP/SW12, Based
9. | calcium mgkg | 452 462 |s04 485|623 |s520 |450 490 |s10 |a4eg | Handbookofmethodsin
Environment studies (Vol-
21st Edition)
10 | Magnesium mgkg | 75 77 87 82 103 |85 75 80 84 80 agll L_Afsgg /SW13, Based
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Sr. Results
Parameters Unit Reference Method

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
11 | Chloride mg/kg 156 134 158 175 148 128 164 184 190 156 IS 6925: 1973
12 | Copper as Cu mg/kg 10.6 12.5 14.2 16.4 18.4 15.5 10.2 20.4 26.5 18.8 EPA 7000 B Rev. 2:2007
13 | Zinc as Zn mg/kg 36.5 54.2 29.5 41.5 51.3 27.8 48.5 59.4 60.2 26.8 EPA 7000 B Rev. 2:2007
14 | Iron as Fe mg/kg 50.2 68.4 52.3 59.4 48.2 70.5 68.4 84.2 75.6 40.6 EPA 7000 B Rev. 2:2007
15 | Lead as Pb mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 EPA 7000 B Rev. 2:2007
16 | Nickel as Ni mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 EPA 7000 B Rev. 2:2007

(%)by
17 | Sand mass 58 56 54 52 59 57 55 60 56 59 IS 2720-P-4

0,
18 | Clay (m/ogsg 24 26 25 28 23 20 27 24 26 28 IS 2720-P-4

0,
19 | Silt (%0)by 18 18 21 20 18 23 18 16 18 13 IS 2720-P-4

mass

Handbook of Soil & Solid
. 0 )
g | Water holding | (%)by 42.6 405 | 451 | 485 |405 |39.4 |465 |448 |457 |a79 |WasteAnalysis,
capacity mass
P. K. Behera
. (%)by
21 | Porosity mass 32.4 36.8 34.5 40.5 35.9 38.7 36.4 35.6 30.4 28 IS 2720 : Part 17 : 1986
Sandy Sandy | Sandy | Sandy | Sandy | Sandy | Sandy | Sandy | Sandy | Sandy
22 | Texture - Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay -
Loam Loam Loam Loam Loam Loam | Loam Loam Loam Loam
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Results
No. Parameters Unit Reference Method
S11 S12 S13 S14 S15
1 pH - 7.54 7.28 7.24 7.80 7.23 IS 2720 : Part 26 : 1987
5 Electrical msicm | 1.20 1.34 1.30 1.25 127 | 1S 14767: 2000 (RA-2016)
: Conductivity
Soil Moist
3 or Moisture % 6.6 6.9 7.3 6.5 7.5 IS 2720 — Part — 2
: Content
4 Organic Carbon % 0.60 0.57 0.62 0.59 0.58 1S 2720 : Part 22 : 1972
5 Organic Matter % 1.01 0.95 1.00 0.97 0.96 IS 2720 : Part 22 : 1972
6. Phosphorus mg/kg 139 145 125 151 137 IS 6092 : (Part 3/Sec 2) : 2004
7 Total Nitrogen mg/kg 419 420 381 430 328 IS 14684 : 1999
8. Potassium as K mg/kg 215 225 190 225 218 IS 9497 : 1980
GCI/LAB/TP/SW12, Based
. Handbook of methods in
9. Calcium mg/kg 450 454 525 448 622 Environment studies (Vol-21%
Edition)
. I/LAB/TP/SW13, B IARI —
10. Magnesium mg/kg 73 76 85 80 105 f;;é [TPISW13, Based
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GUIARAT GAS Al'ea
Sr.
Results
No. Parameters Unit Reference Method
S11 S12 S13 S14 S15
11. Chloride mg/kg 155 136 156 170 143 IS 6925: 1973
12. Copper as Cu mg/kg 11.3 10.5 13.6 154 17.4 EPA 7000 B Rev. 2:2007
13. Zinc as Zn mg/kg 325 55.2 30.5 40.5 53.3 EPA 7000 B Rev. 2:2007
14. Iron as Fe mg/kg 50.2 63.4 56.3 60.4 52.2 EPA 7000 B Rev. 2:2007
15. Lead as Pb mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 EPA 7000 B Rev. 2:2007
16 Nickel as Ni mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 EPA 7000 B Rev. 2:2007
%
17 Sand (%)by 55 54 53 51 54 IS 2720-P-4
. mass
%
18 Clay (%)by 25 22 24 23 22 IS 2720-P-4
. mass
. %
19 Silt (%)by 19 18 20 21 17 IS 2720-P-4
. mass
. Handbook of Soil & Solid Waste
0,
0 Water holding oy 1 415 42.5 43.1 45.5 435  |Analysis,
' capacity mass P. K. Behera
, (%)by . .
21 Porosity 30.4 34.8 33.5 39.5 34.9 IS 2720 : Part 17 : 1986
. mass
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GUIARAT GAS Al'ea

Sr.
Results

No. Parameters Unit Reference Method

S11 S12 S13 S14 S15
Sandy
Sandy Clay| Sandy Clay Sandy Clay| Sandy Clay
29 Texture - Clay
. Loam Loam Loam Loam Loam

It is very important to know about corrosive properties of soil in terms of soil resistivity and quality of soil water extracts and Soil

stratifications, as this information will be of utmost importance during construction and operation phase of pipeline.

SECON PVT. LTD.

GREEN CIRCLE; INC.

85




A
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT GAS territory Dadara & Nagar Haveli Geographical Area

Figure 3.5 Soil quality Monitoring location for DNH pipeline network

3.13 Climate of the study area

Agriculture in the area depends mainly on the rainfall from south-west monsoon. The area
experiences the sub-tropical to tropical temperate monsoon climate. The summers are hot and
become more humid in their later part with temperatures reaching as high as 39° in the month
of May. The monsoon starts in the month of June and extends until September. The rainfall is
brought by South West monsoon winds. Winters are between maritime temperate and semi-
tropical with temperatures ranging from 14° to 30°. The average wind speed recorded is 7.4
km/h.

The average annual rainfall for the decade was found to be 2459.54 mm.

3.13.1 Temperature

Ambient temperature is important part of meteorology for living organisms as it has direct as
well as indirect effects on their survival. Also it plays an important part in influencing in the rate
of atmospheric chemical reactions. The monitoring of ambient air temperature was carried out
at the present site for duration of three months (December 2024 to February 2025). During the

monitoring period average high temperature was observed to the tune of 34°C whereas the
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Average low temperature was recorded to the tune of 20 °C. The following section describes

variations relative humidity.

3.13.2 Prominent wind direction in different seasons

Prominent wind direction in different seasons is given in Table 3.14.

Table 3.12 Prominent wind direction

Season Prominent wind directions
Summer Southwest-Northwest
Monsoon West-southwest

Post — Monsoon Northwest

Winter Northeast-Northwest
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SECON PVT. LTD. GREEN CIRCLE; INC.

88



A
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
territory Dadara & Nagar Haveli Geographical Area

GUIARAT GA

3.13.3 Rainfall

Average rainfall during baseline perod was Nil.

3.13.4 Humidity

Relative humidity can be explained as the ratio of the partial pressure of water vapor to the

equilibrium vapor pressure of water at a given temperature. Relative humidity depends on

temperature and spatial distribution of the given area. It is known to vary spatially and

temporally.

Based on the available data it can be said that relative humidity during the study period varied

between 40 to 86 %. The highest value for humidity was recorded in the month of May. The

minimum Relative Humidity was recorded during the month of March. It is important to note

that the highest average value for relative humidity was computed for the month of May (75

%).
Table 3.13 Average Meteorological Condition based on Long-term Data
Mean Daily Rainfall No. of Relgtiye Rela_ti\_/e
Month Temparature (mm) Rainy Humidity | Humidity
Max Min Monthly days (%)_, (%),
Total (Morning) | (Evening)
January 27.6 16.7 0.1 0 66 67
February 28.3 17.6 0.1 0 64 66
March 30.5 20.7 0.1 0 66 64
April 325 24 0.2 0 73 67
May 33.6 26.9 9.4 0.4 75 70
June 32.6 26.6 400.3 11.9 83 77
July 30.4 25.3 665.8 20.7 88 84
August 29.8 24.9 464.2 18.9 88 83
September 30.4 24.3 254.2 11.3 86 77
October 324 23.3 35.3 1.8 75 70
November 32.1 20.7 18.9 1 66 69
December 29.7 18.2 2.8 0.2 66 70
Total -- - 1851.4 66.2 -- -
Average 30.8 22.4 -- -- 69 49
3.14 Biological Environment
3.14.1 Introduction
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Study of biological environment is one of the most important aspects of EIA in view of the need
for conservation of environmental quality and biodiversity. Ecological systems show complex
inter-relationships between biotic and abiotic components including dependence, competition
and mutualism. Biotic components comprises of both plant and animal communities which
interact not only within and between themselves but also with the abiotic components viz.

Physical and chemical components of the environment.

Generally, biological communities are the good indicators of climatic and edaphic factors.
Studies on biological aspects of ecosystems are important in EIA for safety of natural flora and
fauna. Information on the impact of environmental stress on the community structure serves as
an inexpensive and efficient early warning system to check the damage to a particular
ecosystem. The biological environment includes mainly terrestrial ecosystem and aquatic

ecosystem.

3.14.2 Survey Methodology

The information was collected by visual observations and discussion with the villagers about
flora and fauna in this region. The secondary data related to this region was also obtained
from District Forest Department, District Fisheries Department, District Agricultural

Department, Social Forestry Division and District Horticulture Department and other literature.

3.14.3 Flora

The aim of the present study was to enumerate the available plant resources including
endangered species and obtaining a broad representation of the existing floristic variations in

the core area covering 10 km radius around proposed project area and buffer area.

3.14.4 Plant Diversity

a. Vegetation diversity of the area:
Flora and fauna of the area reveals that vegetation in the study area falls under tropical moist
mixed deciduous and tropical dry mixed deciduous types as per the Champion and Seth's
revised classification based on phenological pattern like evergreen, semi-evergreen and

deciduous.

The most dominant trees in this region are Prosopis julifera, Azadiracta indica, Albizia lebbeck
which are found in co-association with Acacia nilotica. On wasteland the vegetation cover
consists of Pongamia pinnata, Ficus sp, Jatropha gosifolium and Leucaea leucocephala. Th
shrubs consist of Zizyphus mauritiana, Xanthium stromarium, Tridax procumbens, Tephrosia
hamiltonii, Lantana camara, Calotrops gigantea etc. Species of bamboo and grasses like
Dendrocalamus strictus, Cynodon dactylon, Cymbopogon matrtini were also observed during

the survey.

90
SECON PVT. LTD. GREEN CIRCLE; INC.



A
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
territory Dadara & Nagar Haveli Geographical Area

GUIARAT GA

b. Floristic Structure and Composition:
The phyto-ecological structure of vegetation found in Buffer zone shows three different strata
i.e. Top, Middle and Ground. Top storey covered by Albizzia sp., Bauhinia sp., Bombax
malabaricum, Ficus religiosa, Syzygium cumini, Cocos nucifera, Azadiracta indica, Terminalia
cattapa etc. Middle storey in this region comprises Adhatoda vasica, Capparis spinosa,
Emblica officinalis, Lantana camara etc. The dominant herbs in ground vegetation are
Aegeratum conyzoides, Argemone mexicana, Indigofera tinctoria, Tridax procumbens,

Alternantera sisesselis.

Trees species like Coccos nucifera, Prosopis julifera and Azadiracta indica are observed in
some places. Herbs are abundant only during monsoon.The area is dominated with tree

members as compared to shrubs and herbs. Cocos nucifera is the dominant tree species.

A plant community is governed by several factors like climatic, edaphic, topographic and
biotic. Even local variations in environment affect components of plant community. Presence
of large number of trees and shrubs and herbaceous vegetation indicates tropical vegetation
structure. Grasses and sedges were found to be significant in the area. These indicate fertile

and wet soil in upper layer of soil profile.

The list of plants (trees, shrubs, herbs and grasses) are presented in following Table.3.14

Table 3.14 List of Plants

S.No Botanical Name Local Name Family
1 Acacia auriculiformis Acacia/ Sunajhari Mimosaceae
2 | Acacia catechu Khair Mimosaceae
3 Acacia jacquemontii Mandvi bavdi Mimosaceae
4 | Acacia leucophloea Gohira Mimosaceae
5 Acacia nilotica Babul Mimosaceae
6 | Acacia planofrons Chatri Bawal Mimosaceae
7 Acacia senegal Gorad Mimosaceae
8 Acacia senegal Gorad Mimosaceae
9 A_ca_mthus Harkach Acanthaceae
illicifolius,
10 | Adina cordifolia Haldu/kurum Rubiaceae
11 | Aegialitis rotundifolia Bana Ruar Plumbaginaceae
12 | Aegiceras corniculatum | Kharsi Myrsinaceae
13 | Aegle marmelos Bel Rutaceae
14 | Ailanthus excelsa Mahanimba Simarubaceae
15 | Alangium lamarckii Ankula Alangiaceae
16 | Alangium salvifolium Ankol Alangiaceae
17 | Albizia lebbeck Kalasiris Mimosaceae
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18 | Albizia oderatissima Sarasado Mimosaceae

19 | Albizia procera Dhalasiris / Shiras Mimosaceae / Fabaceae
20 | Alstonia scholaris Chhatian Apocynaceae

21 | Anacardimum Cashew Anacardiaceae
22 | Annona reticulate Lanka badhial Annonaceae

23 | Anogeissus latifolia Dhaura Combretaceae
24 | Anthocephalus cadamba Kadam/Kadamba Rubiaceae

25 | Aphanamixis Panikusum/Pitakusum Meliaceae

26 | Artocarpus integrifolia Panas Moraceae

27 | Azadirachta indica Neem/Limbo Meliaceae

28 | Balanites aegyptia Ingoria Simarubaceae
29 | Bauhinia purpurea Barada Caesalpinaceae
30 | Bauhinia recemosa Ambta Fabaceae

31 | Bauhinia variegate Kanchan Fabaceae

32 | Bombax ceiba Simal/Simili Bombacaceae
33 | Borassus flabellifer Tad Arecaceae

34 | Borassus flabelliformis | Tala Palmae/Arecaceae
35 | Bruguiera Kekra Rhizophoraceae
36 | Bruguiera gymonbiza, | Bandari Rhizophoraceae
37 | Buchanania lanzan Chara Anacardiaceae
38 | Bursera penicellata Lemur Mai/ Raj Mai Burseraceae

39 | Butea monosperma Palas/Phalas Fabaceae

40 | Callotropis gigantia Moto akdo Asclepiadaceae
41 | Capparis gradis Dumro Cappar indaceae
42 | Cardia monica Kathgundi Ehretiaceae

43 | Careya arborea Kumbhi Lecythidaceae
44 | Carissa carandus Karamdi Apocynaceae

45 | Carpparis aphylla Kerdo Cappar idaceae
46 | Caryota urens Salap Palmae/Arecaceae
47 | Cassia auriculata Aval or Avar Caesalpinicaceae
48 | Cassia fistula Sunari Caesalpinaceae
49 | Cassia siamea Chakunda Ceasalpinaceae
50 | Casuarinas equisitifolia | Saru Cauarinaceae
51 | Chloroxylon swietenia | Bheru Rutaceae

52 | Citrus aurantium Kandhia Rutaceae

53 | Citrus grandis Tava Rutaceae

54 | Cleistanthus collinus Karada/Karla Euphorbiaceae
55 | Commiphora mukul Gugal Burseraceae

56 | Cordia dichtoma Gunda Boraginaceae

57 | Dalbergia latifolia Sissoo / Rosewood/ Fabaceae

58 | Dalbergia paniculata Barabakulia/Dhoben Fabaceae
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59 | Dalbergia sissoo Sissoo Fabaceae

60 | Delonix elata Sandasado Caesalpiniaceae
61 | Delonix regia Krushanchuda Caesalpiniaceae
62 | Dillenia indica Oau Dilleniaceae

63 | Emblica officinalis Amla/ Aunla Phyllanthaceae
64 | Erythrina indica Paldhua Fabaceae

65 | Eucalyptus sp. Eucalyptus/ Nilagiri Myrtaceae

66 | Eugenia jambolana Jamun Myrtaceae

67 | Euphorbia neriifolia Siju Euphorbiaceae
68 | Euphorbia nivulia Kantharo Thar Euphorbiaceae
69 | Ficus benghalensia Vad / Bara Moraceae

70 | Ficus glomerata Umra Moraceae

71 | Ficus hispida Tambal Moraceae

72 | Ficus lanceolata Dimiri Moraceae

73 | Ficus religiosa Aswatha/ Peepal/ Osta Moraceae

74 | Gardenia latifolia Damgurubu Rubiaceae

75 | Glochidion zeylanicum | Chikini/Kalchua Euphorbiaceae
76 | Gmelina arborea Gambhari Verbenaceae
77 | Grewia tenax Gangeti Tiliaceae

78 | Grewia tiliifolia Dhaman Malvaceae

79 | Grewia villosa Luo or lue Tiliaceae

an | Heterophrag \AMarac Rinnoniaceas
81 | Hibiscus tiliaceus Baniah / Baniya Malvaceae

82 | Ixora arborea Telkuruma/Bhuinkuruma | Rubiaceae/Fabaceae
83 | Kandelia candal Sindhika Rhizophoraceae
84 | Kydia calycina Banakapasia Malvaceae

85 | Lagerstroemia Nana Lythraceae

86 | Lagerstroemia speciosa | Panipatuli Lythraceae

87 | Lannea coromandelica | Mai Anacardiaceae
88 | Leptadenia spartium Khip Asclepiadaceae
89 | Limonia acidissima Kaitha Rutaceae

90 | Lumnitzera racemosa Churunda Combretaceae
91 | Macaranga roxburghii Chandada Euphorbiaceae
92 | Madhuca indica Mohul Sapotaceae

93 | Mallotus philippinensis | Kamlagundi Euphorbiaceae
94 | Mangifera indica Amba/Aam Anacardiaceae
95 | Maytenus emerginata Vingo Celastraceae
96 | Mellingtonia hortensis | Akasmali / Akas nim Bignoniaceae
97 | Memecylon edule Anjan Melastomataceae
98 | Michelia champaca Champa Annonaceae

99 | Miliusa velutina Gandha palas Annonaceae
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100 | Mimusops elengi Baula Sapotaceae
101 | Mitragyna parviflora Mundi/Mitkania Rubiaceae

102 | Moringa oleifera Saruguva Moringaceae
103 | Moringa pterigosperma | Sajana Moringaceae
104 | Nyctanthes arbortristis | Ganga siuli Oleaceae

105 | Ougeinia oojeinensis Bandhan / Tinsa Fabaceae

106 | Peltophorum Radhachuda Caesalpiniaceae
107 | Polyalthia longifolia Debadaru Annonaceae
108 | Pongamia pinnata Karanja Fabaceae

109 | Premna obtusifolia Kundher Verbenaceae
110 | prosopis cineraria khijdo,samdo Mimosaceae
112 | Pterocarpus marsupium | Piasal/Bija Fabaceae

113 | Pterospermum Giringa Sterculiaceae
114 | Rhizophora mucronata | Karod Rhizophoraceae
115 | Salvadora persica Khari Jar / Mithi jar /Miriga| Oleaceae / Salvadoraceae
116 | Salvadora persica Oleaceae

117 | Schleichera oleosa Kusum Sapindaceae
118 | Sonaretia appittela Keruhan Sonneratiaceae
11q | Sonneratia Oriia Qnannaratincean
120 | Soyamida febrifuga Ron Maeliaceae

121 | Suaeda fruticosa Luno Chinopodiaceae
122 | Syzygium cumini Jamun/Jambu Myrtaceae

123 | Tamarindus indicus Chinch / Imli / Fabaceae

124 | Tamarix dioica Achi Tamaricaceae
125 | Tecomella undulata Rohido Bignoniaceae
126 | Tectona grandis Sag Lamiaceae

127 | Terminalia bellerica Bahada Combretaceae
128 | Terminalia catappa Kathabadam Combretaceae
129 | Terminalia chebula Hirda combretaceae
130 | Terminalia tomentosa | Ain Combreteaceae
131 | Trewia nudiflora Panigambhari/Tabhar Euphorbiaceae
132 | Xeromphis spinosa Mindhol Rubiaceae

133 | Xeromphis uliginosa Gongad (Kanjo) Rubiaceae

134 | Ziziphus mauritiana Barkoli Rhamnaceae
135 | Ziziphus xylocarpus Ghontol (Gotha) Rhamnaceae
136 | Zizyphus mauritiana Bordi Rhamnaceae
137 | Zizyphus numularia Cheni Bor Rhamnaceae

Table 3.15 List of Shrubs & Herbs
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S.No Botanical Name Local Name Family
1 Alangium salvifolium Ankula Ajangiaceae
2 Andrographis paniculate | Bhuin-neem Acanthaceae
3 Annona squamosal Ata Annonaceae
4 Amorphopallus Amorphopallus Araceae
5 Begonia crenata Berki, Motiyen Begoniaceae
6 Calotropis gigantean Arakha Asclepidaceae
7 Carrissa opaca Ankhukoli Apocynaceae
8 Carvia callosa Karvi Acanthaceae
9 Cassia tora Banchkunda Fabaceae
10 | Celosia argenta Mayurachulia Amaranthaceae
11 | Celosia cristata Iswarjata Amaranthaceae
12 | Cleome viscosa Ban soris Capparaceae
13 | Clerodendron inermes Chiani Verbcnaceae
14 | Clerodendrum viscosum | Kharkhari Verbenaceae/Lamiaceae
15 | Croton oblongifolius Gotha Euphorbiaceae
17 | Curcuma neilgherrensis | Kapurkachali / Zingiberaceae
18 | Curculigo orchoides Kali musli Hypoxidaceae
19 | Cycas circinatis Urguna Cycadaceae
20 | Dalbergia spinosa Gohirakanta Apilionaceae
21 | Datura fastuosa Dhatura Solanaceae
22 | Euphorbia nivulia Kantasiju Euphorbiaceae
23 | Flacourtia indica Baincha koli Flacourtiaceae
24 | Gardenia gummifera Kuruda/Ghurudu Rubiaceae
25 | Gardenia turgida Kharal Rubiaceae
26 | Grewia elastica Mirgichra/Barenga Tiliaceae
27 | Helicteres isora Muraphal/ muri muri Sterculiaceae
28 | Hemidesmus indicus Anantmula Asclepidaceae
29 | Holarrhena Kurei/kher Apocynaceae
30 | Indigofera cassioides Giliri/gilira Fabaceae
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31 | Ipomia fistula Amiri/ Raipani Convolvulaceae
32 | Jatropha gossypifolia Baigaba Euphorbiaceae
33 | Lantana camara Lantana/Bholupadi Verbenaceae
34 | Lawsonia inermis Kathamanijuati Lithraceae

35 | Manilkara hexandra Khirkoli Sapotaceae
36 | Mimosa pudica Laj wanti/Lajkulilata Mimosaceae
37 | Murrya koenigii Bhersunga / Bhugsang | Rutaceae

38 | Ocimum basilicum Bantulasi Lamiaceae

39 | Ocimum sanctum Tuls Lamiaceae

40 | Pandanus fascicularis Ketakikia Pandanaceae
41 | Pandanus foetidus Lunikia Pandanaceae
42 | Phoenix dactylifera Khajuri Arecaceae

43 | Phoenix sylvestris Bankhajuri/Pinokhajuri | Palmaceae

44 | Phyllanthus fraternus Badianla Euphorbiaceae
45 | Phyllanthus niruri Bhuin Anla Euphorbiaceae
46 | Phyllochlamys spinosa Jhumpuri Moraceae

47 | Raphanus sativas Mula Brassicaceae
48 | Sida spinosa Bajramuli Malvaceae

49 | Solanum xanthocarpum | Ankarati Solanaceae
50 | Strobilanthus auricunatus | Bhains dera Acanthaceae
51 | Tabernaemontana sp Milk wood Apocynaceae
52 | Tamrix troupii Jagula Tamricaceae
53 | Tragia involucrate Bichuati Euphorbiaceae
54 | Tridax procumbens Bisalyakarani Asteraceae

55 | Tylophlora indica/ Anantmula Asclepidaceae
56 | Urena cinnata Jatjatiamota Malvaceae

57 | Urena repanda Jatijatia saru Malvaceae

58 | Ventilago denticulate Kantamaul Rhamnaceae
59 | Vernonia cinerea Agnijal/Bana jalangi Asteraceae

60 | Vitex negundo Begunia Verbenaceae
61 | Woodfordia fruticosa Dhatiki Lythraceae
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62 | Ziziphus rugosa Tinakoli Rhamnaceae
63 | Zizyphus mauritiana Barkoli Rhamnaceae
Table 3.16 List of Grasses

S.No Botanical Name Local Name Famil

1 Acrachne recemosa - Poaceae

2 Aeloropus lagopoides Kadvano Poaceae

3 Apluda mutica - Poaceae

4 Apluda mutica Bhongoru Poaceae

5 Arisida histricula Lamodu Poaceae

6 aristida adscensionis Dabholu Poaceae

7 Bothriochloa intermidia Saravu Poaceae

8 Bothriochola ischaemum Dungri Zenzvo Poaceae

9 Cenchrus setigerus Dhramnu Poaceae
10 | Cymbooogon martini Rois Poaceae
11 | Cymbopogon jwarancusa Gandharu Poaceae
12 | Cymbopogon martini Dhanwantary/Khara Poaceae
13 | Cynodon dactylon Daro Poaceae
14 | Cynodon dactylon Duba Poaceae
15 | Cyperus corymbosis Keuti Cyperaceae
16 | Desmostachya bipinnata Darabh Poaceae
17 | Dichanthium annulathum Jinjvo Poaceae
18 | Dinebra retrofelxa Khariu Poaceae

19 | echinocloa colonum Samo Poaceae
20 | Eleusine compressa Khovan (Gandhir) Poaceae
21 | Eleusine indica Adhen nasli Poaceae
22 | Eragrostis japonica Panighasa Poaceae
23 | Evolvulus alsinoides Chepti Convolvulaceae
24 | Heterophogon contortus Dab saliu Poaceae
25 | Heteropogon contortus Sinkhola Poaceae
26 | Imperata arundinaceae Chhana Poaceae
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27 | Iseilema prostratum Mosti Poaceae
28 | iseilema anthephoroides Poaceae
29 | Porteresia coarctata Dhanidhana Poaceae
30 | Paspalum canarea Bahia grass Poaceae
31 | Sacchaum spontaneum Kans Poaceae
32 | Schima sulcatum Saniar Poaceae
33 | Setaria etalica Chano Poaceae
34 | Sorgham halepense Baru Poaceae
35 | Themeda cymbaria Ratad Poaceae
36 | Vetiveria zizaniodes Bena Poaceae

3.14.5 Fauna

The recommended strategy for under taking “one-off” inventory surveys is both plot based and
targeted methodologies. The basis of plot-based surveys is to sample the study area, describe
the vegetation communities and fauna habitats. Whilst the plot-based survey will not
document all of the species within the study area, it enables collection of specific habit data
and has the following advantages.It allows for quantitative analysis of species distribution and
abundance at the time of survey;

3.14.6 Primary Survey

Specific methods were adopted for counting animals in the field. For finding the bird
population of migratory and local categories random sampling readings were taken at every
location and for observing mammals, amphibians and reptiles were done by noting their calls,
droppings, burrows, pugmarks and other signs. The on-site information (observation and
interview with local people) collected during survey was further enriched by the information
collected from different secondary sources.

Wild Animals: The diversity in fauna basically depends upon density and diversity of flora. The
richer the diversity among the flora better will be the diversity in fauna. The study area has
tropical moist mixed deciduous vegetation. Present conditions of the area do not support
higher mammals. There are animals like neelgai, hare, mouse, langur, jackal and squirrels.
The faunal species commonly reported in the study area are presented in following Table
Reptiles: Garden lizards and monitor lizards were seen during the survey. In snakes Dhaman,

and Cobra, Monitor lizard was noted during personal interviewing with local peoples.

Table 3.17 List of Fauna
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Scientific Name Common Name Schedule
Mammal

Canis laureus Jackal Schedule II: Part Il
Baselaphus tragocamelus Nilgai Schedule I
Funambulus pennati Squirrel Schedule IV
Herpestes edwardsii Mongoose Schedule II: Part —lI
Lepus nigricollis Hare Schedule V
Micro chiroptera Bat Schedule V

Presbytis entellus

Common Langur

Schedule II; Part —I

Rusa unicolor Sabar Deer Schedule 111
AXxis axis chital deer Schedule 111
Antilope cervicapra blackbuck Schedule |
Aves / Birds

Accipiter badius The Shikara Schedule IV
Acridotheres tristis Common Myna Schedule IV
Aloedo atthis Small Blue Kingfisher Schedule IV
Andea alba Large Egret Schedule IV
Ardea cinere Grey Heron Schedule IV
Ardeola grayii Pond Heron Schedule IV
Athene brama Spotted Owlet Schedule IV
Bubulcus ibis Cattle Egret Schedule IV
Ceryle rudis Pied Kingfisher Schedule IV
Columba livia neglecta Blue Rock Pegion Schedule IV
Coracias benghalensis Indian Roller Schedule IV
Grus spp. Saras Crane Schedule IV
Grus leucogeranus Common crane Schedule IV
Pavo cristatus Peafowl Schedule |

Gallus spp. Jungle fowls Schedule IV
Plegadis falcinellus Ibis (Glossy) Schedule IV
Egretta egretta Little egret Schedule IV
Dicruru adsimitis Black drongo Schedule IV
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Turdodides caudatus Babbler Schedule IV
Alcedo atthis Kingfisher Schedule IV
Streptopelia spp. Dove Schedule IV
Vermin Common Crow Schedule IV
Passer domesticus Sparrow Schedule IV
Polyplectron bicalcaratum Peacock Schedule IV
Psittacidae Parakeet Schedule IV
Columbidae Dove Schedule IV
Strigidae Owls Schedule IV
Fam. Accipitidae Hawk Schedule IV
Phasianiclae Partridge Schedule IV
Eudynamys scolopacea Koel Schedule IV
Reptailes
Varanus bengalensis Monitar Lizzard Schedule II: Part —II
Ptyas mucosus Rat snake Schedule II: Part —II
Naja naja Indian cobra Schedule II: Part —II
Bungarus caeruleus Common Indian Krait Schedule II: Part —II
Calotes versicolor Garden lizard Schedule IV

3.15 Socio-economic Profile of Study Area
3.15.1 Reconnaissance:

Reconnaissance has been done to assess socio economic status in the study area. The study
area is rural however basic amenities were observed to be available.
3.15.2 Methodology:

Detailed socio economic data were collected within 10 km radius of the existing Project site.
Preliminary information was collected during field investigation followed by secondary data
from the census of India 2011.

3.15.3 Socio Economic Assessment

Socio economic status of the population is the indicator of the change in the life style due to
the developmental activities taking place in the region. The villages which appears within the
10 km radius from the centre of the proposed Project site are considered for socio economic

study.
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3.15.4 District Overview

An official Census 2011 detail of Union Territory of Dadara & Nagar Haveli is as given below
3.15.5 District Population (2011)

In 2011, DNH had population of 343709 of which male and female were 98305 and 84809
respectively.

Table 3.18 Population in District

District Male Female Sex Ratio Total Population
UT-DNH
(2011) 98,305 84,809 774 343709

Union Territory Dadara & Nagar Haveli
4,00,000

3,50,000

3,00,000

2,50,000

2,00,000

= UT-DNH (2011)
1,50,000

1,00,000

50,000 I
0

Male Female Sex Ratio Total
Population

Figure 3.7 Graph showing Population in District

3.15.6 Literacy Rate (2011)

Average literacy rate of UT-DNH in 2011 were 76.2. If things are looked out at gender wise,
male and female literacy were 85.2 and 64.3 respectively. Total literate in District were
3,43,709 of which male and female were 98,305 and 54,532 respectively. In 2001, District
had 875,519 in its district. The literacy in the district as per Census 2011 is given in Table:
3.19.
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Table 3.19 Literacy in District
Male Female Total Population
Male Female Total
District Literates | Literacy Total | Literates | Literacy Total Literate | Literacy Total
% % %
uT-
DNH 83,755 85.2 98,305 | 84,809 64.3 54,532 261906 76.2 343709
(2011)

E Male Literacy %
E Female Literacy %
i Total Literacy %

Figure 3.8 Graphs Showing Literacy Rate in District

3.16 List of villages along the pipeline route

Proposed pipeline is passes through Surangi, Athal, Chikhli, Chindhpada, Dapada, Khadoli,
Khanvel, Kharadpada, Lohari, Saili, Silvassa, Tinoda,Umbarkui Villages of union territory Dadara &

Nagar Haveli
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Chapter 4. Anticipated Environmental Impacts

4.1 Details of Investigated Environmental Impacts due to Project Location and
Possible Accidents Project Designh and Project Construction

4.2  Project Location

The study area for the present report of Environmental impact of pipepeline network in Union
Territory of Dadara & Nagar Haveli with its connectivity pipeline network is 1.5 Km either side
length of the pipeline and 1 Km either side of the pipeline for PDI study which will be useful for
Risk Assessment Study for pipeline.

Lengths of the pipelines based on detailed route survey along the identified pipeline corridor
are as below:

Pipeline network in Union Territory of Dadara & Nagar Haveli: Approx. Length 40.495Km &
having 6”/8” Diameter for steel & 125mm Diameter for PE (polyethylene)

4.3 Introduction and Methodology

This section identifies and predicts the potential impacts on different environmental
components due to the construction and operation of the proposed project. It details all the
potential impacts on biophysical and socio-economic components of the local environment due
to the proposed activities and sub-activities.

Prediction of impacts is the most important component in the Environmental Impact
Assessment studies. Several qualitative and quantitative techniques and methodologies are
used to conduct analysis of the potential impacts likely to occur as a result of the proposed
development activities on physical, ecological and socio-economic environments. Such
predictions are superimposed over the baseline (pre-project) status of the environmental
quality to derive at the ultimate (post-project) scenario of environmental conditions. The
prediction of impacts helps to minimize the adverse impacts and maximize the beneficial
impacts on environmental quality during pre and post project execution. The proposed project
would create impacts on the environment in two distinct phases:

Phase 1: During the construction phase which may be regarded as temporary or short — term
Phase 2: During the operation stage which may have marginal/high impact and could be long
term.

4.4 Impact Assessment Methodology

A. Environmental Aspects
These are elements of an organization’s activities or products or services that can interact with
the environment. Environmental aspects could include activities that occur during normal,

abnormal and emergency operations.
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B. Environmental Impacts

Environmental impacts are defined as any change to the environment, whether adverse or
beneficial, wholly or partially resulting from an organization’s environmental aspects.

C. Environmental Indices

The environment includes surroundings in which an organization operates such as air, water,
land, natural resources, flora, fauna, humans and their interrelation.

The environmental indices (or parts of the receiving environment on which impacts are being
assessed) include: Land use/land cover, air quality, noise quality, surface water environment,
ground water environment, soil, ecology and bio diversity, socio economics, occupational
health, community health and safety After the identification of impacting activities, impacts
require to be assessed based on subjective / objective criteria to assess the impacting
activities. This is done as following.

4.5 Impacts on Ambient Air Environment

The potential ambient air quality impacts arising from the proposed project would occur mainly
during project construction phase. Particulate Matter (PMy; and PM,s) would be the
predominant pollutant generated from construction activities. The gaseous emissions such as
SO2, NOx would be generated from the construction equipments and vehicles. During

operation phase, DG sets would be the only point source of emission.

The ambient air quality monitoring results show that Particulate Matter (PMy, and PM,5s)
concentrations at most of the locations within the core zone of the proposed project site are
close to the norms prescribed for the residential areas. However, appropriate mitigation
measures would still be employed during the construction stage to reduce any incremental

rise in pollution level to an acceptable limit.

Monitored values of SO,, NO, in the ambient air are well within the limits indicating low

pollution level (L) as per the CPCB criteria.
A. During Construction

The construction activities are required for the facilities to be created for laying of pipeline.
During construction, the project would have two major impacts on ambient air quality due to an
increase in gaseous emissions by heavy construction equipments and vehicles, and an
increase in dust by construction activities. Earth excavation work, material storage,
transportation and handling of construction materials, and wind erosion are the major factors
that would produce a temporary, localized increase in Particulate Matter levels. The increased
movement of heavy vehicles carrying construction materials, operation of DG sets as standby
power back up system would generate gaseous emissions. The degree of dust generated

would depend on the soil compaction and moisture content of the ground surface during
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construction. Dust and exhaust particulate emissions from heavy equipment operations would

temporarily degrade air quality in the immediate construction zone.

The construction contractor will visually monitor dust levels on the site during construction.
Dust suppression will be instituted, by sprinkling water through tankers mounted on tractors,
sprinklers and other means as necessary, in the event that high levels of dust are observed,
strong winds and dry conditions make dust generation likely, and complaints about dust are
received. Other diffused source of gaseous emissions from the construction site would be if
the construction laborers use fuel wood for cooking and heating during winters. The
construction contractor will ensure that such practice is not adopted by the laborers and they

are provided with LPG cylinders for cooking in their labor camps.
B. During Operation

None of the proposed structures at the project site would be expected to have an impact on air
quality during their normal operation. However, the only point source of emission will be DG
sets which will be installed as standby power supply system. To meet the power requirement
during emergencies, the project has proposed to install DG sets as standby power supply
system.

It is proposed to install individual stacks of adequate height to exhaust the DG emissions. The
stacks of adequate height will be provided from above the roof of the building as per the
norms. Since natural gas will be used, very small quantity of Particulate matter, SO2, NOx will

be generated during the combustion process.

Considering the nature of activities which the proposed project will result, low level of vehicles

movement and low threshold values, air pollution is not expected to be a major concern.

4.6 Impacts of Ambient Noise on Environment

A. During Construction

Construction activities normally result in temporary and short duration increases in noise
levels. The main sources of noise during construction period include movement of vehicles for
loading and unloading of construction materials, fabrication, handling of equipment and
materials, operation of power shovels, concrete mixing plants, generators etc. The areas
affected are those close to the site.

Under the worst case scenario, considered for prediction of noise levels during construction
phase, it has been assumed that all these equipments generate noise from a common point at
an average noise level of 85 dB (A). However, the resultant noise levels on proposed project
site at 50m distance at peak level of construction are anticipated to be about 55 — 60 dB(A),

which is well within the limit for commercial/ residential area during the day time.
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Further to minimize these potential impacts, major construction activities would be scheduled
during normal daylight working hours and would be implemented consistent with the
applicable standards. The construction contractor will use equipments that are adapted to
operate with appropriate noise muffling devices resulting in the least possible noise. Every
effort would be taken to minimize the noise levels including the mandatory use of construction
equipment with operable mufflers.

B. During operation
During operation, the DG sets will be the sources of noise pollution. The DG sets will be
provided with proper acoustic arrangements would be made to control the noise generated
from their rooms. The noise levels outside the room will be maintained within the stipulated
norms both during the day and night time.
The effect of high noise levels on the operating personnel due to DG sets will also be
considered and appropriate mitigation measures would be adopted. The continuous
exposures to high noise level above 90 dB (A) affects the hearing capacity of the
workers/operators and hence would be avoided.

4.7 Impacts on Water Environment

A. Impacts on Ground Water

The proposed project does not have the potential of impacting the ground water quality and
guantity in a significant manner in the long term during the construction or operation phase.
The water requirement during the construction phase will be partly met through tankers and in
limited and unavoidable case through bore well and hence no adverse impacts on ground
water are envisaged. Groundwater quality in the study area was compared to IS: 10500
(2012) for evaluation. Most of the parameters are observed to be within the limits prescribed
by this standard. Mobile STP will be provided at temporary camp site during construction
period. Whererever difficulaty to convery Mobile STP, the generated sewage would pass
through a septic tank and soak pit safely. If required, it will be collected and disposed off
suitably in nearby municipal drain.Since no wastewater will be discharged into the open, no
impact on groundwater quality is envisaged.

B. Impacts on Surface or River Water:

During the construction phase that is while clearing the site and setting up the RoU or laying of
the pipeline, temporary impacts on river water quality and aquatic life are envisaged. However,
these impacts are reversible and temporary in nature and can be mitigated by restricting

construction at these locations to specified periods of the year.

However, there may be possibility of changes in the water quality at the time of pipe laying

during the river and canal crossings.

C. Impacts Due to Wastewater Generation
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a. During Construction

The major source of water pollution during project construction phase will be sewage from
labor camps/Porta cabin and makeshift office. It is expected that at any given time during the
construction phase, the peak manpower strength on construction site comprising of technical
staff, clerical/supervisor, skilled and unskilled workers would be about 40 persons.

Requirement of water will be various activity during construction phase of pipeline is as given
below which will be met by tanker supply from nearby municipal source

S.no | Activity Water consumption in
liters

1 Steel /PE laying by HDD Method if required 112000

2 Watering & compaction of the Trench 202475

(Note: For 1lkm of pipieline-5000 liter, For Total
40.495 km -202475 liter)

3 Water consumption for domestic use (Note: For One | 46800
Year -31200 liter, Actual project completion period
of One & half year -46800 liter)

Total 361275

b. During operation

During project operation phase, due to the absence of any large scale construction activities,
the cause and source of water pollution will be much different and limited. During operational
phase impact on water quality will be restricted to the use of water for drinking purpose and

fire fighting. No additional liquid effluent is envisaged for the proposed project.

Wastewater generation during operational phase due to cleaning, washing, mopping, bathing
,toilet, sanitation will be very marginal and it will be disposed to nearby municipal drains.
Waste water generated from washing and cleaning from industrial use will be approx. 20 liter

per day and will be utilized in gardening and green belt development.

4.8 Impacts on land environment

A. Impacts on land use

With the setting up of this project the land use pattern will not be affected because of thereis
no pumping station, major installation and SV stations are envisaged. Only underground
valves to be constructed at every 1 Kms stretch of pipeline. So, there is no permanent type of

land use. However, construction of approach roads and laying of the proposed pipeline shall
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affect the topography. So,it is anticipated that the construction activities of the proposed
project would not have an adverse effect on the land use activities in the project area, and will
not be encroached during the construction of the project.

The land adjacent to the site that shall be utilized during construction for transportation or
other construction related activities shall be restored to normal use once the construction is

over and the pipeline is commissioned.

The other minor impacts on land environment, due to these operations could be due to
vegetation loss during access cutting and site preparation. These impacts can be mitigated by

simply considering adequate afforestation in near-by wastelands.

Development of green belt and other landscape on the proposed site would enhance the
visual aesthetics of the area. Gardening/ green belt will be developed as the land available &
proposed by forest department as per their guidance as required.

4.9 Impacts on Soil

The site clearing and preparation activities will involve removal of only scanty vegetation
existing on the proposed plant site. The project site is primarily dominated by undergrowth and
unwanted bushes. As the topography in and around the site is mostly plain with no slope, the
setting up of RoU for laying the pipeline, would not result any significant effect on soil erosion
and silt run off, even during the heavy rains. The project requires extensive work on the
excavation and removal of soil and hence will temporarily affect soil structure and stability,

which would be localized in nature.

The project proponent will adopt good construction practices that will ensure the
environmental impacts of waste effluents generated on-site during construction will be
minimized.

4.10 Impact due to Construction / Solid Wastes

The generation of waste material is inevitable during the construction phase of the project
development. Waste is generated at different stages of construction process.

The ROU will be restored to original shape and returned to the owner for agriculture or any
other intended use once the pipeline is laid. Hence no impacts on land environment along the
proposed pipeline ROU are expected, during the operation phase.

4.11 Impact on Biological Environment

The biological environment is another important component of the environment on which the
impacts of the proposed project need to be studied. The terrestrial and aquatic life forms

(Flora and fauna) constitute the biological environment.
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Proposed pipeline route in along the existing Road RoW under PWD authority passes through
Eco Sensitive Zone of DNH Wild life sanctuary and protected area of DNH wild life sanctuary
for length 7.722km and 6.956km respectively. Proposed pipeline route is within the existing
RoW of road under PWD authority which will be used temporatiry for construction & laying of
pipeline. After laying of pipeline land will be reinstated to near its original condition. So, impact
envisaged only during the construction phase of pipeline which will be temporary and marginal

and reversible.

a. Flora:
Analysis of abiotic factors reveals that ambient air and fresh water quality will remain
practically unaffected. Thus, significant indirect adverse impact on flora is ruled out. The
floristic component of the study area does not include any rare or endangered species.
Also the reconnaissance survey suggested no ecologically precarious habitats / vegetation
types along the proposed pipeline route. Thus, impact on rare and endangered species of
flora is also ruled out.

b. Fauna:
The quality of ambient air and fresh water system will remain practically unaffected. Thus
indirect impact on fauna, due to these abiotic factors is ruled out. The proposed activities
do not envisage destruction of habitat and feeding or breeding area of faunal species.
Further, development of plantation to substitute the access cutting, site preparation will
provide habitat, food and breeding areas to birds, small animals and insects. Thus a
positive impact is envisaged. No rare or endangered species of fauna are reported to exist
in the area. Thus, no impacts on rare / endangered species are envisaged due to normal
operations.

A number of species of flora and fauna were present along the proposed sites during the

survey.

During construction phase, due to movement of machinery or equipment, digging of trench
and clearing of ROU will have impact on the local flora and fauna. The impact that may be
observed on fauna is the tendency of migration of certain living beings. However most of
these are highly mobile and are prone to short term disturbances that are likely during the

laying of pipeline.

Summer and pre-monsoon period is preferred period for construction of the proposed project

because of the following:

e The primary breeding season for most of the resident birds commences with monsoon.
¢ Winter is the main migratory season for birds.

¢ During monsoon and winter, the number of bird species will be high in the area.
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The environmental impact evaluation when carried out for both when construction and
operational phases showed low score indicating negligible impact of the proposed sites on the

flora and fauna.

4.12 Impacts on Socio — Economic Environment

a. Impact on Construction Workers and the Local Population

The most important construction aspects are the impediment of temporary drainage by
blocked silt traps or the pounding of water within foundation works. Other mosquito breeding
sites maybe created through the use of uncovered water tanks. The project will give careful
attention to the design and maintenance of earthworks and drainage systems during
construction to avoid the creation of significant habitat areas for mosquito larvae. The use of

larvicides may be required to prevent mosquito breeding in silt traps.
b. Housing and transportation of construction workers

The project will facilitate maximum participation of local work force through engaged
contractors for the construction. This will not only benefit local economy and employment, but
also reduce the need to build temporary shelter and supply services. The project will provide
portable toilets, washing facilities, potable water supply, and LPG for cooking on site during
construction. The sewage will be disposed off by septic tanks and soak pit.

In no case burning of wood will be allowed at camp site, and no waste water will be allowed to

be mixed with ground water or surface water as the case is.
c. Socio economic impacts

The project will contribute to the socio-economic development of the area at the local level.
Indirect employment to the local population during the construction and operation of the
project at both skilled and unskilled levels will benefit the local population and its specific
groups. Along with indirect employment, there will be scope for generation of secondary
employment to provide services to the working people during the operation of the proposed
project for various needs. Once the pipeline is laid, development of other infrastructure
facilities shall follow. All these will be beneficial to the local economy.

d. Electricity

Electricity will be used during construction to provide power to construction equipment and in
operation for lighting of buildings and running utilities equipment. Electricity consumption will

be kept at a minimum when possible by adopting energy conservation measures.
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The project proponent will ensure that the contractor selected to execute the project will
implement best management practices to conserve power during construction as well as
operation phase.

Savings of electricity and energy saving would be encouraged during project activities like use
of solar energy, use of LED tubes for lightings, energy saving during cooking, savings in
domestic water use,optimum use of DG sets, control of waste of energy resources, water etc.
would be practiced to the maximum possible extent.

4.13 Impact analysis

Critical analysis of the existing physical and socio-economic profile of the area vis-a-vis its
scenario with proposed project activities identifies the following impacts:

Positive impacts

The positive impacts of the proposed project are as given below:

e The project will provide cleaner fuel stock for the industries in region, and is environment
friendly fuel due to which adverse impacts on environment are found minimal.

e The project would enhance employment opportunities through contractors for the local
people during construction phase.

« There will not be any adverse impact on communication and transportation

» Residential/Built up will not be acquired for the proposed project and hence there is no
displacement of population.

Negative impacts

The negative aspects of the proposed project are as given below:

e There may be damage to the crops for short-term due to transporting of machineries through
agricultural fields and agricultural activities will be affected during construction phase.
Therefore, preferably construction activity will be undertaken during dry season to avoid crop
loss.

¢ During construction phase, traffic disturbances may occur.

Thus, no adverse impact is expected on sanitation and community health.

4.14 Irreversible and Irretrievable Commitments of Environmental Components

Present report addresses the transportation of Natural Gas pipeline in Union Trerritory of
Dadara & Nagar Haveli Geographical area which includes:

Natural gas transportation pipeline network covering total lengt 40.495 Km having 67/8”
Diameter for steel & 125mm Diameter for PE (polyethylene) passes through villages Athal,
Chikhali, Chinchpada, Dapada, khadoli, Khanvel, Kharadpada, Lohari, Salli, Silvassa, Surangi,
Tinoda, Umbarkui in Union Territory of DNH.

The Natural Gas pipeline is buried under ground up to 1.0 to 1.2 Meter. So, land will be used

on Right of Work bases during Construction of pipeline and the land will be reinstated to its
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original position once pipeline laying is completed. Utmost care to be taken to avoid negative
impact on environment during construction phase of pipeline laying. However, the impact due

to laying of pipeline is reversible, temporary and marginal.
4.15 Assessments of Significance of Impacts (Criteria For Determining Significance,
Assigning Significance)

The summary of environmental Impacts, significance rating and mitigation measures are given
in Table 4.1
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Table 4.1 Summary of environmental Impacts, significance rating and mitigation measures

Sl. _ o Significance _
No. Problem Location Quantification Rating Proposed Measures / Actions
1 Agriculture lands e Along the pipeline RoU | During pipeline MS Compensation for the loss of crop
(temporary) construction only and devaluation of agriculture lands.
(Temporary) Land will be restored to near original
contours, so as to minimize the loss
of fertility of the top soil
Restoration of the land
Management of topsoil
2 Physical Environment
a Generation of | ¢« Along the pipeline RoU Not quantified MS Spraying of water
Particulates e At camp sites NS Reducing speed of vehicles
Deploying  vehicles with PUC
certificate
b e Surface water e Along the pipeline RoU Not quantified NS Soil erosion control measures
contamination e Soil erosion prone area MS Restricted and controlled activities at
e Increased e Water body MS water body crossing
sedimentation crossings Applying HDD method for major

rivers and canals

Ground water

contamination

Not expected
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Sl _ o Significance _
No. Problem Location Quantification Rating Proposed Measures / Actions
c Spillage and sanitary Near campsites Very marginal during NS Waste management and spill control
wastes pipeline  construction Treatment of sanitary wastes
only
d Solid waste Along the pipeline RoU Not quantified NS The formation cuttings will be
preserved and used to refill the
trenches
The top soil shall be stored
separately and use to cover the land
after laying of pipeline.
E Generation of Noise Along the pipeline RoU Not quantified but MS Restricted operation in the night time
localized MS Selection of machinery generating
noise less than 90 dB(A)
Fitting on noise attenuation devices
f Soil erosion Along the pipeline RoU Not quantified; initiates MS Controlled discharge of hydrostatic
a chain of impacts water
Conducing construction activities in
Non-monsoon season
Oil spill prevention measures
g Stability of slopes/ land At cutting Not quantified [ Stabilization of slopes using rip-rap

At fragile and precarious

areas

MS

technique

Conducting construction activities in
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Sl _ o Significance _
No. Problem Location Quantification Rating Proposed Measures / Actions
Nnon-monsoon season
h Land use and Aesthetics | e Along the pipeline RoU Not quantifiable MS Contouring of the affected areas
e At camp sites MS Cleaning the RoU stretch
e At other utilities like s immediately after the construction
scraper stations activities are over
Restoration and re-vegetation to the
best possible extent.
3. Biological Environment
a Removal of vegetation e Along the pipeline RoU Quantification will be MS Limit activities to the RoU
e At camp sites done in consultation NS Restoration and re-vegetation
with Forest Department Use of fire woods will be strictly
avoided.
Compensatory vegetation
b Loss of forest Along the pipeline RoU NS Compensatory afforestation
Restriction of activities to RoU
Limit of activities to the RoU
c Removal of orchards Along the pipeline RoU MS Compensation package
Restriction of activities to the RoU
d Loss of wildlife No wildlife habitation | Not applicable - Strictly prohibiting hunting and similar

proximity to pipeline route

activities
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Sl _ o Significance _

No. Problem Location Quantification Rating Proposed Measures / Actions
Restricting the speed of movement of
vehicles
Keeping “trench plugs” at strategic
locations
Shifting the nests, wherever possible

e Loss of wildlife habitat No wild life habitation | Not applicable -
proximity to pipeline route
because of prposed pipeline
will be layed along existing
road RoW
4. Socio-Economic
a Human habitations | ¢ No major habitation | Not  quantified, but MS Villagers in the proximity will be
affected falling within 50 m of the | critical locations are informed on the project activities
RoU identified
b Economic implications Along the pipeline RoU Not quantified. The - Compensation to the affected people

implications with regard
to loss of seasonal
crops and plantations

are identified

Employment, wherever possible, to
the unskilled local people.

The impact is positive.
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Sl _ o Significance _
No. Problem Location Quantification Rating Proposed Measures / Actions
C Social conflicts Along the pipeline route Not quantifiable NS Keeping good relationship with the
local people
5. » Miscellaneous
a Infrastructure e Near human | Not quantified NS Rehabilitation of the affected
habitations infrastructure components
e Road and railway Leaving behind the infrastructure
crossings facilities like approach roads and
facilities at the campsites for the local
inhabitants
b Historic and archaeological | Along the pipeline right | No structure on the NS Inform the concerned authority in
importance of use surface possibilities are case of coming across any structure
there of sub-surface of archaeological significance
structure
c Waste generation during | Along the pipeline During operation phase MS During Operation phase of the

Pigging operation

only

pipeline  pigging operation

generate solid waste which may be

may

safely collected, stored and disposed
to MoEF approved TSDF vendor

Where, [l = Highly significant, MS= Moderate significant,

NS=Negligible/ Notsignificant
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4.16 Mitigation Measures

I.  Air environment
\ Particulate emissions would be controlled by water sprinkling wherever necessary.
V' All vehicles, machinery/equipment will meet the emission norms specified by Central/
State Pollution Control Boards.
[I.  Noise environment
' All vehicle and construction equipment will be installed with proper silencers.
' Each item of powered machinery used on site would be properly maintained.
' Construction workers while working near noise generating equipment / activities would
use ear plugs/muffs as required.
lll.  Water environment
\' Major crossing job will be carried out during dry season.
\ After construction, the weakened banks of water bodies would be restored.
' Liquid effluents from construction camps and spoiled/drained lubricant oil washings from
construction machinery would not be discharged to any water body without treatment.
V' Domestic Sewage will be disposed off suitably during construction period.
V' Rain water harvesting will be encouraged at the office building as practicable
IV. Land environment
V' Any excess excavated material would be removed from the construction site after the
completion of excavation operations & disposed off suitably.
\ Excavation for pipeline and grading operations would be carried out in a manner that
would not reduce the slope stability of soil.
V. Solid and hazardous waste
\ Solid wastes generated from the temporary campsites and other wastes like plastics,
paper, cardboard, etc. will be properly collected, segregated and reused / disposed off
appropriately (recycle, reuse, and composting / landfill)

V' No hazardous wastes are envisaged from pipeline construction activities.

\' During Operation phase of the pipeline pigging operation may generate solid waste which

may be safely collected, stored and disposed to approve TSDF vendor.

VI. E-waste:
Now a days there has been lot of awareness towards disposal of E-Waste such as electronic
circuits, picture tubes, special glass wares, containers, tube lights, CFL tubes etc. The
proponent shall carefully collect, store separately and safely, maintain records of inventories
and dispose them by giving to TSDF approved by MoEF, New Delhi. The details of the same

can be made available as per guidelines of SPCB.
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VIl.  Flora and fauna
\' As far as possible, minimum number of trees will be cut while laying pipeline.
V' 10 times the number of trees cut in pipeline route shall be planted as per guidelines of
Ministry of Environment & Forests.

VIII. Socio — economic environment
' Caution would be exercised to avoid disturbance to existing infrastructure along the
pipeline route, such as telephone and electrical cables, water pipelines etc.
V' The compensation for acquisition of land for laying the pipeline would be as per P & MP
Act, 1962 (Right of User in Land)
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Chapter 5. Analysis of Alternatives

5.1 Description of each alternative

Route selection is a process of identifying constraints, avoiding undesirable areas and
maintaining the economic feasibility of the pipeline. Diversion of pipeline around obstacles
can be very costly. The ideal route, of course, would be a straight line from the origin to the
terminal point. However, physiographic, environmental, design and construction constraints
usually alter the route. The following factors are considered while selecting the optimal route
of the pipeline both for cross-country as well as in the city area.

5.2 Proper Alignment

The information supplied by GGL regarding co-ordinates (Latitude and Longitude), of Take
Off and Terminal locations have been transferred to 1:50,000 scale map based on the maps
which are covered by GGL pipeline were identified. Since part of the area falls under
restricted zone, pipeline route was transferred to available maps and refined to the extent
possible. All the alternatives were studied in the office during desktop study and later on it
was verified physically on the ground and the best Alignment has been surveyed which was
approved by GGL.

5.3 Pipeline Route and options

The route has been selected confirming to the requirement of GGL. The major constraints

along the route are furnished below:

¢ Avoiding the developments to the extent possible.

¢ Fairly level terrain has been observed along the pipeline.

¢ Avoiding difficulties in obtaining environmental clearance.

o Keeping the entire above requirement, constraints, etc. the pipeline route has been
selected. Efforts were made to avoid water logged areas as far as possible.

o All efforts have been made to select the shortest possible route. Pipeline route so selected
also meets the requirement of economics, safety, constructability and availability of RoU
including scope for further expansion.

5.4 Alternative Locations

At the time of selection of locations a safe distance will be kept from the nearest habitation
and water bodies and other sensitive receptors.
5.5 Summary of Adverse Impacts for Each Alternative and Selection of Each
Alternatives
The present proposed natural gas transportation pipeline has no adverse impact for

alternative and selection of alternative.
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5.6 Alternative Technologies

The applicable Technologies and standards for laying of the pipeline and developing
associated facilities for the project activities are summarized as under:

The transportation of natural gas though is a very sensitive but very important method for
transportation of Natural gas. As a very alert organization realizing the fact, right from
designing, selection of material, eraction and commission stage, monitoring, Operational
stage utmost care will be taken to adopt state of art technology and practices, also making it
sure that it is already a proven safe and efficient appropriate technology. Every activity is as
per the standardized protocol and new technology is not involved unless proven safe
andaccepted as standardized practice & robust R&D back up. The applicable standards are
mentioned below.

Again, it is realized that it is an area of public safety and public sensitivity.

However, newer technologies like rain water harvesting, use of solar energy for energy

saving, etc. are included in proposed activities wherever possible.

Table 5.1 Applicable Standards:

Sr. No. | Applicable Standards

1 “‘PNGRB Act” : Petroleum And Natural Gas Regulatory Board Act

2 ‘PMPA” : Petroleum Minerals Pipeline Act 1962 /Gujarat Water & Gas ROU
(Acquisition) Act, 2000;

ASME B 31.8 Gas Transmission and Distribution Piping Systems

4 API 5L Specification for Line pipe

OISD-Standard- 141 & 226 Design and Construction Requirements for Cross
country Hydrocarbon pipelines

5.7 Alternative Resources
The present route of pipeline finalized through actual route survey, analysis of site

alternatives, analysis of route alternatives and minimal disturbance to any habitats and
human settlements. Laying of the pipeline and associated facilities are well planned,
commissioned, operated and maintained as per best available practices, well documented
protocols, codes and standards internationally and the same shall be practiced in the
proposed project as well.

5.8 Alternative Treatment Options

Laying of the pipeline and associated facilities are well planned, commissioned, operated
and maintained as per best available practices, well documented protocols, codes and

standards internationally and the same shall be practiced in the proposed project as well.
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Chapter 6. Environmental Monitoring Programme

6.1 Environmental Monitoring Program

Environment monitoring program is a key component to carry out environment monitoring
which includes technical aspects of monitoring the effectiveness of mitigation measures
including measurement methodology for Air, water, Soil and Noise environment, selection of
location,Meteorologicla data collection, data analysis, reporting schedules, emergency
procedures, detailed budget & procurement schedules.

6.2 Technical Aspects of Monitoring the Effectiveness of Mitigation Measures

Main purpose of the project is transportation of Natural Gas through pipeline. Impact due to
pipeline section is envisaged during construction period/laying of pipeline. Whereas in case
of operation phase of pipeline no significant impact is envisaged on soil,surface water,
ground water, air, noise, flora, fauna etc. due to already buried pipeline below 1.0-1.2 meter.
Utmost care should be taken during construction period of pipeline. Summary of
environmental Impacts, significance rating and mitigation measures is given in Ch. 4 in
Table no. 4.1. Mainly pipeline will be buried underground 1.0 — 1.2 meter hence in case of
rapture of pipe line and catching time will be devoid of/ supply of Air or Oxygen hence will
not be combustible and will be catch fire. So, in operation period no major impacts
envisaged on environmental component due to pipeline section.

6.3 Selection of locations

The pipeline route is optimized based on the following considerations

e Safety of public lives and property and safety of the pipeline from Engineering and other
considerations.

e Shortest pipeline length.

¢ Easy and favorable terrain condition free of large water bodies, low lying marshy lands,
obstacles like ravines, depressions and unstable grounds, meandering rivers, etc.

e Ground profile for pipeline hydraulics and avoidance of steep rising and falling ground,
hills and valleys having sloping right of way.

¢ Availability of infrastructure and access to the pipeline route during construction and
maintenance.

e Environmental impact and avoidance of environmentally sensitive lands, such as reserved
forests, marine parks, built-up areas, places of worship, burial.

e Minimum crossing of existing pipelines, transmission lines, parallel alignment, etc.

e Minimum road, rail, river and canal crossings.
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¢ Avoidance of rugged and intricate grounds with hard strata, exposed rocks, boulders and
quarries.

e Existing and future developments in the region, such as roads, rail lines, canal network,
reservoirs, townships, industrial units, etc.

e Scope for future expansion of the product pipeline.

e The land required for the pipeline project shall be obtained on Right of Use (RoU) basis
and there will be temporary disturbance during construction phase. The land will be
reinstated to its original position once pipeline laying is completed.

6.4 Reporting Schedules

Regular monitoring of all environmental components (like Air, Water, Soil & Noise) affected
during the project activity will be done as per the guide line of Ministry of Environment and
Forest, New Delhi and stipulated condition given by SPCB. Regular audit if applicable as per
the schedule category of SPCB will be done and report for the same will be submitted to
authority in suggested time period from SPCB.

6.5 Emergency procedures

o Fire prevention and code enforcement is one of the major areas of responsibility for the
fire service. Following are the general recommendations for the proposed facility
¢ Following firefighting facilities can be used to tackle the fire
V' Water supply
' Fire hydrant and monitor nozzle installation
V' Water sprinkler system
Y Mobile Firefighting equipment
e Surrounding population (includes all strata of society) should be made aware of the
safety precautions to be taken in the event of any mishap due to pipeline. This can
effectively be done by conducting the safety training programs
v Critical switches and alarm should be always kept in line
v Shut off and isolation valves should be easily approachable in emergencies
V' Periodical mock drills should be conducted so as to check the alertness and
efficiency of the DMP and EMP and records should be maintained
V' Signboard including phone numbers, no smoking signs and type of emergencies
should be installed at various locations
On site & off site emergency plan with Risk assessment and Disaster management plan
study is done for proposed pipeline project. The same will be implemented at project site as

per the standard practice as recommended in the study report.
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Chapter 7. Additional Studies

This chapter deals with the study of prevention and mitigation of incidents / accidents which
can lead to personal injuries, damage or loss of property, material, plant, equipment, and the

environment.

The study is mainly concerned with conducting a risk assessment to identify the hazards and
risks associated with the various activities and to identify and evaluate the control measures
to eliminate / prevent accidents and loses, and / or mitigate the risk to minimum acceptable

level.

The other aspect considered for the study includes the disaster management plan. Even after
providing all necessary control measures, things may go wrong. The study includes the
conditions, activities, material, manmade or natural, will be considered, which can lead to an
emergency situation. A, well defined, disaster management plan will provide awareness and
prompt action by employees to control emergency situation promptly and effectively and will
minimize the losses.

7.1 Content
In this chapter we are going to discuss on these two topics:

A. Disaster Management Plan

B. Risk Assessment

7.1.1 Disaster Management Plan

Several Government agencies, both at the Central and State levels, are entrusted with the
responsibility of ensuring safety and management of hazardous chemicals under acts and
rules made for the purpose. Construction of pipeline shall be carried out in accordance with
relevant codes and specifications. Despite these measures, the possibility of accidents cannot
be ruled out. In order to face risk of accidents during transportation of gas, a disaster

management plan is prepared to mitigate the impact.

Disaster management plan (DMP) was prepared for the proposed transfer of Natural Gas 1)
Kharadpada to Luhari Industrial Area (Jhaveri Flexo India Ltd.) Connectivity- Length 4.515km
& 125mm Dia. PE 2) Vasona Char Rastha to Khanvel Petroleum Khanvel Connectivity (HP
RO)-Length 15.125Km & 8” Dia. Steel 3) Sili Fatak to Randhe Road Umarkui Connectivity-
Length 8.525Km & 6" Steel/125mm Dia. PE 4) IMP Power Sayli & Siddhant Ispat
Connectivity Project-Length 7.200Km & 6” Steel/125mm Dia. PE 5) Jackson Industry Athola
Connectivity Project-Length 2.480Km & 125mm Dia. PE 6) Dabur Industry Connectivity-
Length 2.650Km & 125mm Dia. PE. The plan was prepared in compliance with the PNGRB
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regulations. The plan describes the emergency situation, the organization and line of
command, the system and equipment to be used and duties of the key personnel. Site
specific plans prepared based on the risk analysis undertaken for the proposed operations,
which identifies the potential worst-case scenarios that can develop into an emergency. The

plan considered both proposed preventive and mitigation measures.

In spite of various preventive and precautionary measures taken in works, the possibility of a
mishap cannot be totally ruled out. Hence the need to prepare emergency plan for dealing
with the incidences which may still occur and are likely to affect life and property in the
residential areas and other places are identified in this plan. Such an emergency could be the
result of malfunction or non-observance of operating instructions. It could, at times, be the
consequences of acts outside the control of residents / employees like severe storm, flooding,

or deliberate acts of arson or sabotage.

7.1.2 Objectives

The objective of any facility is to ensure safe and trouble free operation which can be
achieved by taking precautions in designing the pipeline as per the standard codes, selecting
proper material of construction and instruments. Safety should also be ensured by operating
the facility by trained manpower. In spite of all precautions, accidents may happen due to
human error or system malfunction. Any accident involving release of hazardous material may
cause loss of human lives and property and damage to the environment. Industrial
installations are vulnerable to various natural as well as manmade disasters. Examples of
natural disasters are flood, cyclone, earthquake, lightening whereas manmade disasters are
fire, explosion, accidental leakage of toxic and poisonous gases and liquids, civil war, nuclear

attacks, terrorist activities etc.

The purpose of DMP is to give an approach to detail organizational responsibilities, actions,
reporting requirements and support resources available to ensure effective and timely
management of emergencies associated to production and operations in the site.

The overall objectives of DMP are:

e Minimize or eliminate any further danger or risk to individuals
e Minimize or eliminate any further risk to company’s operations and asserts

e Minimize or eliminate any adverse publicity and to ensure all external inquiries are
handled consistently by a nominated spokes person

e Ensure that all legal aspects of response are considered.

e Ensure safety of people, protect the environment and safeguard commercial
considerations
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Immediate response to emergency scene with effective communication network and
organized procedures.

Obtain early warning of emergency conditions so as to prevent impact on personnel,
assets and environment;

Safeguard personnel to prevent injuries or loss of life by protecting personnel from the
hazard and evacuating personnel from an installation when necessary

Minimize the impact of the event on the installation and the environment, by:

- Minimizing the hazard as far as possible

- Minimizing the potential for escalation

- Containing any release.
To provide guidance to help stack holders take appropriate action to prevent accidents
involving hazardous substances and to mitigate adverse effects of accidents that do
nevertheless occur. Fig. 7.1 shows effect of loss of containment from the process

Loss of
containment Harm to
employees

Harm to people
outside factory

T~
tonnes of N
, flammable or toxic

Damage 4——"< gases or liquids 4 Loss of

)
tO plant under pressure : prOdUCtion

and / or at Y
high temperatyre

N\ ‘Bad
Harm to the publicity

environment Loss of
containment

Figure 7.1 Focus on Loss of Containment from the Process

7.1.3 Disaster Scenarios

Various scenarios that are anticipated to cause major emergencies are fire, explosion and

natural calamities like cyclone, flood and earthquake. All emergencies relevant to oil

evac

uation pipeline are presented in brief in the following text
Leakage of Natural Gas from flange joints.
Leakage of Natural Gas through pressurised line.
Flash fire
Jet fire

Fire Ball

126

SECON PVT. LTD. GREEN CIRCLE; INC.



A
@ EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
IARAT GAS territory Dadara & Nagar Haveli Geographical Area

e Vapour Cloud Explosion
Causes of Disasters:

The common causes for the above events are tabulated below:

Man made

Natural Calamities

Extraneous

* Heavy Leakage

* Fire

* Explosion

* Failure of Critical
Control system

Flood

Earth Quake
Cyclone

Outbreak of Disease

Excessive Rains

Riots/Civil Disorder/
Mob Attack
Terrorism
Sabotage

Bomb Threat

* Design deficiency Tsunami War / Hit by missiles

* Unsafe acts + Abduction

* Inadequate * Food Poisoning/
maintenance Water Poisoning

7.1.4 Different Levels of Emergencies

Emergencies can be categorized into three broad levels on the basis of seriousness and

response requirements, namely,

Level 1: This is an emergency or an incident which;
e can be effectively and safely managed, and contained within the site, location or

installation by the available resources;
e has no impact outside the site, location or installation

Level 2: This is an emergency or an incident which;
e cannot be effectively and safely managed or contained at the location or installation

by available resource and additional support is alerted or required;

e is having or has the potential to have an effect beyond the site, location or

installation and where external support of mutual aid partner may be involved,;
o s likely to be danger to life, the environment or to industrial assets or reputation
Level 3: This is an emergency or an incident with off-site impact which;

e Could be catastrophic and is likely to affect the population, property and
environment inside and outside the installation, and management and control is

done by district administration. Although the Level-lll emergency falls under the

127

SECON PVT. LTD. GREEN CIRCLE; INC.



A
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT G territory Dadara & Nagar Haveli Geographical Area

purview of District Authority but till they step in, it should be responsibility of the unit

to manage the emergency

7.1.5 Disaster Management Plan: Key Elements
Following are the key elements of Disaster Management Plan:
e Basis of the plan
e Accident / emergency response planning procedures
e On-site Disaster Management Plan

e Off-site Disaster Management Plan

7.1.6 Basis of the Plan

Identification and assessment of hazards is crucial for on-site emergency planning and it is
therefore necessary to identify what emergencies could arise in transportation of
hydrocarbons. One of the emergencies is due to hazards from spread of fire or release of
flammable chemicals during transportation. Hazard identification is the basis of the Disaster
Management Plan to tackle the unforeseen events. It is therefore necessary to identify what
emergencies could arise in storage of various products. Hazard analysis or consequence

analysis gives the following results.

e Hazards from spread of fire or release of flammable and toxic chemicals from

storage and production units.

e Hazards due to formation of pressure waves due to vapour cloud explosion of

flammable gases and oil spill hazard.

7.1.7 Accident/Emergency Planning and Response Procedures

Emergency rarely occurs therefore activities during emergencies require coordination of
higher order than for planned activities. To effectively coordinate emergency response
activities, an organizational approach to planning is required. The important areas of
emergency planning are organization and responsibilities, procedures, communication,
transport, resource requirements and control centre. Offsite emergency requires additional
planning over and above those considered under onsite plans, which should be properly

integrated to ensure better coordination.

The emergency planning includes anticipatory action for emergency, maintenance and
streamlining of emergency preparedness and ability for sudden mobilization of all forces to

meet any calamity.

128
SECON PVT. LTD. GREEN CIRCLE; INC.



A
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT G territory Dadara & Nagar Haveli Geographical Area

Emergency Co-coordinators would be appointed who would undertake the responsibilities like
firefighting, rescue, rehabilitation, transport and provide essential and support services. For
this purposes, Security In-charge, Personnel Department, Essential services personnel would

be engaged. All these personnel would be designated as Key personnel.

In each shift, electrical supervisor, electrical fitters, pump house in-charge, and other
maintenance staff would be drafted for emergency operations. In the event of power or
communication system failure, some of staff members in the office/plant offices would be
drafted and their services would be utilized as messengers for quick passing of

communications. All these personnel would be declared as essential personnel.
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A Doc Mo HSE-F-63
-
(n) Emergency Response Team (ERT) Rev, Mo, a1
GELRANTRRY Tl Format Effective Date OL.04. 2024
Mame of GA: | Dadra and Nagar Haveli |
Emergency Control Centre Location: l Shop no-212, 2" flaor Landmark Building, Silvassa ]
Zonal Head & C[I'-El& HEHH* . , - g w
Chief Incident Controller {CIC) . 1. Mr. Privank Patel (7574819020}
Zonal head Nl Mr. Rahul Agrawal (9824704722 2. Mw. Hitesh Patel (3824308924)
Mr. Manish Dhrooy [3E25008395) - -
Ciccla Head f HSE Coordinator
- 1. Mr. Al Singh (9033350553
Mr. Rahul Agrawal (9E24704722) i T :gngnjm:
1 FE/PNG ' e HE, Admin & Security Coorgdinator
DUTY MANAGER T ;"ﬁq“l“ 0. ChoDohar (W0 3TA0) - 1. MAr, Avni Barot (9924564100]
2. M. Aditya Sin Lupe o L e |
29132 Juean #ir. Bhaskar Thota (9624714345) i il L
= ROU S Legal Coordinator
OEnfEmaancy Handling Tasm f - 1. M, Pavan Maurys (909595 3907)
Emargency Contact Number; 7698099996 E =T, o x ' 2. Mr. Rahul Aarawal (9824704722}
1. M. Dipen Lod (9099553827 PHG O&M In-Charge
2. Mr Rohit Thummar (3099953844) 1. Mr. Dipen Lad [9D99953827)
Miedia / PR Coordinator
N 2. NIr. Rofdt Thaammas [B-IJIE'HSE-M-I-] 0 1. Mr, Rahul Agrawal (98247087232}
CHG QRN Engineer 2. Mr. Privank Patal (75 TARLIO93D
1. Mr. GRurang Goswami (S099950415) CNG D&M In-Charge
Z.  Nir. Dipak Valand {30399950461) 1. Mr. Gourang Goswami (90955950 15] Ingident Recorder
1 2. Mr Dipak Valsnd (S000850461) - 1. ir, Meet Shahane [7574930039)
2. Mr. Vivek Panchal (S029357615)
T Ol LAl —
i) } | Baterial Coordinetor- fmand Gamls (0o0E S FE0E)
EMERGENCY/INCIDENT Finance Coordinator-C.5. Ranawat (3093953913}
IT Coardinaior-Aunl Baroh (B524%84 800

Mate: 1) 3% name appearing in each block represents the prime responsible person whereas the 2™ name is the alternate
2] In case of non-availabditg of SIC, O should take change of SIC and vice & verch
3] Further hilp can be vaken from Disaster Managemant Team at Corporate Ofice
4] Media spokespersen is 1o be preforably GA Head
5] information by CIC to Circle Head wherever CHC/ G0 head doesn®t hold additional responsibility of Circle Head

Figure 7.2 Emergecny Reponse Team Chart
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A. Emergency Communication

Whoever notices an emergency situation such as fire, growth of fire, leakage etc would

inform his immediate superior and Emergency Control Center. A place nearer to the Gate

House Complex shall be identified as Emergency Control Center. The person on duty in the

Emergency Control Center would appraise the Site Controller. Site Controller verifies the

situation from the Incident Controller of that area or the Shift In-charge and takes a decision

about an impending On Site Emergency. This would be communicated to all the Incident

Controllers, Emergency Co-coordinators. Simultaneously, the emergency warning system

would be activated on the instructions of the Site Controller.

7.1.8 Roles and Responsibilities

The responsibilities of the key personnel are appended below:

a) Chief Incident Controller

cic HOD (TS&OM)

On receiving information about emergency he would rush to Emergency Control Center

(ECC) and take charge of ECC and the situation. His responsibilities would be as indicated

below:

o 0w

© © N o

11.
12.

13.
14.

Preparation, review and updating of the ERP;

Assessment of situation and declaration of emergency;

Mobilization of main coordinators and key personnel;

Activation Emergency Control Centre (ECC);

Taking decision on seeking assistance from mutual aid members and external
agencies like Police, Fire Brigade, Hospitals etc.;

Continuous review of situation and decide on appropriate response strategy;

Taking stock of casualties and ensure timely medical attention;

Ensuring correction accounting and position of personnel after the emergency;

Ordering evacuation of personnel as and when necessary;

. Taking decision in consultation with District Authorities when an Off-site emergency to

be declared.

He will constitute a committee to investigate the cause of the incident.

Assesses the magnitude of the situation on the advice of Incident Controller and
decides;

Whether the affected area needs to be evacuated;

Whether personnel who are at assembly points need to be evacuated,;
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15. Declares Emergency and orders for operation of emergency siren;

16. Organizes announcement by public address system about location of emergency;

17. Assesses which areas are likely to be affected, or need to be evacuated or are to be
alerted;

18. Maintains a continuous review of possible development and assesses the situation in
consultation with Incident Controller and other Key Personnel as to whether shutting
down the plant or any section of the plant is required and if evacuation of persons is
required,;

19. Directs personnel for rescue, rehabilitation, transport, fire, brigade, medical and other
designated mutual support systems locally available, for meeting emergencies;

20. Controls evacuation of affected areas, if the situation is likely to go out of control or
effects are likely to go beyond the premises of the factory, informs the District
Emergency Authority, Police, Hospital and seeks their intervention and help;

21. Informs Inspector of Factories, Deputy Chief Inspector of Factories, CECB and other
statutory authorities;

22. Gives a public statement if necessary;

23. Keeps record of chronological events and prepares an investigation report and
preserves evidence; and

24. On completion of On Site Emergency and restoration of normalcy, declares all clear
and orders for all clear warning.

b) Site Incident Controller (SIC)

SIC Base In-charge

1. He will maintain a workable emergency control plan, establish emergency control
centre, organize and equip the organization with ERP and train the personnel,
The SIC assumes complete charge of the control centre and directs all activities;
He communicates with duty manager, management and also the external agencies
like District Authorities, Disaster Management cell, Mutual Aid Scheme, Police, GGL
(H.O.) and base managers;

4. He will be assisted by the Maintenance In-charge (O&M), Shift In-Charges,
Maintenance crews, HSE and Administrative departments.
He will ensure that all key personnel are called in.
He will coordinate with various internal and external agencies for augmenting
resources.

7. He will ensure that the essential emergency services are called in & directed to site.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

c)

He will decide and direct the shutdown of systems or plants in a safe manner with
consultation with CIC and also decide where to stop activities.

He will decide in consultation with CIC on evacuation requirements and coordinate
with local authorities.

He will ensure that casualties, if any, are receiving adequate medical assistance,
arrange additional help, if required.

He will arrange for chronological record of emergency.

He will keep the top management informed of the status.

If emergency is prolonged he will arrange for replacement in consultation with CIC.

He will organize for temporary repair & plan for permanent repair of the pipeline in
consultation with CIC.

He will give briefing to CIC, Admin In-charge & Top Management for press
statements.

Assembles the incident control team;

Directs operations within the affected areas with the priorities for safety to personnel
minimize damage to the plant, property and environment and minimize the loss of
materials.

Directs the shutting down and evacuation of plant and areas likely to be adversely

affected by the emergency.

Ensures that key personnel help is sought.

Provides advice and information to the Fire and Security Officer and the Local Fire
Services as and when they arrive.

Ensures that all non-essential workers/staff of the affected areas are evacuated to the
appropriate assembly points, and the areas are searched for casualties.

Has regard to the need for preservation of evidence so as to facilitate any inquiry into
the causes and circumstances, which caused or escalated the emergency.
Co-ordinates with emergency services at the site.

Provides tools and safety equipment to the team members.

Keeps in touch with the team and advices them regarding the method of control to be
used.

Keeps the Site Controller of Emergency informed of the progress being made

Administration in Charge

The Administration In-Charge helps the emergency team in the following manner.

1.
2.

Render all administrative help to SIC.
He will do the press statements and give information on “need to know basis” with due

approval from Managing Director.
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N o o bk

10.
11.

12.
13.

14.
15.

16.
17.

18.
19.
20.
21.

22.

d)

Coordinate with civil authorities like district collector, deputy collector, tahasildar,
village Municipal chief etc.

Control and allow only authorized entries, control traffic and communication channels.
Liaise with local hospitals, nursing homes etc. to take an additional load.

To ensure head counts at assembly points

Coordinate and represent the company for any post-accident activities like
compensation etc.

Coordinate all legal matters pertaining to the emergency.

Coordinate with insurance company.

Arrange photo/video coverage for record and information.

He will liaise with community leaders and the affected population to keep up the
morals and their psychological needs.

Manage adequate quantity of medicines.

Coordinate welfare activities like provision of food, water and the care for the relatives
of injured persons.

Fulfill requirements of mutual aid agencies.

Receive all the communication on emergencies received from other colleagues,
employees and general public carefully.

Communicate the villagers/public for necessary evacuation procedure to be followed.
To arrange evacuation as directed by the CIC by following the procedure established
for “Public evacuation” in case of emergency Public evacuation as described in 5.6 of
this chapter and in coordination with the civil authorities like police, panchayat /
municipal authorities etc.

Coordinate all legal matters pertaining to the emergency

Coordinate with insurance company.

Arrange photo/video coverage for record and information.

He will liaise with community leaders and the affected population to keep up the
morals and their psychological needs.

Manage adequate quantity of medicines.

Fire & Safety Coordinator

Activate emergency sirens as per the practiced codes;

Take charge of all fire fighting and rescue operations and safety matters;

Ensure that key personnel are called in and to release crew of fire fighting operations

as per emergency procedure;
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10.

11.

12.

e)

Access functioning of his team and communicate with the CIC and or administrative
controller for any replenishment or replacement of manpower or fire fighting
equipment;

Direct the fire brigade personnel and mutual aid members to their desired roles as
also proper positioning of the manpower and equipment;

Decide the requirement of mutual aid and instruct fire station, who, in turn will contact
mutual aid members;

Coordinate with outside fire brigades for properly coordinated fire fighting operation;
Ensure that casualties are promptly sent to fire aid centre / hospital;

Arrange requirement of additional fire fighting resources including help from mutual
aid partners;

Continually liaise with the SIC and CIC and implement the emergency combat
strategies as communicated by him

Ensure logging of incidents and incident management team composition and their

requirements and fire & safety related advises.
Establish contact with mutual aid agencies.

Support and Auxiliary Services for Major Installation

The following additional coordinators are nominated and delegated the specific

responsibilities falling under the basic function of SIC/CIC.

f)

Maintenance In-charge

Repair of high-pressure pipeline carrying flammable hydrocarbon involves risk, special

skill and expertise. Time is a major constraint. Considerable planning of the details,

mobilization of manpower tools and tackles to site and transportation and

communications are essential for success.

1.

He is responsible for immediate repair, and maintenance of damaged or affected

equipment / area.
He is responsible for all materials required for controlling the situation.

He has to arrange for local repairs, temporary venting, positive isolation, etc. as and

when required by the SIC.

He has to ensure proper decommissioning, de-pressurization, non-spark tools, safety
precautions, breathing apparatus, fire protection clothes etc. in order to carry out

maintenance and repair in a safe manner.

He has to organize emergency round the clock.
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6.

7.

Ensure tools, tackles, pipe materials, spares, valves, gaskets, sealant, quick

couplings etc. are available at site.

Locate local civil agencies, or other repair contractors to be made available at site.

g) Duty Manager

The duty manager is responsible for incident management support during working and

non-working hours.

The duty manager shall:

1.

Act as a focal point for notification of incident till the management of emergency
takes place.

Decide whether or not to mobilize the GGL Crisis Management Team (CMT)
Notify the Managing Director / Occupier of any incident.
Initiate activation and callout of CMT

Initiate activation of CMP control room & prepare duty roaster for round the clock

manning.

h) HSE Representative

The HSE Coordinator emergency management role is to provide professional health,

safety, environmental and regulatory authority advice to the Chief Incident Controller and

for implementing the emergency response actions described below:

1.

2.

7.

8.

Work in close association with SIC, shift in charge and maintenance in charge.
Render technical guidance and logistic support to fire crew.

He will make sure that area had been cordoned off and necessary markers have
been placed, like ‘NO SMOKING’, ‘WORK IN PROGRESS'.

Request and obtain outside assistance from other fire stations.
Plan and organize the evacuation services with the help of security staff.

Arrange and keep necessary fire fighting appliances and suppliers like mobile water

and foam tenders, foam compound, dry powders, houses, etc.
Arrange mock drills and periodic fire fighting exercises to keep the crew well trained.

Install and maintain fire detection equipment.

i) Shift in-charge

1.

He will work in co-ordination with shift in-charges of other C/R like suppliers & end

consumers.
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2.

3.

10.

11.

He will work closely in co-ordination with Site Incident Controller.

He takes control of the situation till the SIC takes charge.

He acknowledges the receipt of alert/alarm signals and information.

He assists in containment of hydrocarbon and isolation of damaged area.

He arranges for pipelines surveillance team to visit affected area as fast as possible

and assess the situation.

He will inform all the employees in the section and arrange for their evacuation if
required.

He will organize the safe shut down as instructed by SIC.

Start fire fighting or fire containment or fire prevention activities till the regular fire
crew takes charge. Initiate rescue operation, first aid etc. to affected persons.

Issue emergency operating instructions to various pipeline terminals and valve

stations so that loss is contained.

Coordinate with maintenance and repair crew for decommissioning and isolation of

area including emergency repairs.

j) Security Coordinator

The Security Coordinator reports to the Chief / Site Incident Controller and is responsible

for security of the installation during any incident or emergency situation and for

implementing the action below:

1.

k)

Obtaining an approved visitor list from the security department or reception for

ensuring that personnel on the list are escorted to reception by security staff;
Maintaining security of the office in the event of an office evacuation;

Providing office security and assisting authorities in the vent of civil unrest or when

required organizing additional security at the emergency scene;

Obtaining initial briefing from Chief /Site Incident Controller and providing security

information and or status reports to Site Incident Controller; and

Assessing the emergency, identify security specific problems and recommend

solutions to Chief Incident Controller.

Maintenance of ERDMP Records

MR (Section) maintain the ERDMP records and HOD (HSE) maintain the records of all

kind of emergencies that covers near miss, Level-l, Level-ll and Level-Ill. Organization

register for the above purpose and post-disaster documentation like resources
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deployed, relief, rehabilitation measure and lesson learn to avoid re-occurrence of any

such emergency is maintained by HOD (HSE).

) Recorder

The existing facility is having four base and three sub bases. The SIC (BIC)/shift in-
charge (MCR) works as a recorder during the handling of emergency and parallel duty
manager/in-charge of ECC will record the same.

7.1.9 Communication Services

An emergency control center (ECC) identified by GGL for coordinating the operations of the

Emergency Situations.

ECC provides overall assessment, damage control, notifications and communications, and

employee, public & facility protective actions during a multiple emergency.

HOD HSE is responsible to maintain to high standards of communication system and remain
functional throughout the emergency. He provides quality and diverse communication

systems for use in routine and emergency situations.

7.1.10 Siren Codes

Sirens rely on different types and lengths of tones to convey pre — identified messages. An
alarm should do more than just warn. It should also instruct people to carry out specific
assignments, such as reach an assembly point for further instructions and actions, or carry
out protective measures, such as take shelter in the case of a toxic materials release. This
can be achieved only if the people are familiar with the alarm system and are trained to

respond to it.

As sirens can convey only very few and simple messages, public address (PA) system is
advantageous as it can provide a verbal message. However, the messages should be kept

simple and should clearly specify the actions to be taken.

e The Emergency siren/s is located suitably to cover the whole area with the operational
control within the installation. These should be tested at least once in a week to keep
them in working condition.

e Emergency siren codes are given below:

= Emergency Level-I: A wailing siren for two minutes.

= Emergency Level-1l and lll: Same type of siren as in case of Level - | and Il but
the same will be sounded for three times at the interval of one minutes i.e.(
wailing siren 2min + gap 1 min + wailing siren 2min + gap 1 min + wailing siren

2min) total duration of Disaster siren to be eight minutes.
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= ALL CLEAR: Straight run siren for two minutes.
= TEST: Straight run siren for two minutes at frequency at least once a week

= Public address system should be provided with message.

7.1.11 Declaration of onsite and offsite Emergency

a) Initial Response

The routine maintenance crew, pipeline surveillance team, or an outsider from nearby
village can notice incident. Whenever incident is noticed it must be first brought to
attention of the ERP executor who in our case is Base-In-Charge.

The information should be recorded in a particular format for further reference or
analysis.

Time and date

Nature of incident

Source of information

Location of leak

Action taken

Injuries to people and property

Fire incident involved or not etc.

After receiving the information the ERDMP executor should acknowledge the incident
by executing plan as described in chapter.

b) Raising Alert: Employees of Suppliers / Customers

For raising an alarm any of the following communication system may be used to contact the
Main/Master control room (MCR) of GGL.:

Internal telephone (OFC network)

External telephones (P & T) & faxes.

Mobile Phones

E-mail

The following sets of instruction for raising the alert are applicable for the employees

of GGL and other neighboring industries while giving the message, the person

should:
Identify himself.

State briefly the types of emergency i.e. whether fire, explosion or any un-ignited

release of Natural Gas.

Specify the location of the incident.
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* Estimate the severity of the incident and return to the area of incident (if and only if it
is safe to do so) and await instructions from the control room (MCR) and / or Incident
Controller.

* Check wind direction and move towards site direction in case of natural gas release.

* Conduct a preliminary check and try to identify the cause, type and location of the
accident, if and only if it is safe to do so.

* Standby to render all possible assistance or act as advised/instructed by the incident
controller from the Control Room (MCR).

* Attempt to extinguish the fire with the aid to a probable extinguisher if and only if you
are well trained in firefighting, some more persons are available with you and without
compromising your safety.

* Do not attempt any heroic effort.

c) Fact Finding Mission

Immediately on the receipt of incident report, a fact-finding team should be dispatched to the
site (this is special task force trained for specific events as these) to locate and assess the
situation roughly at first hand. In the meantime close watch of the operating parameters, leak
detection system, trends etc. Fact-finding team must continuously send the discovered

information to all the terminals and sub stations.

d) Plans for Action
For every employee a general course of action to be taken for pipeline emergency should be

displayed in the emergency control center. These are only general indicatives as below:

e Operator must close relevant remotely operated isolated valve immediately after

confirmation of leakage or rupture.
* Operator must inform the incident controller as soon as possible.
* Fact-finding team should be immediately sent to site.
* Further actions are to be taken by the fact-finding team.
* If leak is repairable, immediately emergency repair crew team should be send to site.

* If gas is splitting continuously out of line fire-fighting team should be sending

immediately to the site.

* In case of emergency evacuation is to be announced by the authorities care should

be taken that rumors are not entertained.

* Only responsibly authority should attain the press to avoid further problems.
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7.1.12 On-site Disaster Management Plan

Onsite Emergency/disaster is an unpleasant event of such magnitude which may cause

extensive damage to life and property due to the emergencies resulting from deficiencies in

Operation, Maintenance, Design and Human error, Natural Calamities like Flood and

Earthquake; and deliberate and other acts of man like Sabotage, Riot and War etc. An Onsite

Disaster may occur all of a sudden or proceeded by a Major Fire. The purpose for making on-

site disaster management plan should be

To protect persons and property of pipeline associated equipments in case of all

kinds of accidents, emergencies and disasters

To inform people and surroundings about emergency if it is likely to adversely

affect them

To inform authorities including helping agencies (doctors, hospitals, fire, police

transport etc.) in advance, and also at the time of actual happening

To identify, assess, foresee and work out various kinds of possible hazards, their
places, potential and damaging capacity and area in case of above happenings.
Review, revise, redesign, replace or reconstruct the process, Flammable chemical

pipe lines and control measures if so assessed.

During an emergency in order to handle disaster / emergency situations, an

organizational chart entrusting responsibility to various personnel showing their specific

roles during emergency should be available.

Site Main Controller Plant
Head

. it SMC
Incident Contraller Manager Production
SHIFT INCHARGE
¥
Dwy. Incidest Controller
*
Azsgelates | Hey Perasns [ Essential Warkers
|
. i ! !
Engineering Finie Fig i Medical Tearn & Security Guards
Team Team (EmMergency First Aiders
squad member)

Figure 7.3 On site Emergency Plan

141

SECON PVT. LTD. GREEN CIRCLE; INC.



A
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT G territory Dadara & Nagar Haveli Geographical Area

Before Crisis

. Prepare a plan for the terminal, dispatch terminal SV stations premises and
surroundings showing therein the areas of various hazards like fire, explosion, and
location of assembly points, fire station or equipments room, telephone room,
emergency control rooms and nearby hospitals along the pipeline route.

. The fire protection equipment shall be kept in good operating condition at all the
time and fire fighting system should be periodically tested for people functioning

logged for record and corrective action.

° The fire fighting training shall be provided to all officers and operators

° There should be regular mock fire drills and record of such drills shall be
maintained

° Assign key personnel and alternate responsible for the pipeline safety

. Describe risk associated with each operation conducted.

During Crisis

° Evacuate the space near to pipeline and terminal, dispatch terminal SV stations.
° Perform no other duties that may interfere with their primary responsibilities
° Notify the operator if they experience any warning signs or symptoms of

exposures or detect a dangerous condition
o Reporting Procedure

In the event of fire from accidental release of flammable gas or liquid, a person seeing
the incident will follow the laid down procedure and report as follows:

. Will dial the nearest telephone

. Will state his name and exact location of emergency

. Will contact affected officers on duty

. People reporting the accident will remain near the location to guide emergency

crew arriving at the scene

In case fire emergency person should activate the nearest available push button type
instrument which will automatically sound an alarm in fire control room indicating the
location of fire.

After Crisis
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° Report injuries or blood or body fluid exposures to the appropriate supervisor
immediately
° Assembly points:

- Assembly points shall be set up farthest from the location of likely hazardous events,
where pre-designed persons from the works, contractors and visitors would assemble in
case of emergency. Up-to-date list of pre-designed employees shift wise must be available
at these points so that roll call could be taken. Pre-designated persons would take charge of
these points and mark presence as the people come into it

. Wash wounds and skin sites that have been affected with soap & water
° Workers should be seen as soon as possible by a health professional
° Provide information to the relevant public authority and community including other

closely located facilities regarding the nature of hazard and emergency procedure

in event of major accident

° Record and discuss the lessons learned and the analysis of major accidents and

misses with employees and employee representative
Evacuation

o Planning and training on evacuation techniques are important in preventing
injuries. Evacuation of local communities or people near the site may be prudent
depending on the situation and downwind dispersion information etc. Although this
action will normally be initiated and handled by district authorities, the affected

installation shall help to implement such evacuation.

° This evacuation plan shall also consider:
1. Basis for recommending onsite or offsite actions
2. Authorize person for area or site evacuation
3. Mode of communication
4. Training in locating exits from buildings, areas and the site
5. Location of escape equipment
6. Provisions for flashlights or other supplemental lighting
7. Which areas can function as safe area

8. Moving crosswind from fume releases, etc.
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9. Provision of food and drinking water at assembly point and transfer

point.

° If evacuation takes place after initial head counts are reported, means for
recounting may be necessary. Where it is safe to do so, areas being evacuated
should be thoroughly searched to ensure everyone has departed safely. Portable

mobile vehicle for announcement should be available in the emergency.
Information to Public

. The safety measures to be taken in the event of an emergency shall be made

known to the general public who are likely to be affected

° For the purpose, use of Dos' and Don’ts' shall be prepared and furnished to the
Crisis management Group. Display boards carrying do’s and don’ts should be

located outside the pipeline system.

7.1.13 Off-site Disaster Management Plan

Emergency is a sudden unexpected event, which can cause serious damage to personnel
life, property and environment as a whole, which necessitate evolving off-site emergency
plan to combat any such eventuality. In offsite disaster management plan, many agencies
like Revenue, Public Health, Fire Services, Police, Civil Defence, Home Guards, Medical
Services and other Voluntary organizations are involved. Thus handling of such

emergencies requires an organized multidisciplinary approach.

If it becomes necessary to evacuate people, then this can be done in orderly way. The
different agencies involved in evacuation of people are civil administration (both state and

central), non Govt. organizations, factory Inspectorate and police authorities.
Purpose:
e To save lives and injuries and to prevent or reduce property losses

e To provide necessary assistance for quick resumption of normal situation or operation

e To make explicit inter related set of actions to be undertaken in the event of an

accident posing hazards to the community

e To plan for rescue and recuperation of casualties and injuries. To plan for relief and

rehabilitation

e To plan for prevention of harms, total loss and recurrence of disaster. It will be

ensured that absolute safety and security is achieved within the shortest time
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Following are the activities of the government, Non-Government organizations and

concerned personnel involved in off-site disaster management plan.

This will include the safety procedure to be followed during an emergency through
posters, talks and mass media in different languages including local language.

Leaflets containing do’s/ don’ts should be circulated to educate the people in vicinity

People in vicinity of hazardous installation, and others who are potentially affected in
the event of an accident, should be aware of the risks of accidents, know where to
obtain information concerning the installation, and understand what to do in the event

of an accident

Non-Governmental Organizations (NGO’s) (Such as environmental, humanitarian and
consumer group) should motivate their constituents and others, to be involved in risk
reduction and accident prevention efforts. They should help to identify specific
concerns and priorities regarding risk reduction and prevention, preparedness and
response activities. NGO should provide humanitarian, psychological and social

assistance to members of community and response personnel

Public authorities (at all levels) and management of hazardous installation should
established emergency planning activities/ program’s for accidents involving the

hazardous substance

As the off-site plan is to be prepared by the Government, a central control committee
should be formed under the chairmanship of area head. Other officers from police,
fire, factory, medical, engineering, social welfare, publicity, railway, transport and
requisite departments shall be incorporated as members. Some experts will also be

included for guidance

Medical Help, Ambulance and Hospital Committee consisted of doctors and
supporting staff for medical help to the injured persons because of disaster should be
formed. Functions and duties of the committee include, to provide first Said treatment
for injured at the spot or at some convenient place and shift them to nearby hospitals

for further treatment if required.

Traffic Control, Law and Order committee is headed by District Superintendent of
Police. Functions and duties of this committee are to control traffic towards and near
disaster, to maintain law and order, to evacuate the places badly affected or likely to
be affected, to shift the evacuated people to safe assembly points and to maintain
wireless sets and instruments for quick communications. The police should assist in
controlling of the accident site, organizing evacuation and shifting injured people to

nearby hospitals
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The fire brigade shall organize to put out fires other than gas fires and provide
assistance as required. Approach roads to accident site and means of escape should
be properly identified. Chief fire officer should co-ordinate entire fire control measures.
Routine training of fire fighting equipments and special rescue equipments should be
carried out. Concerned officer should ensure adequate supply of fire water and fire
fighting agents at the site of emergency. Maintenance of standby equipment /
personnel for fire fighting should be ready at any given time.

The media should have ready and continuous access to designated officials with
relevant information, as well as to other sources in order to provide essential and
accurate information to public throughout the emergency and to help avoid confusion.
Members of the media should facilitate response efforts by providing means for
informing the public with credible information about accidents involving hazardous

substances

Before Crisis:

This will include the safety procedure to be followed during an emergency through
posters, talks and mass media in different languages including local language.
Leaflets containing dos/ don’ts before and during emergency should be circulated to

educate the people in vicinity.

People in vicinity of hazardous installation, and others who are potentially affected in
the event of an accident, should be aware of the risks of accidents, know where to
obtain information concerning the installation, and understand what to do in the event

of an accident

Non-governmental Organizations (NGO’s) (Such as environmental, humanitarian and
consumer group) should motivate their constituents and others, to be involved in risk
reduction and accident prevention efforts. They should help to identify specific
concerns and priorities regarding risk reduction and prevention, preparedness and

response activities

NGO’s should facilitate efforts to inform the public and should provide technical
assistance to help the public analyze and understand information that is made

available

Public authorities (at all levels) and management of hazardous installation should
established emergency planning activities/ program’s for accidents involving the

hazardous substance
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All parties who will be involved in emergency planning process. In this respect public
health authorities, including experts from information centres should be involved in

relevant aspects of offsite emergency planning

Emergency warning alert system should be in place to warn the potentially affected

public, or there is an imminent threat of an accident

The system chosen should be effective and provide timely warning. Suitable warning
system could include or a combination of for e.g.: sirens, automatic telephone
message, and mobile public address system

During Crisis:

a) Central Control Committee:

As the off-site plan is to be prepared by the government a central control committee
shall be formed under the chairmanship of area head. Other officers from police, fire,
factory, medical, engineering, social welfare, publicity, railway, transport and requisite
departments shall be incorporated as members. Some experts will also be included

for guidance. The functions of committee should be:

To work as main co-coordinating body constituted of necessary district heads and
other authorities with overall command, coordination, guidance, supervision, policy

and doing all necessary things to control disaster in shortest times

To prepare, review, alter or cancel this plan and to keep it a complete document with

all details
To take advice and assistance from experts in fields to make plan more successful

To set in motion all machineries to this plan in event of disaster causing or likely to

cause severe damage to public, property or environment

The incident control committee, traffic control committee and press publicity

committee will first be informed, as they are needed first

Medical Help, Ambulance and Hospital Committee: This committee consisted of
doctors for medical help to the injured persons because of disaster. Injuries may be of
many types. As such doctors are rarely available we have to mobilize and utilize all

available doctors in the area. Functions and duties of the committee include:
To give medical help to all injured as early as possible

Civil surgeon is the secretary who will organize his team
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On receiving information to rush to spot he will immediately inform his team and will

proceed with all necessary equipments

First aid and possible treatment shall be provided at the spot or at some convenient

place and patients may be requested to shift to hospitals for further treatment
All efforts shall be made on war basis to save maximum lives and to treat maximum
injuries

Continuity of the treatment shall be maintained till the disaster is controlled

b) Traffic Control, Law and Order:

e The committee is headed by District Superintendent of Police. Functions and duties of
this committee should be:

e To control traffic towards and near disaster , to maintain law and order

e To evacuate the places badly affected or likely to be affected

e To shift the evacuated people to safe assembly points

e To rehabilitate them after disaster is over.

e Necessary vehicles, wireless sets and instruments for quick communications shall be
maintained and used as per need

After Crisis:

At the time of disaster, many people may badly be affected. Injured people shall be
treated by medical help, ambulance and hospital committee, but those not injured but
displaced kept at assembly points, whose relative or property is lost, houses collapsed
and in need of any kind of help shall be treated by this welfare and restoration

committee. Functions and duties of this committee are:

To find out persons in need of human help owing to disastrous effect. They may give

first aid if medical team is not available

They will serve the evacuated people kept at assembly points. They will arrange for
their food, water, shelter, clothing, sanitation, and guidelines to reach any needful

places

They will look for removal and disposal of dead bodies, for help of sick, weak, children

and needy persons for their essential requirements

The team will also work for restoration of detached people, lost articles, essential

commodities etc.
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d)

e)

The team will also look after the restoration of government articles

The team will also ensure that the original activities, services and systems are

resumed again as they were functioning before the disaster
Police Department

The police should assist in controlling of the accident site, organizing evacuation and
removing of any seriously injured people to hospitals.

Co-ordination with the transport authorities, civil defence and home guards
Co-ordination with army, navy, air force and state fire services
Arrange for post mortem of dead bodies
Establish communication centre
Fire Brigade
The fire brigade shall organize to put out fires and provide assistance as required.
Hospitals and Doctors
- Hospitals and doctors must be ready to treat any injuries.

- Co-ordinate the activities of Primary Health Centres and Municipal

Dispensaries to ensure required quantities of drugs and equipments

- Securing assistance of medical and paramedical personnel from nearby

hospitals/institutions
- Temporary mortuary and identification of dead bodies
Media

The media should have ready and continuous access to designated officials with
relevant information, as well as to other sources in order to provide essential and

accurate information to public throughout the emergency and to help avoid confusion

Efforts should be made to check the clarity and reliability of information as it becomes

available, and before it is communicated to public

Public health authorities should be consulted when issuing statements to the media

concerning health aspects of chemical accidents

Members of the media should facilitate response efforts by providing means for
informing the public with credible information about accidents involving hazardous

substances

Non-governmental organizations (NGO)
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e NGO’s could provide a valuable source of expertise and information to support
emergency response efforts. Members of NGOs could assist response personnel by
performing specified tasks, as planned during the emergency planning process. Such
tasks could include providing humanitarian, psychological & social assistance to

members of community and response personnel.
e Duties of NGO are listed below:
e Evacuation of personnel from the affected area
e Arrangements at rallying posts and parking yards
¢ Rehabilitation of evacuated persons

e Co-ordination with other agencies such as police, medical, animal husbandry,

agriculture, electricity board, fire services, home guards and civil defence.
e Establishing shelters for rescue, medical, fire fighting personnel

f) District Administration
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Figure 7.4 Various Organizations involved during Emergencies
On receipt of information, District Administration may take the following actions as per
Schedule-V derived from the National Disaster Management Guidelines Chemical Disasters
(Industrial), April, 2007. However, on receipt of information, following actions should be

taken care.

e To keep watch on the overall situation
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Rush ambulance to the incident site if casualties are reported
Direct cranes or any other such equipment to carry out rescue operations

Issue warning messages to people through public address system, if any evacuation
is required.

Arrange emergency vehicles for evacuation purposes

Give direction to hospitals having burns injury ward for readiness to receive patient

in case of incident involving fire

Provide basic amenities, e.g., water, electricity, food and shelter to the affected

people as required

In addition to the above, the Schedule-V shall be followed

Schedule =V

The important Roles and Responsibilities of Various Stakeholders

The district authority is responsible for the Off-Site emergency plan and it shall be
equipped with up-to-date Major Accident Hazard units, website, control room etc.,
with provisions for monitoring the level of preparedness at all times. Regular
meetings of various stakeholders of Chemical Disaster Management will be
conducted by district administration/District Disaster Management Authority to

review the preparedness of Chemical Disaster Management.

The police will be an important component of all disaster management plans as they
will be associated with investigation of incidents/disasters. Police take overall charge
of the Off-Site situation until the arrival of the district collector or its representative at
the scene.

The fire services are one of the first responders and shall be adequately trained and
equipped to handle chemical emergencies. Fire services are to acquire a thorough
knowledge of likely hazards at the incident site and the emergency control measures

required to contain it.

In a chemical emergency, the revenue department shall coordinate with other

agencies for evacuation, establishment of shelters and provision of food, etc.
When required for evacuation purposes in a chemical emergency, the
Department of transport should made transport promptly available.

The role of civil society and private sector in the Off-Site plan shall be defined.
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The health department needs to assure that all victims get immediate medical
attention on the site as well as at the hospitals/health-care facility where they are
shifted. In addition, the department needs to network all the health-care facilities
available in the vicinity for effective management and also take effective measures

to prevent the occurrence of any epidemic.

Pollution control boards need to ascertain the developing severity of the emergency
in accordance with responsive measures by constant monitoring of the environment.
If and when an area is fit for entry will depend upon the results of the monitoring. A
decontamination operation would be required to be carried out with the help of other

agencies and industries.

7.1.14 Emergency Preparedness Plan and Response for Pipeline

GGL should continue to share its experience with respect to the use of safety
management systems for pipelines, and improve the efficiency of individual

elements / techniques of these systems

General principles applicable to emergency planning for hazardous installations also
apply to pipelines, it may be necessary to make further efforts

Emergency planning for pipelines may be complicated because of some of their
characteristics including the fact that pipelines are normally unmanned; the length
and location of pipelines; the need to be able to shut off or depressurized the flow of

material, and the need to ensure access by emergency response personnel

Pipeline location will be clearly marked at fence lines and road crossings to minimize

risk of third party damage

GGL should review, develop and implement systems to reduce third party

interference as this is a major cause of accident
This should be done in co-operation with public authorities in all regions

Systems for reducing third party interference involve ensuring that proper
information is circulated among interested parties concerning the location of pipeline
in a given area. In, addition it is important to facilitate communication between the

pipeline operator and third parties

Options for dealing with pipeline that are no longer in use include removal, outright
abandonment, or abandonment with additional actions. Care should be taken to

properly assess the associated risks to each option, on a case-by-case basis
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recognizing that the best solution in a given situation may be a combination of

methods

¢ Information should be collected and made available concerning the relationship
between failure and the characteristic of the pipeline in order to better understand
the nature and causes of accidents (e.g., relating to age, size, location, and
construction of the pipeline)

e Public education is often an integral part of damage prevention program. Pipeline
route maps could be supplied and informal training given to groups to alert them.
The quality of the public education program can assessed by evaluating

components

e An appropriate level of public education is to be mail outs, advertisements, and
speaking engagements for urban areas, and mail outs with annual landowner /
tenant visits for rural areas. The program generates these standards by simply

identifying the population density value and assigning points accordingly.

7.1.15 Training

On job training to the engineers on various facets of risk analysis would go a long way in
improving their horizon which in turn is expected to reflect in the operation of plant,
especially from the safety stand point. In order to combat with emergency situations arising
out of accident release of hazardous chemicals, it is necessary for industries to prepare an
exhaustive offsite and onsite emergency preparedness plan. The fire crew belonging to the
fire fighting department shall be given intensive training for the use of all equipment and in
various fire fighting methods for handling different types of fires.

Training inclues various safety awareness programmes as under:
1. Safety awareness Program for Gram Panchayat

During safety awareness programme conducted
by Gujarat Gas limited in Gram Panchayats
following very important safety aspects were

discussed along with local people i.e.
v' Hazardous property of Natural Gas

v' Emergency contact details of Gujarat Gas

v Operation instructions of isolation valves

v" Do’s and Don'’ts in case of gas leakage
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v

v No storage of any flammable material

surrounding the Industrial Metering Skid

In case of any fire in premises, immediate

isolate the Gas supply by closing of main
Isolation valve and inform Gujarat Gas

Before carrying out any excavation within

premises near gas pipeline, inform Gujarat
Gas

Safety instructions like no smoking; no mobile phone shall be followed strictly.

2. Safety Awareness Program at Schools

During safety awareness programme

conducted by Gujarat Gas limited in schools

following very important safety aspects
were discussed

v

Introduction of Gujarat Gas Ltd.

Properties of Natural gas

Different scenarios of gas leakage

regarding emergency at our home
Safety precaution that need to be followed for safe use of PNG
DO’s and DON'T while using PNG

Sharing of Emergency number and also made them familiar about our emergency

response team and its functions

3. Safety awareness Program for Commercial

customer

Safety awareness programme  also
conducted for commercial customer with
all

emergency preparedness and actions in

necessary safety aspect and

worse case scenario.

7.2 Risk Assessment

7.2.1 Objective of the Study
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Quantitative Risk Assessment (QRA) study for M/s. GGL has been carried out based on
data provided by M/s. GGL.

The main objective of risk assessment -Quantitative Risk Assessment (QRA) is to identify
and determine the potential damage or loss of life, property and environment and to provide
a scientific argument for decision makers to provide and maintain the safety levels of the

facilities to prevent or mitigate harm and loses. This is achieved by the following:

» ldentification of hazards that could be realized from manufacturing processes, plant
equipment and machinery, raw materials and products.

» ldentify the potential failure scenarios that could occur within the facility.

» To Asses, the potential risks associated with identified hazards to which the plant and
its personal and community outside may be subjected. Consequences analysis of
various hazards is carried out to determine the vulnerable zones for each probable
accident scenario.

» Evaluate the process hazards emanating from the identified potential accident

scenarios.
» Analyze the damage effects to the surroundings due to such accidents.
» Conclusion and Recommendation to mitigate measures to reduce the hazard / risks.
» To provide guidelines for the preparation of On-site response plan.
7.2.2 Scope of the Study

The Project will undertake Quantitative Risk Assessment (QRA) study for the Pipeline:
e Pipeline network in Union Territory of Dadara & Nagar Haveli
7.2.3 QRA study will include the following task:

Hazard Identification
Failure Scenario
Consequence Analysis
Dispersion Modelling

Risk Assessment

V V V V V VYV

Evaluation of risk reduction options and risk management plan
7.2.4 Methodology Adopted for Quantitative Risk Assessment

(QRA) Failure or ineffectiveness of the controls can lead to hazardous situation in any
industry handling potentially hazardous materials. Following factors govern the severity of

consequence of the loss of containment.

v Intrinsic properties, flammability, instability and toxicity.
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Dispersive energy, pressure, temperature and state of matter.

v

v' Quantity present.

v' Environmental factors; topography and weather.
v

Awareness, Training and Communication

The study has been carried out in accordance with the National and International codes of
practices using Process Hazard Analysis Software Tool (PHAST) software. The latest
version of the renowned PHAST software package of DNV is used for carrying out the risk

analysis.

The full terms of potential hazardous scenarios and consequence events associated with the

installation and operation was considered in the analysis.

Based on the operations to be carried at the plant, the Risk Analysis conducted to identify
the affected distances and the damage of property and population from the identified
scenarios considering the Maximum Credible Loss Scenario (MCLS) & Worst case scenario.

Maximum credible loss scenarios have been worked based on the inbuilt safety systems and
protection measures to be provided for the operation of the facility & the Worst case scenario
i.e. 100% catastrophic rupture have been worked out based on failure of the inbuilt safety

system.

The Worst case Scenario assumed as catastrophic rupture, as per the guidelines suggested

by DNV — UK, and maximum inventory at the time of failure.

Consequence analysis and calculations are effectively performed by computer software
using models validated over a number of applications. Consequence modelling is carried out
by PHAST of DNV Software, UK.

PHAST uses the Unified Dispersion Model (UDM) capable of describing a wide range of
types of accidental releases. The Model uses a particularly flexible form, allowing for sharp-

edged profiles, which become more diffuse downwind.
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PHAST contains data for a large number of chemicals and allows definition of mixtures of
any of these chemicals in the required proportion. The calculations by PHAST involve

following steps for each Modeled failure cases:
¢ Run discharge calculations based on physical conditions and leak size.

o Model first stage of release (for each weather category).Determine vapor release rate
by flashing of liquid and pool evaporation rate.

e Dispersion modeling taking into account weather conditions.

¢ In case of flammable release, calculate size of effect zone for fire and explosion.

¢ The hazardous materials considered in this study are mostly flammable liquids.
Software Used

PHAST has been used for consequence analysis include discharge and dispersion
calculations.

Other Factors Considered for Risk Assessment
Metrological Condition

The consequences of released toxic or flammable material are largely dependent on the
prevailing weather conditions. For the assessment of major scenarios involving release of
toxic or flammable materials, the most important meteorological parameters which affect the
atmospheric dispersion of the escaping material include crucial variables such as wind
direction, wind speed, atmospheric stability and temperature. Rainfall does not have any
direct bearing on the results of the risk analysis; however, it can have beneficial effects by
absorption / washout of released materials. Actual behaviour of any release would largely

depend on prevailing weather condition at the time of release.
Atmospheric Parameters

The wind speed and wind direction data which have been used for the study is summarized

below:
Wind Speed : 1.5&5 m/s
Atmospheric Stability : Dand F

Weather Category

One of the most important characteristics of atmosphere is its stability. Stability of
atmosphere is its tendency to resist vertical motion or to suppress existing turbulence. This
tendency directly influences the ability of atmosphere to disperse pollutants emitted into it

from the facilities. In most dispersion scenarios, the relevant atmospheric layer is that

157
SECON PVT. LTD. GREEN CIRCLE; INC.



A
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT G territory Dadara & Nagar Haveli Geographical Area

nearest to the ground, varying in thickness from a few meters to a few thousand meters.
Turbulence induced by buoyancy forces in the atmosphere is closely related to the vertical

temperature gradient.

Temperature normally decreases with increasing height in the atmosphere. The rate at
which the temperature of air decreases with height is called Environmental Lapse Rate
(ELR). It will vary from time to time and from place to place. The atmosphere is said to be
stable, neutral or unstable according to ELR is less than, equal to or greater than Dry
Adiabatic Lapse Rate (DALR), which is a constant value of 0.98°C/100 meters.

Pasquill stability parameter, based on Pasquill — Gifford categorization, a meteorological

parameter, describes the stability of atmosphere, i.e., the degree of convective turbulence.

Pasquill has defined six stability classes ranging from "A' (extremely unstable) to "F'
(moderately stable). Wind speeds, intensity of solar radiation (daytime insulation) and
nighttime sky cover have been identified as prime factors defining these stability categories.

When the atmosphere is unstable and wind speeds are moderate or high or gusty, rapid
dispersion of pollutants will occur. Under these conditions, pollutant concentrations in air will

be moderate or low and the material will be dispersed rapidly.

When the atmosphere is stable and wind speed is low, dispersion of material will be limited
and pollutant concentration in air will be high. In general, worst dispersion conditions (i.e.
contributing to greater hazard distances) occur during low wind speed and very stable

weather conditions.
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Figure 7.5 Consequence analysis; Event Tree Analysis for release of flammable
liguid.

7.2.5 Hazards & Damage Criteria of Materials

A. Definitions

Hazards associated with Flammable chemicals

The release of flammable gas or liquid can lead to different types of fire or explosion
scenarios and will depend on the material released, mechanism of release, temperature and

pressure of the material and the point of ignition. Types of flammable effects are as follows.

Fire Ball:

The A fireball is a rapidly expanding, spherical mass of flame caused by the ignition of a
flammable gas or vapor cloud. It occurs when a large quantity of combustible material is
released and ignited in an open space, producing intense heat and radiation. Fireballs are
typically associated with BLEVE (Boiling Liquid Expanding Vapor Explosion) incidents or
fuel-rich explosions. Their impact is primarily thermal, causing severe burns, secondary fires,

and structural damage within a short duration (usually a few seconds).
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Flash fire:

It occurs when a vapor cloud of flammable material burns. The cloud is typically ignited on
the edge and burns towards the release point. The duration of flash fire is very short
(seconds), but it may continue as jet fire if the release continues. The overpressures
generated by the combustion are not considered significant in terms of damage potential to
persons, equipment or structures. The major hazard from flash fire is direct flame
impingement. Typically, the burn zone is defined as the area the vapor cloud covers out to
half of the LFL. This definition provides a conservative estimate, allowing for fluctuations in
modeling. Even where the concentration may be above the UFL, turbulent induced

combustion mixes the material with air and results in flash fire.
Jet Fire:

Jet flames are characterized as high-pressure release of gas from limited openings (e.g. due
to small leak in a vessel or broken drain valve). Boiling liquid expanding vapor explosion
(BLEVE) or fireball: A fireball is an intense spherical fire resulting from a sudden release of
pressurized liquid or gas that is immediately ignited. The best known cause of a fireball is a
boiling liquid expanding vapor explosion (BLEVE). Fireball duration is typically 5 — 20
seconds.

Vapor cloud explosion:

When a large quantity of flammable vapor or gas is released, mixes with air to produce
sufficient mass in the flammable range and is ignited, results a vapor cloud explosion (VCE).
Without sufficient air mixing, a diffusion-controlled fireball may result without significant
overpressures developing. The speed of flame propagation must accelerate as the vapor

cloud burns. Without this acceleration, only a flash fire will result.
7.2.6 Hazards Associated with Explosives chemicals
Damage Criteria

Damage due to thermal radiations and overpressure have been arrived at by taking in to
consideration the published literature on the subject. The consequences are then visualized
by the superimposing the damage effects zones on the proposed plan site and identifying
the elements within the project site as well as in the neighbouring environment, which might

be adversely affected, should one or more hazards materialize.
Thermal Damage

The effect of thermal radiation on people is mainly a function of intensity of radiation and
exposure time. The effect is expressed in terms of the probability of death and different

degrees of burn. The following tables give the effect of various levels of heat flux.
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FATAL RADIATION EXPOSURE LEVELS

Table 7.1 Fatal radiation Exposure level

FATALITY
RADIATION LEVEL
1% 50% 99%
kW/m?
EXPOSURE IN SECONDS
4.0 150 370 930
12.5 30 80 200
37.5 8 20 50

7.2.7 Overpressure Damage

Table 7.2 Overpressure Damage Criteria

OVER
MECHANICAL DAMAGE TO
PRESSURE DAMAGE TO PEOPLE
EQUIPMENTS
(mbar)
1% death from lung damage
>50% eardrum damage
300 Heavy damage to plant & structure ,
>50% serious wounds from
flying objects
>1% eardrum damage
100 Repairable damage >1% serious wounds from
flying objects
30 Major glass damage Slight injury from flying glass
10 10% glass damage *kk

7.2.8 Fire and Explosion Index (FEI):

Fire and Explosion Index (FEI) is useful in identification of areas in which the potential risk
reaches a certain level. It estimates the global risk associated with a process unit and
classifies the units according to their general level of risk. FEI covers aspects related to the
intrinsic hazard of materials, the quantities handled and operating conditions. This factor gives
index value for the area which could be affected by an accident, the damage to property within
the area and the working days lost due to accidents. The method for evaluation of FEI

involves following stages.

Selection of pertinent process unit which can have serious impact on plant safety
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Determination of Material Factor (MF): This factor for a given substance in the process unit
gives intrinsic potential to release energy in case of fire or an explosion. Material Factor can
be directly obtained from Dow’s Fire and Explosion Index Hazard classification Guide of
American Institute of Chemical Engineers, New York. The factor can also be evaluated from

NFPA indices of danger, health, flammability and reactivity.

Determination of Unit Hazard Factor: The Unit Hazard Factor is obtained by multiplication of
General Process Hazard (GPH) factor and Special Process Hazard (SPH) factor. GPH factor
is computed according to presence of exothermic reactions and loading and unloading
operations. The penalties due to each of these reactions / operations are summed up to
compute GPH factor. Similarly, SPH factor can be evaluated for the operations close to
flammable range or pressures different from atmospheric. Penalties of these operations for

both factors can be obtained from Dow’s EFI index form.

Fire and explosion index is then calculated as the product of Material Factor (MF) and Unit
Hazard Factor. Degree of hazards based on FEI is given in Table.

Table 7.3 Degree of Hazards Based on FEI

FEI Range Degree of Hazard
0-60 Light
61— 96 Moderate
97 — 127 Intermediate
128 — 158 Heavy
159 — Severe Severe

Preventive and protective control measures are recommended based on degree of hazard.
Therefore, FEI indicates the efforts to be taken to reduce risks for a particular unit. FEI

computed for various proposed Pipe Pipelines are given following Table.

Table 7.4 Fire and Explosion Index

Sr. Pipeline FEI Nature of Hazard
No.
1 Dapada to Khanvel
2 Khanvel to Kherdi 92.46 Moderate
3 Surangi to Kherdi
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7.2.9 Consequence Analysis

Y/

Y/
0'0

Introduction

The consequence analysis is carried out to determine the extent of spread (dispersion)
by accidental release which may lead to jet fire, pool fire, tank fire resulting into
generating heat radiation, overpressures, explosions etc.

In order to form an opinion on potentially serious hazardous situations and their
consequences, consequence analysis of potential failure scenarios is conducted. It is
qualitative analysis of hazards due to various failure scenarios. In consequence analysis,
each failure case is considered in isolation and damage effects predicted, without taking
into the account of the secondary events or failures it may cause, leading to a major
disastrous situation. The results of consequence analysis are useful in developing
disaster management plan and in developing a sense of awareness among operating
and maintenance personnel. It also gives the operating personnel and population living
in its vicinity, an understanding of the hazard they are posed to.

Selected Failure Cases
Earlier, it was the practice to select a particular item in a unit as failure scenario, e.g. line
rupture of pipeline. Such selection is normally subjective on following parameters:
» Properties of material namely Toxic or Flammable.
» The likely severity of consequence in the event of accidental release based on
inventory, operated pressure & operated temperature.
» The probability of failure of various equipments such as valves, flanges, pipe,

pressure vessels etc.

Size of Release: For accidental releases identified for consequence analysis is 50mm
leakage. The scenarios are considered to be confined to those equipment failures which
involve the leakage of flammable or toxic products, of which the frequency of occurrence
and the severity of the consequences have been taken into consideration and which may
have a low probability of early detection.

Taking this factor into consideration, a list of selected failure cases was prepared based
on process knowledge, inventory, engineering judgment, and experience, past incidents
associated with such facilities and considering the general mechanisms for loss of
containment. Cases have been identified for the consequence analysis.

Effect of Release
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¢ When hazardous material is released to atmosphere due to any reason, a vapor cloud is

formed. Direct cloud formation occurs when a gaseous or flashing liquid escapes to the

atmosphere.

>

Dispersion of hydrocarbon vapor with wind till it reaches its lower flammability limit
(LFL) or finds a source of ignition before reaching LFL, which will result in a flash fire
or explosion.

Spillage of liquid hydrocarbons will result in a pool of liquid, which will evaporate
taking heat from the surface, forming a flammable atmosphere above it. Ignition of
this pool will result in pool fire causing thermal radiation hazards.

A fireball or BLEVE (Boiling Liquid expanding Vapor Explosion) occurs when a vessel
containing a highly volatile liquid (e.g. LPG, Propylene etc.) fails and the released
large mass of vapor cloud gets ignited immediately. It has damage potential due to
high intensity of radiation and generation of the overpressure waves, causing large
scale damage to nearby equipment and structures.

Line Rupture failure of pipeline, spur line, flanges and valves etc. can result in
equipment fragments flying and hitting other equipment of the plant.

Release of toxic compounds results in the toxic vapour cloud traveling over long
distances, affecting a large area, before it gets sufficiently diluted to harmless
concentration in the atmosphere.

The material is in two phases inside the containment - liquid & vapor. Depending on
the location of the leak liquid or vapor will be released from the containment. If vapor
is released a vapor cloud will form by the mixing of the vapor and air. The size of the
vapor cloud will depend on the rate of release, wind speed; wind direction &
atmospheric stability will determine the dispersion and movement of the vapor cloud.
If liquid is released there will be some flashing as the boiling point of liquid is below
the ambient temperature. The vapor formed by immediate flashing will behave as
vapor release. The liquid will fall on the ground forming a pool. There will be
vaporization from the pool due to the heat gained from the atmosphere & ground.
There will be dispersion and movement of vapor cloud formed by evaporation of

liquid.

e The behaviour of material released by loss of containment depends on the following

factors:

>

vV V V V

Physical properties of the material

Conditions of material in containment (pressure and temperature)
Phase of material released (liquid or gas)

Inventory of material released

Weather parameters (temperature, humidity, wind speed, atmospheric stability)
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> Material with boiling point below ambient condition.

7.2.10 Hazards Associated with Toxic Materials

It is necessary to specify suitable concentration of the toxic substance under study to form

the end-point for consequence calculations. American Industrial Hygiene Association (AIHA)

has issued Emergency Response Planning Guidelines (ERPG) for many chemicals,

describes the various scenarios:

ERPG-1 is the maximum airborne concentration below which it is believed that nearly
all individuals could be exposed for up to 1 hour without experiencing other than mild
transient adverse health effects or perceiving a clearly defined, objectionable odour.
ERPG-2 is the maximum airborne concentration below which it is believed that nearly
all individuals could be exposed for up to 1 hour without experiencing or developing
irreversible or other serious health effects or symptoms, which could impair an
individual's ability to take protective action.

ERPG-3 is the maximum airborne concentration below which it is believed that nearly
all individuals could be exposed for up to 1 hour without experiencing or developing
life-threatening health effects.

Toxic limit values as TLV (Threshold Limit Value), STEL (Short Term Exposure Limit),

Immediately Dangerous to Life or Health (IDLH) concentrations are issued by US National

Institute for Occupational Safety and Health (NIOSH).

TLV: Threshold Limit Value — is the permitted level of exposure for a given period on
a weighted average basis (usually 8 hrs.for 5 days in a week).

STEL: A Short Term Exposure Limit (STEL) is defined by ACGIH as the concentration
to which workers can be exposed continuously for a short period of time without

suffering from:
e [Irritation
e Chronic or irreversible tissue damage

e Narcosis of sufficient degree to increase the likelihood of accidental injury, impair

self-rescue or materially reduce work efficiency.

The permitted Short Time Exposure Limit usually have maximum exposure for 15-minute.
IDLH:

concentration, formally specified by a regulatory value, and defined as the maximum

IDLH is an acronym for Immediately Dangerous to Life or Health. This refers to a

exposure concentration of a given chemical in the workplace from which one could escape
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within 30 minutes without any escape-impairing symptoms or any irreversible health effects.

This value is normally referred to in respirator selection.
7.2.11 Consequence Analysis

A. Introduction

The consequence analysis is carried out to determine the extent of spread (dispersion) by
accidental release which may lead to jet fire, tank fire resulting into generating heat radiation,
overpressures, explosions etc.

In order to form an opinion on potentially serious hazardous situations and their
consequences, consequence analysis of potential failure scenarios is conducted. It is
gualitative analysis of hazards due to various failure scenarios. In consequence analysis,
each failure case is considered in isolation and damage effects predicted, without taking into
the account of the secondary events or failures it may cause, leading to a major disastrous
situation. The results of consequence analysis are useful in developing disaster
management plan and in developing a sense of awareness among operating and
maintenance personnel. It also gives the operating personnel and population living in its
vicinity, an understanding of the hazard they are posed to.

B. Selected Failure Cases
Earlier, it was the practice to select a particular item in a unit as failure scenario, e.g. rupture
of reactor outlet pipe. Such selection is normally subjective on following parameters:
» Properties of material namely Toxic or Flammable.
» The likely severity of consequence in the event of accidental release based on
inventory, operated pressure & operated temperature.
» The probability of failure of various equipments such as valves, flanges, pipe,

pressure vessels etc. used in the plant.

Size of Release: For accidental releases identified for consequence analysis is 50mm
leakage. The scenarios are considered to be confined to those equipment failures which
involve the leakage of flammable or toxic products, of which the frequency of occurrence and
the severity of the consequences have been taken into consideration and which may have a
low probability of early detection.

Taking this factor into consideration, a list of selected failure cases was prepared based on
process knowledge, inventory, engineering judgment, and experience, past incidents
associated with such facilities and considering the general mechanisms for loss of

containment. Cases have been identified for the consequence analysis.

C. Effect of Release
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When hazardous material is released to atmosphere due to any reason, a vapor cloud is
formed. Direct cloud formation occurs when a gaseous or flashing liquid escapes to the
atmosphere.

1. Dispersion of hydrocarbon vapor with wind till it reaches its lower flammability limit (LFL)
or finds a source of ignition before reaching LFL, which will result in a flash fire or
explosion.

2. Catastrophic failure of tanks/ pressurized vessels, rotary equipment and valves etc. can
result in equipment fragments flying and hitting other equipment of the plant.

3. Release of toxic compounds results in the toxic vapour cloud traveling over long
distances, affecting a large area, before it gets sufficiently diluted to harmless
concentration in the atmosphere.

4. The material is in two phases inside the containment - liquid & vapor. Depending on the
location of the leak liquid or vapor will be released from the containment. If vapor is
released a vapor cloud will form by the mixing of the vapor and air. The size of the vapor
cloud will depend on the rate of release, wind speed; wind direction & atmospheric
stability will determine the dispersion and movement of the vapor cloud.

5. There will be dispersion and movement of vapor cloud formed by evaporation of liquid.

The behavior of material released by loss of containment depends on the following factors:

Physical properties of the material

Conditions of material in containment (pressure and temperature)

Phase of material released (liquid or gas)

Inventory of material released

Weather parameters (temperature, humidity, wind speed, atmospheric stability)

o g~ w NP

Material with boiling point below ambient condition.
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7.2.12 Consequence Analysis:

Table 7.5 Input Sheet

Sr.
No.

Loss of containment

Material
handled in
Pipeline

Flow Rate
(MMSCMD)

Operating
Pressure in
bars (G)

Operating
Temp in °C

Dia. of
P/L in
Inches

Length of the
P/L in KM

U/G or
AIG

Failure Case
(in mm.)

1 km from Start point Vasona
Char rasta (15.125 kms)

Natural Gas

0.25

26.0

15°C to 45°C

15.125

u/G

0.5 km from start point Dabur
Industry Connectivity- (Length
2.650Km)

Natural Gas

0.25

4.0

15°C to 45°C

4.92

2.650

u/G

1.11 kms from start point of
Kharpada to luhari (Line 4.515
kms )

Natural Gas

0.25

4.0

15°C to 45°C

4.92

4.515

U/G

2.04 kms from start point Sili
Fatak to Randhe Road
Umarkui (Connectivity-Length
8.525Km)

Natural Gas

0.25

4.0

15°C to 45°C

8.525

u/G

2 kms from start point IMP
Power Sayli & Siddhant Ispat
Connectivity Project-(Length

7.200Km)

Natural Gas

0.25

4.0

15°C to 45°C

7.200

U/G

1.11 kms from start point
Jackson Industry Athola
Connectivity Project-Length
2.480Km

Natural Gas

0.25

4.0

15°C to 45°C

4.92

2.480

U/G

5, 25, 50, FBR
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7.2.12.1 Vasona Char Rastha to Khanvel Petroleum Khanvel Connectivity

For Vasona Char Rastha to Khanvel Petroleum Khanvel Connectivity (HP RO) of Length 15.125Km & 8” Dia. Steel pipeline analysis for Jet fire,
Flash fire, Overpressure( Vapour Cloud Explosion) has been carried out at 1 km from Start point Vasona Char rasta as furnished below:

Jet Fire (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Scenario Weather Flame length [m] intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
kW/m2) [m] kW/m2) [m] kW/m2) [m]
5 mm Category 1.5/F 2.72 3.66424 NR NR
Category 1.5/D 2.735 3.66424 NR NR
Category 5/D 2.042 3.66332 NR NR
25 mm Category 1.5/F 4.847 15.0158 22.1059 18.1448
Category 1.5/D 4.831 15.0158 22.1059 18.1448
Category 5/D 3.544 15.1895 21.5558 17.9811
50 mm Category 1.5/F 4.847 27.5901 36.9251
Category 1.5/D 4.831 27.5901 36.9251
Category 5/D 3.544 28.6205 46.0915 37.2523
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Flash Fire (m) ‘

Distance downwind to LFL
Scenario Weather Distance downwind to LFL [m]
Fraction [m]
Category 1.5/F NR NR
5 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
25 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR 45.9405
50 mm Category 1.5/D NR 45.0272
Category 5/D NR 44.2815
Category 1.5/F 20.5247 27.0749
FBR Category 1.5/D 20.5018 26.9763
Category 5/D _ 32.6092
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Fire Ball (m) ‘

Fire Ball diameter

Scenario Weather
[m]
Category 1.5/F 76.3095
FBR Category 1.5/D 76.3095
Category 5/D 76.3095

Distance downwind to
intensity level 1 (4

kW/m2) [m]

Distance downwind to

intensity level 2 (12.5

Distance downwind to

intensity level 3 (37.5

kW/m2) [m] kW/m2) [m]
175.814 100.562
175.814 100.562
175.814 100.562
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Overpre =
Scenario Weather Overpressure level [bar] Maximum distance [m] Diameter [m]
0.02068 33.7781 47.5562
5 mm Category 1.5/F 8:;%2 114‘??426154 2:53532
0.02068 32.9481 45.8962
Category 1.5/F 8;822 1143;%364041 22;%2
25 mm 0.02068 31.639 43.2781
Category 1.5/D 8;8;2 igigg; 2;%%22
0.02068 91.543 103.086
Category 1.5/F 8;822 Zggig; igggig
0.02068 89.2239 98.4477
50 mm Category 1.5/D 8;822 23?% 114?.3143549
0.02068 86.5564 93.1128
Category 5/D 01379 P 125665
0.02068 407.267 718533
Category 1.5/F 8;3;2 9756_2463739 52222
0.02068 Igégg
Full Bore Rupture Category 1.5/D 0.1379 113261
0.2068
408.04 776.08
o170 s e
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Figure 7.7 FBR & 5D weather condition

174
SECON PVT. LTD. GREEN CIRCLE; INC.



A
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area

GUIARAT GAS

% Thermal Damage Distance by Jet Fire (m)
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Figure 7.8 50 mm leak & 1.5D weather condition
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Figure 7.12 FBR & 5D weather condition
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7.2.12.2 Dabur Industri Connectivity

For Dabur Industry Connectivity of Length 2.650Km & 125mm Dia. PE pipeline « 0.5 km from start point Dabur Industry Connectivity considered

for for Jet fire, Flash fire, Overpressure( Vapour Cloud Explosion) analysis as furnished below:

Jet Fire (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Scenario Weather Flame length [m] intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
kW/m2) [m] kW/m2) [m] kW/m2) [m]
5mm Category 1.5/F 1.74225 NR NR NR
Category 1.5/D 1.74225 NR NR NR
Category 5/D 1.74205 NR NR NR
25 mm Category 1.5/F 7.18974 8.82282 6.93629 NR
Category 1.5/D 7.18974 8.82282 6.93629 NR
Category 5/D 7.18123 8.49389 6.65697 NR
50 mm Category 1.5/F 13.2256 15.5099 12.5541
Category 1.5/D 13.2256 15.5099 12.5541
Category 5/D 13.4918 18.5972 15.4948 12.7263

SECON PVT. LTD.

GREEN CIRCLE; INC.
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Flash Fire (m) ‘

Distance downwind to LFL
Scenario Weather Distance downwind to LFL [m]
Fraction [m]
Category 1.5/F NR NR
5 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
25 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
50 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F 11.5046 15.0729
FBR Category 1.5/D 11.5181 15.139
Category 5/D 12.1368 _

SECON PVT. LTD.

GREEN CIRCLE; INC.
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Fire Ball (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Fire Ball diameter
Scenario Weather intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
ik kW/m2) [m] kW/m2) [m] kW/m2) [m]

Category 1.5/F 76.3095 43.0344 74.2024

FBR Category 1.5/D 76.3095 43.0344 74.2024

Category 5/D 76.3095 43.0344 74.2024

SECON PVT. LTD.

GREEN CIRCLE; INC.
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Overpressure (m)

Scenario Weather Overpressure level [bar] Maximum distance [m] Diameter [m]
0.02068 31.1472 42.2943
Category 1.5/F 0.1379 14.1101 8.22019
0.2068 13.0816 6.16318
0.02068 30.4266 40.8532
50 mm Category 1.5/D 0.1379 13.97 7.9401
0.2068 12.9766 5.95318
0.02068 29.1195 38.239
Category 5/D 0.1379 13.716 7.43201
0.2068 12.7861 5.57224
0.02068 198.766 377.532
Category 1.5/F 0.1379 46.688 73.376
0.2068 37.5072 55.0145
0.02068 380.514
Full Bore Rupture Category 1.5/D 0.1379 73.9554
0.2068 55.4489
0.02068 199.492 378.984
Category 5/D 0.1379 46.829 73.658
0.2068 37.613 55.226

SECON PVT. LTD.
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7.2.12.3 Kharadpada to Luhari Industrial Area( Jhaveri Flexo India Ltd.) Cononectivity

For Kharadpada to Luhari Industrial Area (Jhaveri Flexo India Ltd.) Connectivity of Length 4.515km & 125mm Dia. PE pipeline 1.11 kms from
start point of Kharpada to luhari considered for Jet Fire, Flash Fir, Fire Boll and Overpressure analysis as furnished below:

Jet Fire (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Scenario Weather Flame length [m] intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
kW/m2) [m] kW/m2) [m] kW/m2) [m]
5mm Category 1.5/F 3.78534 NR NR NR
Category 1.5/D 3.78534 NR NR NR
Category 5/D 3.78434 NR NR NR
25 mm Category 1.5/F 15.5118 23.0181 18.8643 15.5201
Category 1.5/D 15.5118 23.0181 18.8643 15.5201
Category 5/D 15.7168 22.4676 18.7189 15.639
50 mm Category 1.5/F 28.489 38.3039 31.194
Category 1.5/D 28.489 38.3039 31.194
Category 5/D 29.5816 47.9286 38.6656 32.3687

SECON PVT. LTD.
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Flash Fire (m) ‘

Distance downwind to LFL
Scenario Weather Distance downwind to LFL [m]
Fraction [m]
Category 1.5/F NR NR
5 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
25 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR 48.3829
50 mm Category 1.5/D NR 47.3958
Category 5/D NR 47.0177
Category 1.5/F 21.0461 27.7723
FBR Category 1.5/D 21.0199 27.663
Category 5/D _ 33.444
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Fire Ball (m) ‘

Fire Ball diameter

Scenario Weather
[m]
Category 1.5/F 78.2267
FBR Category 1.5/D 78.2267
Category 5/D 78.2267

Distance downwind to
intensity level 1 (4

kW/m2) [m]

Distance downwind to

intensity level 2 (12.5

Distance downwind to

intensity level 3 (37.5

kW/m2) [m] kW/m2) [m]
179.906 102.91
179.906 102.91
179.906 102.91
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Overpressure (m) |

Scenario Weather Overpressure level [bar] Maximum distance [m] Diameter [m]
0.02068 44.6676 49.3351
Category 1.5/F 0.1379 24.7943 9.58862
0.2068 23.5946 7.18918
25 mm 0.02068 43.8115 47.6231
Category 1.5/D 0.1379 24.6279 9.25587
0.2068 23.4698 6.9397
0.02068 32.4166 44.8333
Category 1.5/F 0.1379 14.3568 8.71365
0.2068 13.2666 6.53316
0.02068 103.946 107.892
50 mm Category 1.5/D 0.1379 60.4847 20.9695
0.2068 57.8611 15.7221
0.02068 91.3957 102.791
Category 5/D 0.1379 49.9891 19.9782
0.2068 47.4894 14.9789
0.02068 98.6706 97.3412
Category 1.5/F 0.1379 59.4595 18.9189
0.2068 57.0923 14.1847
0.02068 411.57 783.139
Full Bore Rupture Category 1.5/D 0.1379 96.1042 152.208
0.2068 77.06 114.12
0.02068 786.124
Category 5/D 0.1379 152.789
0.2068 114.555
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Figure 7.22 FBR & 5D weather condition
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Figure 7.24 50 mm leak & 1.5D weather condition
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Figure 7.25 50 mm leak & 1.5D weather condition
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Figure 7.26 FBR & 1.5D weather condition
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7.2.12.4 Sili Fatak to Randhe Road Umarkui Connectivity

For Sili Fatak to Randhe Road Umarkui Connectivity of Length 8.525Km & 6” Steel/125mm Dia. PE 2.04 kms from start point Sili Fatak to Randhe
Road Umarkui considered for Jet Fire, Flash Fire, Fire Ball and Overpressure analaysis as furnished below:

Jet Fire (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Scenario Weather Flame length [m] intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
kW/m2) [m] kW/m2) [m] kW/m2) [m]
5mm Category 1.5/F 1.74225 NR NR NR
Category 1.5/D 1.74225 NR NR NR
Category 5/D 1.74205 NR NR NR
25 mm Category 1.5/F 7.18974 8.82282 6.93629 NR
Category 1.5/D 7.18974 8.82282 6.93629 NR
Category 5/D 7.18123 8.49389 6.65697 NR
50 mm Category 1.5/F 13.2256 15.5099 12.5541
Category 1.5/D 13.2256 15.5099 12.5541
Category 5/D 13.4918 18.5972 15.4948 12.7263
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Flash Fire (m) ‘

Distance downwind to LFL
Scenario Weather Distance downwind to LFL [m]
Fraction [m]
Category 1.5/F NR NR
5 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
25 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
50 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F 11.5046 15.0729
FBR Category 1.5/D 11.5181 15.139
Category 5/D _ 19.1739
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Fire Ball (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Fire Ball diameter
Scenario Weather intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
) kW/m2) [m] kW/m2) [m] kW/m2) [m]

Category 1.5/F 78.2267 43.0344 74.2024

FBR Category 1.5/D 78.2267 43.0344 74.2024

Category 5/D 78.2267 43.0344 74.2024
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Overpressure (m)

Scenario Weather Overpressure level [bar] Maximum distance [m] Diameter [m]
0.02068 31.1472 42.2943
Category 1.5/F 0.1379 14.1101 8.22019
0.2068 13.0816 6.16318
0.02068 30.4266 40.8532
50 mm Category 1.5/D 0.1379 13.97 7.9401
0.2068 12.9766 5.95318
0.02068 29.1195 38.239
Category 5/D 0.1379 13.716 7.43201
0.2068 12.7861 5.57224
0.02068 198.766 377.532
Category 1.5/F 0.1379 46.688 73.376
0.2068 37.5072 55.0145
0.02068 380.514
Full Bore Rupture Category 1.5/D 0.1379 73.9554
0.2068 55.4489
0.02068 199.492 378.984
Category 5/D 0.1379 46.829 73.658
0.2068 37.613 55.226
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Radiation Elipse for Fireball
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Explosion Worst Case Radii
Catastrophic rupture
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7.2.12.5 IMP Power Sayli & Siddhant Ispat Connectivity

For IMP Power Sayli & Siddhant Ispat Connectivity Project of Length 7.200Km & 6” Steel/125mm Dia. PE 2 kms from start point IMP Power Sayli
& Siddhant Ispat Connectivity Project considered for Jet fire, Flash Fir, Fire Ball and Overpressure analysis as furnished below:

Jet Fire (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Scenario Weather Flame length [m] intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
kW/m2) [m] kW/m2) [m] kW/m2) [m]
5mm Category 1.5/F 1.74225 NR NR NR
Category 1.5/D 1.74225 NR NR NR
Category 5/D 1.74205 NR NR NR
25 mm Category 1.5/F 7.18974 8.82282 6.93629 NR
Category 1.5/D 7.18974 8.82282 6.93629 NR
Category 5/D 7.18123 8.49389 6.65697 NR
50 mm Category 1.5/F 13.2256 15.5099 12.5541
Category 1.5/D 13.2256 15.5099 12.5541
Category 5/D 13.4918 18.5972 15.4948 12.7263
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Flash Fire (m) ‘

Distance downwind to LFL
Scenario Weather Distance downwind to LFL [m]
Fraction [m]
Category 1.5/F NR NR
5 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
25 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
50 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F 11.5046 15.0729
FBR Category 1.5/D 11.5181 15.139
Category 5/D _ 19.1739
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Fire Ball (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Fire Ball diameter
Scenario Weather intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
) kW/m2) [m] kW/m2) [m] kW/m2) [m]

Category 1.5/F 78.2267 43.0344 74.2024

FBR Category 1.5/D 78.2267 43.0344 74.2024

Category 5/D 78.2267 43.0344 74.2024
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Overpressure (m)

Scenario Weather Overpressure level [bar] Maximum distance [m] Diameter [m]
0.02068 31.1472 42.2943
Category 1.5/F 0.1379 14.1101 8.22019
0.2068 13.0816 6.16318
0.02068 30.4266 40.8532
50 mm Category 1.5/D 0.1379 13.97 7.9401
0.2068 12.9766 5.95318
0.02068 29.1195 38.239
Category 5/D 0.1379 13.716 7.43201
0.2068 12.7861 5.57224
0.02068 198.766 377.532
Category 1.5/F 0.1379 46.688 73.376
0.2068 37.5072 55.0145
0.02068 380.514
Full Bore Rupture Category 1.5/D 0.1379 73.9554
0.2068 55.4489
0.02068 199.492 378.984
Category 5/D 0.1379 46.829 73.658
0.2068 37.613 55.226
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7.2.12.6 Jackson Industry Athola Connectivity

For Jackson Industry Athola Connectivity Project of Length 2.480Km & 125mm Dia. PE pipeline 1.11 kms from start point Jackson Industry Athola
Connectivity Project considered for Jet Fire, Flash Fire, Fire Ball and Overpressure analysis as furnished below:

Jet Fire (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Scenario Weather Flame length [m] intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
kW/m2) [m] kW/m2) [m] kW/m2) [m]
5mm Category 1.5/F 1.74225 NR NR NR
Category 1.5/D 1.74225 NR NR NR
Category 5/D 1.74205 NR NR NR
25 mm Category 1.5/F 7.18974 8.82282 6.93629 NR
Category 1.5/D 7.18974 8.82282 6.93629 NR
Category 5/D 7.18123 8.49389 6.65697 NR
50 mm Category 1.5/F 13.2256 15.5099 12.5541
Category 1.5/D 13.2256 15.5099 12.5541
Category 5/D 13.4918 18.5972 15.4948 12.7263
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Flash Fire (m) ‘

Distance downwind to LFL
Scenario Weather Distance downwind to LFL [m]
Fraction [m]
Category 1.5/F NR NR
5 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR NR
25 mm Category 1.5/D NR NR
Category 5/D NR NR
Category 1.5/F NR 48.3829
50 mm Category 1.5/D NR 47.3958
Category 5/D NR 47.0177
Category 1.5/F 21.0461 27.7723
FBR Category 1.5/D 21.0199 27.663
Category 5/D _ 33.444
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Fire Ball (m) ‘
Distance downwind to | Distance downwind to | Distance downwind to
Fire Ball diameter
Scenario Weather intensity level 1 (4 intensity level 2 (12.5 intensity level 3 (37.5
] kW/m2) [m] kW/m2) [m] kW/m2) [m]

Category 1.5/F 78.2267 43.0344 74.2024

FBR Category 1.5/D 78.2267 43.0344 74.2024

Category 5/D 78.2267 43.0344 74.2024
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Overpressure (m)

Scenario Weather Overpressure level [bar] Maximum distance [m] Diameter [m]
0.02068 31.1472 42.2943
Category 1.5/F 0.1379 14.1101 8.22019
0.2068 13.0816 6.16318
0.02068 30.4266 40.8532
50 mm Category 1.5/D 0.1379 13.97 7.9401
0.2068 12.9766 5.95318
0.02068 29.1195 38.239
Category 5/D 0.1379 13.716 7.43201
0.2068 12.7861 5.57224
0.02068 198.766 377.532
Category 1.5/F 0.1379 46.688 73.376
0.2068 37.5072 55.0145
0.02068 380.514
Catastrophic rupture Category 1.5/D 0.1379 73.9554
0.2068 55.4489
0.02068 199.492 378.984
Category 5/D 0.1379 46.829 73.658
0.2068 37.613 55.226

SECON PVT. LTD.

GREEN CIRCLE; INC.

232




o)
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area
GUIARAT GAS

% Flash Fire Envelope (m)

o) E'w'nb:-—
D R
BadC 36 1 T N ) Bty ATMD T Oy NI LD SN 13 D
Towws wnymen © g
eal BT el
Pragas Masi iy
Sorere Lemewte s
Meide Ul el b
Verrane e Cagew e e A
Y
§ AV Caugey GO 20005 gy
& 2V Sy 50 120000 s
& AV sesany 133 00 e
b AV Crowry | 4523000 o
& A Congory Vi s sem
§ NV oy 1A 00500 g
k ~ laeee
1 g
[Z1 wteemy wwwmeny
74 65 momim
[59060 10 o s bt by s Gty Pt g 3 A o . 9

3
)
3
L

‘-b.lds-j U '

Figure 7.46 FBR & 5D weather condition

233
SECON PVT. LTD. GREEN CIRCLE; INC.



@
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area

GUIARAT GAS

Flazh Fire Ervelops=
Catwvirophr ngrioe
i — T T
= | = — Lomgers |k 0600 g
| | — Ctngors 10D AR porn|
1 = Caimgery ST 050600 s
15 < "._.'__——l--—__d‘_"" K — ———
B
E
=
i
B "1 1 I | A S R 0 A A
:
[
1 | I 6 N N I I S I O I O N S O N D N G RO N . N N N I O I N NN O O NS N S N O N N N N N N O S
=15 e e
1 ! __.-l"-.. |
| tHENN AN, { |
-5 =13 - =] =13 35 -] [+ ] - = ] il ]

Figure 7.47 FBR & 5D weather condition

SECON PVT. LTD.

GREEN CIRCLE; INC.

EE ]

43

234



o)
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area
GUIARAT GAS

< Thermal Damage Distance by Jet Fire (m)

“

b

A
Y
-

e e
— oy W

Corerw ot B8 1 11 i SOr 0000 Wiet My ARGE Carare ey e oLy D airie iy €

P b € g
T
Foges Mo 14
T 30
Cveme Uidws fveme
veacery Goww Gt pees
[ o[
T AN Ay w0 11N IS e 00
4 /\-’-'—-.w»*h 10 i
& AV Comary 50 04 vk £ % devel
& AV Sy 30 Gy e
W AV oy 8 4 5wt Tn
4 Y Sy S0 v
& A Cempey 100 30 S 0NN BTN i
& A Compey e8I RO
Y N"""“""" 12 E g T Do
CRFI
VD AT D

b A camgy 10 e

W AN Comaey L8 240l 20w Doem
@ N\.N' 4% Sl

G A Sy 108 4N STV T
K N"’"" (LT
. Locmen

v

VS ey s
'_‘,.'-’.‘-"'—v-w

o] G 1 1m0 haciase Iiuam, AMOu Lan ety Fgc Lo ) 4ites Ukem Su o

-

___ E =L .'.'

{ﬁ‘!'_ i 3
srsalandjPat

Figure 7.48 50 mm leak & 1.5D weather condition

SECON PVT. LTD.

235
GREEN CIRCLE; INC.



#
6 EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area

GUIARAT GAS

Radiatian Ellipes for Jet Fire

0

T T I
= Cxaguiy | 3F ik | Lowek i g ol | e o siamasa £73 dgl
— Comgure 12D 2o o | Come i | W3 red e cieony 290 el

Ciamdgery 2T & bl [Core -l | PiVird & satian ZTE degl

83 Dby | S0F S 10k
ks Caagere 1 500 Apren e
ve Dmdgany 20 Qs thagd

wapmanpiEpEEy rlll'l-j.-;

. : # T1 L P-l

LT P T PR T |
o~

FHammsnan LLE LR ] T ll-h“‘::

Pt eog cosyrwongd e

Figure 7.49 50 mm leak & 1.5D weather condition

SECON PVT. LTD.

GREEN CIRCLE; INC.

236



o)
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area
GUIARAT GAS

% Fireball Distance (m)
| = DS
e bems M
Pt N8 1wy Sew ncaee Prhary Mese Levmetyny Pooe sad rogs 1 Wi | e D

Crert e 4 g

R Rl

e kTS

T ame ek ete. mme

veser ome Avere

VTR R W e et e

& [ e

& AV ey 1T 31 5 G (IS S
. N."...-,. AT L8 AORS hes Ty
N N e 0
b AV Steion 1 S0 5 Sl €% Do
b AV Deeian 1 L8 126 VWD G 8 2e
& N S 1 284 s e T
g”:.-,-.-urnr.-a Tt Zamt |
s A oo | M0 110 EMd 29wt D

e e [ e

. Comagany 1 M0 & il o w0 Jooy
& & D

% 3w

o '»__ Pl ow gy oho bmane

N R R ]

)

[0 1 10 0 B o casta Samn 5wt oy Snge Langns ¢ im  Pwe O 2

Dhhas v | S

Figure 7.50 FBR & 1.5D weather condition

237
SECON PVT. LTD. GREEN CIRCLE; INC.



#
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area

GUIARAT GAS

Nipteres: Crrmsywd |rd

Radiation EMpse for Feeball

Latagires hic ruphive

wyt+—++ -+ 1+ 717+ PP P12 | Y T | {FRER S N ) IEN IR 1N ISR M S I IS [ ) P IS ] :I:E“QF‘;':J“‘J"““‘-'
L=l o
| s A nn Exmgary | \/h T chipe
5 D O I e P R . G O il B I 5 * ooy S0 Aume chapt
- !'.r""! \
A !
f./ A
il I (5D I D I S S 5 A N A B e B e N B e B B
3
- I (A O O ] O ] 5 O O il 1 (e ] I I I i W S UGEN WSS SUN S0 VO T T ST VUSSR O T SSRGS A
8 A |
L L 1
L
1 | l|l
o H_\; . HF,
= 1\_ ' /
H?H-\"_‘-—.__ R -Ff"/‘
gt 1 1 1 @ 1 - 11 1 2 1 1 .................................
i , i:i:- -TH =14 i (1= IH- o i |!I|:- k] ol I:d- ; [ES
AL |
Figure 7.51 FBR & 1.5D weather condition
238

SECON PVT. LTD.

GREEN CIRCLE; INC.



o)
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area
GUIARAT GAS

7

% Maximum Distance at Overpressure Level (m)

B cceca e cusn san
Al N I

L A e e L Rt bRl
]
e KU
Progees i 14
Sovws L e v e
e oy 1900 8 T e
Tow ey V5 L) »
T 1 atapey SO EO0MO MY
AR BN et
AR oW T s 20
= b B

& AV Comgery B2 300 e

& AV Camgery 182 1IN e

b AV Compry Y54 N 0er

b A Semury) 55 100

b Y ey S0 e

& A Gy 5% 20t ow

& N Comgry 1 5 05900 2

Q/J-.-.-.'n-‘ﬂl.

§/J:»,—.'wc:n—n

e

PR
D
¥ I einnn

1 3195 1 11 o Spmhome imwery & s Do onvty S Longs T @8 m | e D 7Y

oo vt Sngy |

Figure 7.52 FBR & 1.5D weather condition

239
SECON PVT. LTD.

GREEN CIRCLE; INC.



#
‘ EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli Geographical Area

GUIARAT GAS

= g AT SR e
= Crwgrty |50 S b
— Caimm ey ¥T G RER b

5

DB i o |

Db cdorres md L]

Figure 7.53 FBR & 1.5D weather condition

SECON PVT. LTD.

GREEN CIRCLE; INC.

240



@
@ EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT GAS territory Dadara & Nagar Haveli Geographical Area

7.3 Conclusion
In above QRA study we found that Full Bore Rupture (FBR) is worst case scenario. In case of
Line rupture the damage distance and affected area around 241 m from the object during
worst case.
Follow disaster management plan/procedure in case of any release and fire of NG. Provide
specific active and passive fire fighting system.

7.4 Estimation of Effect of Damage / Impact Identification

¢ Consequence analysis of hazardous chemicals stored in large quantities within premises
shows that area prone to fire and explosion is mainly storage tanks of chemicals. The
maximum intensity of heat radiation will be due to worst case scenarios.

e Above figures shows the map of threat zone corresponding to different chemicals as well as
NG pipeline and its incident outcome cases. The reason for high individual risk at this
location is due to considering BLEVE scenario as worst case scenario resulting from the
catastrophic failure of barrel. A broadly acceptable level of individual risk as per the ALARP
(As low as reasonably practicable) concept of HSE, UK is 10/year.

7.5 Proposed Control Measures

Gas leakage:

Although gas leaks are not frequent, detection of gas leaks is simple. Here's how you can detect
one

Smell

In its natural state, gas is odorless. To help customers detect leaks, company adds special
odorant to the gas so that even small leaks can be detected quickly.

Sound

An unusual noise from your appliance, or a hissing sound from piping or connections may also
indicate a gas leak.

Sight

A gas leak may also be detected by unusual flame behavior at an appliance burner. Although
rare, a fire in or near a gas appliance or pipe is also signs of a leak. In some cases, vapour is
also visible at times of leakage.

Usage

A sudden increase in your gas consumption as shown on your gas statement may be a possible

cause of a leak in your gas lines (past your meter set)
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Steps to follow in case of gas leak

The steps which required to be followed in case of gas leakage are given below with sign of
picute and instruction to follow:

Sign/Picture Instruction to follow
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To prevent fatalities, injuries and to reduce damage to buildings and contents follow Workplace

Emergency Planning & Preparedness procedure:

Prevailing OISD standards, petroleum rules and all other national & international
standards/ codes and practices should be considered during design/ procurement and
installation of pipeline.

Only trained operator should be deployed for operation of the pipeline system.

The pipeline should be coated and then provided with insulation in the upper layer.
Monitor the pipeline 24 hours a day, 365 days a year from control centre and through
regular aircraft and/or ground patrols that keep tabs on activity near pipeline. The
gathering pipelines must be monitored during operation as some do not operate around
the clock.

PLC based leak detection systems for pipelines have to be provided.

Design and construction of the pipe supports should be rigid to avoid failure of the pipe
supports due to earthquake or other natural calamities.

7.6 Risk Reduction measures

Engineering design control measures

Pipeline and associated facilities shall be constructed in accordance with ASME
B31.8, PNGRB guidelines and other applicable standards.

The pipeline shall be laid underground with minimum 1.2 meter cover.

Additional cover, wherever required, shall be provided in accordance with OISD
226/ PNGRB guidelines.

All welds shall be 100% radiographed. After the installation is completed, the entire
pipeline shall be hydrostatically tested.

Instrumentation & control system

Microprocessor based electronic Instrumentation & control system will be provided
for safe reliable and efficient control of natural gas transportation
in pipeline and to monitor and control of natural gas parameters viz, pressure,
temperature, flow, % of LEL, AV Valve’s status, gas analysis, etc.
The system will also be used for assessment of situations for local control as well

as remote operation from the control room.
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VI.

SCADA System will be implemented to ensure effective and reliable control,
management & supervision of the pipeline from centralized location using remote

terminal units located along the pipeline at suitable locations.

Corrosion protection

For external corrosion protection, 03 (three) layers of polyethylene coating will be
provided with the minimum thickness of coating of 1.0 mm. This includes 180-
micron thickness of epoxy, adhesive thickness of 200 micron.

An impressed current type Permanent Cathodic Protection System shall be
provided. During construction the pipeline shall also be protected by Temporary

cathodic protection, till PCP commissioning.

Inspection & maintenance

The pipeline will be inspected and maintained regularly by reliable trained and
gualified staff also for maintenance.

Continual recording of data relevant for pipeline safety and its evaluation.
Examination at regular intervals of all equipment serving safe operation.

Monitoring of the effectiveness of cathodic corrosion protection will be done
Regular inspection of pipelines to detect any non-acceptable & temporarily

acceptable defects (corrosion, minimum wall thickness, cracks, etc.)

Fire and explosion protection

Fire and gas detection system for field area are will be provided, which will
primarily include fire detectors, monitor/ controllers, and annunciators in fire panel.
Fire-fighting facilities such as static firefighting equipment, DCP type fire
extinguisher at Dispatch Terminal, Sectionalizing Valve Stations, Intermediate
Pigging station and Receiving Terminal shall be installed. CO2 flooding type
extinguisher shall be installed as per requirement.

Additionally, along the route manned/unmanned Firefighting posts will be created
having portable fire-fighting facilities around habitations for ready access to fire-

fighting facilities in case of emergency.

Communication & warning systems
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VII.

Dedicated Telecommunication System is proposed to connect various attended
and unattended stations along the pipelines.

The system will also provide for voice communication from unmanned stations to
the attended stations & also remote monitoring of the cathodic protection.

Early warning and alarm systems will be installed at intermediate locations.

Emergency management & Disaster Management Plant (DMP)

Suitable Internal and external emergency plans will be developed with copies
made available at the control rooms and dedicated emergency management team
will be created and trained for taking actions during emergencies.

DMP shall be designed as per PNGRB rule.

7.7 Mitigation Measures

General

Measures and Recommendations are asfollows:

Fire fighting system should be designed as per codes and standards applicable like
OISD 117, OISD 141,0ISD 226 Industrial design best practices, PNGRB guideline and

others regulatory guidelines etc

Surrounding population (includes all strata of society) should be made aware of the
safety precautions to be taken in the event of any mishap in the surrounding area of

Pipelines. This can effectively be done by conducting the safety training programs.

Buildings possibly subjected to external blast waves should be made of reinforced

concrete. The windows should be made of blast resistant glass with strong frame.
Critical switches and alarm should be always kept in line.

Periodical mock drills should be conducted so as to check the alertness and efficiency of
the Disaster Management plan (DMP) and Emergency Rescue Plan (ERP) and records

should be maintained.

Signboard including important phone numbers, no smoking signs, No mobile phones
and type of siren to be operated during emergency should be installed at various

locations for creating safety awareness at field.
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7.8 General Recommendation

o Ensure implementation of inspection and maintenance programme to maintain integrity
of the facility including shutdown system, instrumentation, equipment, pipeline, etc.

e Control of work procedure to be implemented in process areas to minimise the potential
for human error and prevent incidents.

e Ensure ESD valve shall be designed for fire safe and fail safe type.

e Disaster management plan should be prepared / updated based on the identified
scenarios and corresponding damage distances identified in this report.

o Ensure for early detection of gas and prevention of fire, fire & gas detectors system are
installed at strategic locations

e To prevent fatalities, injuries and to reduce damage to buildings and contents follow
Workplace Emergency Planning & Preparedness procedure:

e Prevailing OISD standards, petroleum rules and all other national & international standards/
codes and practices should be considered during design/ procurement and installation of
pipeline.

e Only trained operator should be deployed for operation of the pipeline system.

e The pipeline should be coated and then provided with insulation in the upper layer.

e Monitor the pipeline 24 hours a day, 365 days a year from control centre and through
regular aircraft and/or ground patrols that keep tabs on activity near pipeline. The gathering
pipelines must be monitored during operation as some do not operate around the clock.

o PLC/SCADA based leak detection systems for pipeline have to be provided.

e Design and construction of the pipe supports should be rigid to avoid failure of the pipe

supports due to earthquake or other natural calamities.

7.9 Natural Gas safety Guideline

The company maintains highest safety standards to ensure any accidents are avoided and problems find
remedies on time.
Safety Guidelines for PNG

e Do not tamper with any component of the gas connection
e In case the gas flow in your house or area is stopped, inform the Company immediately

e Always close the main control valve if you are not going to be home for a day or more
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¢ When you turn on your gas again after a long duration, make sure all the doors and windows of
your house are opened

¢ Always use standard ISI mark stoves and burners

e Don't ever cover the rubber tubes and regularly clean them with a wet cloth

¢ Always ensure that the hot utensils or liquids are not in direct contact with your rubber tube
e When you are cooking, make sure that you do not leave the burner or stove unattended

o If you can smell gas or doubt a leakage, do not ignite a match or lighter

e Once you complete your cooking, make sure you close the burner knob and gas tap

e Gas leakage / gas escape can be easily detected due to its peculiar smell or odour

o If the gas supply stops suddenly, close the knob and open all doors and windows. Only once
there is no smell of gas should you turn on the stove again

e Itis safe to wear cotton apron or cotton clothes during cooking

¢ Never use a sari to lift any utensils from the stove

e ltis always safer to ignite a match first, and then to switch on the gas supply
o Keep children away from the gas stove and gas connection

e Periodically keep checking the rubber tube for any cuts, damage

o Never store combustible or explosive/ flammable items in the kitchen

e When you are cleaning the burner

v' Close the main valve and gas tap

v Allow the stove to cool down and then clean the burners with a cloth. Clean the burners
with warm water and use soap or other cleaning agents if the burner is oily

v' Allow the burner to dry up. Clean the burner head in the similar way. Clean the burner
head with a hard brush

Do's & Don'ts

Do’s

e Before you turn on your gas stove every morning, make it a habit to open all doors and
windows. Since gas is lighter than air, it would disperse immediately in case of any

leakage. This will help avoid any incidents of fire or explosions

¢ In case you smell any leakage, close the main control valve and inform the Gas Company
immediately
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o |If the leakage is observed in the PE (Poly-ethylene) line, inform the company immediately

and do not allow any vehicles near the leakage point

o Inform the company for any digging/ construction work on a gas line by you or any other

agency near or around your house
e Always close your gas tap before you go to bed at night

e For any changes in your gas pipeline, always ensure an authorized person makes the
changes

e Always ensure your rubber tube is correctly fit

¢ Never use non-standard unauthorized tubes; always insist on rubber tube supplied/
approved by the gas company

Don’ts

e Do not allow any naked flame, spark or smoking near the leakage point

e In case you smell a gas leakage, do not operate any electrical switches and appliances
around there

o Do not ignite a match, a bidi, cigarette or candle lamps etc if you smell a leakage

e STOP cooking immediately if you smell a gas leakage

o Do not carry-out/or allow any digging and construction on gas line. If required consult the
gas company

o Never carry out any alteration by yourself and never tamper with any parts of the gas

connection

Safety Guidelines for Geyser Usage

e Gas geyser is not to be installed in bathroom as being confined space may lead to

accumulation of fumes and suffocation or asphyxiation.

o Gas Geysers should be installed at well ventilated areas like kitchen, utility rooms, halls,

terrace and passageways.
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1. CPR 18E, Guideline for quantitative risk assessment, Purple book

Methods of the determination of possible damage, “Green Book”, CPR 16E, TNO 1992;
HSE’s Hydrocarbon Release Database, 2006/2007, www.hse.gov.uk

PHAST Risk Version 8.4 Technical Notes

Guidelines for Chemical Process Quantitative Risk Analysis, 2nd Edition.
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OGP Risk Assessment Data Directory, Process Release Frequencies, Report no. 434-1
March 2010
8. Quantitative Risk Assessment-M.J Borysiewiez, M.A. Borysiewiez, L.Garanty, A.
Kozubal
9. Guide to Manufacture, Storage and Import of Hazardous Chemicals Rules (MSIHC),
1989 issued by the ministry of environment and forests, (MoEF) Govt.of India as amended
up to date.
10. Guideline for QRA from the- “PURPLE BOOK”
11. World Bank Technical papers relating to “Techniques for assessing Industrial Hazards”.
12. Major Hazard Control by ILO.
13. Risk Management Program guidelines by EPA (US).
14. World Bank Technical Paper no. 55 — Technical Itd. For assessing hazards — A Manual.
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Chapter 8. Project Benefits

8.1 Improvement in the Physical Infrastructure and Social Infrastructure

As a consequence of the rapid rate of industrialization in India, fuel needs are increasing at an
equally rapid rate and the supply-demand gap is widening and steps are being taken to address
this issue.

» Pipelines are internationally recognized as the preferred alternative for transport of fuels
from the point of view of safety, economy and relative environmentally friendliness.

> The project would enhance employment opportunities through contractors for the local
people during construction phase.

> Presence of natural gas pipeline would contribute the growth of City Gas Distribution (CGD)
networks in the cities along the pipeline route which would promote usage of CNG for
transport sector and lead to reduction in pollution levels.

> There will not be any adverse impact on communication and transportation.

> One of the additional advantages of pipeline transportation is that the scope of economic
offences like theft / pilferage and adulteration of products would be almost negligible.

» Residential/Built up area will not be acquired for the proposed project and hence there is no
displacement of population. In fact, pipelines are buried underground (at a minimum depth
of 1.0 — 1.2m), are controlled by periodic monitoring systems which allow continuous
monitoring and rapid closure of valves etc. and that they are routed to avoid human

settlements and ecologically sensitive areas.

8.2 Tangible Benefits / National Importance of The Project

One economist has said that energy security is an ink by which the success story of economic
growth of country is written. India is no exception to it. In stride for faster economic
development, CNG has proved itself a healthy and ecofriendly alternative for industrial uses,
domestic use and as fuel for transportation platforms like auto, buses etc., in comparison to

conventional fuels like Kerosene, Coal or Wood.

Very rightly Govt. of India has given due importance to development to infrastructural facilities
for achieving fuel security. The oil and Gas pipeline being an important component of Natural
Gas Supply is considered to be harmonized list of infrastructure sub sectors under energy
category. A reference is made to the Govt. of India Extra Ordinary Gazette Dated: 28.03.2012
attached with File No. 13.06.2009-INF which is attached herewith as Annexure IV. As per this,
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Cabinet Committee on infrastructure has included Oil pipeline, Gas pipeline & Oil /Gas/Liquefied
Natural Gas (LNG) Storage facility in the harmonized list of infrastructure sub sectors. This

shows the National importance and priority sector of the project.

Being underground buried pipeline of natural gas transportation, it falls under green category
and is a clean gas.
8.3 Benefits of Natural Gas

Natural Gas is the preferred fuel. Here are some of the major benefits of using natural gas is as
furnished below:

8.3.1 Convenience

Gas is continuously fed into the system so there is no hassles of refilling; it is piped, does not

require any space to store, hence handling is easy, safe and secure.

8.3.2 Savings
Total cost of ownership per unit of energy generated is less than many other competitive fuels

8.3.3 Consistent, reliable supply

The very nature of its operations ensure continuous supply of gas to the system; there could be
demand supply mismatch but those are very lean periods.

8.3.4 Easier, more affordable maintenance

Maintenance experts from the customer side, no storage requirements, less amount of
equipments to handle; all of this makes the maintenance easier and affordable.

8.3.5 Versatility

It is easily transportable to various points of consumption in the house or plant with the help of
proper structures.

8.3.6 Safety

High level of safety standards are followed in design of the system; various mechanisms like

safety values are present to handle emergencies.

8.3.7 Environmental benefits
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Unlike other liquid and solid fuels that generate lot of pollution on combustion compare to
Natural Gas and create lot of issues while handling.

8.3.8 Increased resale value of your assets

As this fuel does not create any pollution, inside the plant or house, does not litter and does not
cause damage in handling of all these points which ensures good condition of house, plant and

equipment
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Chapter 9. Environment Cost Benefit Analysis

9.1 Transportation by Pipeline
Transportation of Natural Gas by pipelines is more energy efficient compared to conventional
mode by rail/road. It reduces air pollution as well as evaporation losses of precious petroleum

products.

9.2 Comparison with other Mode of Transportation

Transportation by pipeline is comparatively less expensive than the other modes of transport,
both in the capital and operating costs. A good network of pipelines in the country will ensure

that the pipeline-transported products will be available to the consumers at a lower cost than

alternate modes of transport.
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Chapter 10. Environment Management Plan

10.1 Introduction

Environmental Management Plan (EMP) is the key to ensure a safe and clean environment. The
present chapter on Environmental Management Plan envisages the management plan, which is
going to be adopted for the Pipeline Project for the proper implementation of mitigation
measures to reduce the adverse impacts arising out of the project activities.

The following issues have been addressed in this EMP:

¢ Mitigatory measures for abatement of the undesirable impacts caused during the
constructions and operation stage.

o Details of management plans (Green belt development plan, Solid waste management plan
etc.) institutional set up identified/recommended for implementation of the EMP

o Post project environmental monitoring programme to be undertaken after commissioning of
the project

e Expenditures for environmental protection measures.

10.2 Mitigatory Measures

The major impacts due to different project activities and their mitigation measures have been
identified in Chapter-4. These measures together constitute part of Environmental Management
Plan (EMP). The environmental mitigation measures have been given below:

A. To control water pollution:

» The drainage from the premises due to storm water or routine cleaning and maintenance
would be led to catch pit to arrest suspended solids clear treated effluent would be reused
for gardening/washing purposes. Excess effluent, if any, would be let out of the premises,
after satisfying the stipulated regulatory standards.

Septic tank and soak pit for sanitary wastewater.

To control air pollution:

Stack height and emission for the DG Set will be as per CPCB/SPCB stipulations.

vV V @V

It will be ensured that all the vehicles have vehicular emission within the permissible limits,
and engines turned off while standing/waiting.

» Regular monitoring of ambient air quality will be carried out at fixed interval.

C. To Control Pollution Due to Solid Wastes:
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» Safe handling of used spent oil at a recommended place, reused as a lubricant in in-house
plant and Excess quantity shall be sold to Registered Recyclers of MOEF, New Delhi.
Suitable disposal of other domestic solid wastes from the plant

To Control Noise Pollution:

Proper maintenance and acoustic enclosure for pumps, and DG sets

Personal protective equipment for people working in high noise areas

vV V.V OV

Blowing horns within the terminal area will be prohibited.

Green belt will be maintained properly round the year including replacement of the decayed

trees and raising of seasonal flowering plants.

o Adequate safety measures complying with the occupational safety manuals to prevent
accidents/hazards to the workers.

¢ Providing suitable human resource management and stable working conditions in order to
avoid socio-economic unrest.

e Undertaking appropriate periphery and community development programs in the vicinity.

e Undertaking all necessary pollution control measures to maintain the emissions and

discharges within the prescribed/stipulated limits.

10.3 Details Of Management Plans
10.3.1 Greenbelt Development Plan

Green areas not only improve the floral status and land use as well as the aesthetic look of the
area, but also serve the dual purpose of filtering any fugitive dust from unpaved or open areas
and also help to abate the noise effects through dampening effects and replenish the oxygen
and ameliorating the surrounding temperature. Therefore, development of green belt is
nowadays imperative around industrial complexes. Forest Department, Government of Gujarat
would provide guidance to the project proponent in green belt development.

As per environmental policy of MoEF, appropriate nos of trees will be planted against one tree
cut for project development. 33% of the total area of each station would be covered by green
belt.

Adequate plantation program in and around the project site have been planned and will be
adopted in order to enhance the aesthetic look of the area as well as to compensate for any loss
in flora during construction. Considering the inadequacy or limitation of space , a nominal green
belt has been considered along the periphery in addition to few small patches of green belt has

been considered in the unutilized open spaces. Development of green belt will include:
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1) The peripheral green belt will vary in width to suit the plant design requirement (refer plot
plans where green belt has been shown).

2) Plantation along approach road and pathways for protection against noise and vehicular
emissions and for aesthetics.

3) Block plantation in some available open areas.

4) Landscaping and grass plantation on open unpaved areas to prevent erosion of soil.
The following general guidelines and measures will be adopted:

e Felling of existing trees will be minimized.

e The plantation of trees will be initiated with start of the construction stage so that substantial
growth may be achieved when the project is completed.

e The greenbelt development program will be drawn to conform to natural climate conditions
and adaptability of the species.

e Species involved in plantation should include indigenous, fast growing and sturdy plant
species having economic value.

e Proper drainage system and proper plantation techniques should be adopted.

e Plantation should be properly maintained and protected by fencing from grazing and felling.

The plantations would consist of a mixture of carefully chosen locally available species of trees,
shrubs and herbs, preferably evergreen and resistant to pollution. The plant species will be
selected based on criteria such as being indigenous, fast growing, sturdy, perennial, evergreen
and having economic, medicinal or ornamental values, morphological characteristics (height,
crown and flowering) availability of local species, resistant to pollutants and adverse
environmental conditions, plant layout, climate conditions, water availability etc. Due regard for

reasons of fire hazard would be given to tree species which are less littering in nature.

Common indigenous tree species suggested for green belt development are Azadirachta Indica
(Neem), Acacia nilotica (Babul), Acacia catechu (Kher), Buteafrondosa (Palas), Cassia fistula
(Mahua).Besides this, ornamental trees such as Bougainvillea glaba (Bougainvillea),
Bougainvillea spectalis (Bougainvillea),Caesalpenaiapulchernima  (Gultura), Tecomastans
(Yellow Bells), Neriumindicum (Kaner), Musandaglabra (Musanda), Hibiscus rosasinesis
(Jaswand), Delonixregia (Gulmohar) and Lagerstroemia flos-reginae (Jarul) could be planted.
10.3.2 Solid Waste Management Plan

Solid waste from the proposed activity will be mainly domestic scraps.
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o Domestic solid wastes in the form of scraps and papers would be disposed as per the
prevailing practice in the area.
10.4 Institutional Set Up

The Ministry of Environment and Forest,(MoEF&CC) vide their O.M. n0.J-11013/41/2006-1A.11(1)
datd.26™ April, 2011 has expressed that there is a need to integrate the environmental concerns
including those related to forestry, wildlife and bio-diversity, wherever applicable, into the main
stream of the Corporate Policies. It would, therefore, be appropriate that the Corporate Houses,
major Public Sector Undertakings (PSUs) and Companies have in place Corporate Environment

Policies for Protection of environment.
..... Further to this, it also states,

” Now the matter has been further reviewed and deliberated to bring into focus environmental
commitment in the Corporate sector, so that all the proponents integrate environment concerns
into their day — today — functioning especially the compliance with the conditions of the

clearance.
(A) Corporate Environment Policy

In view of the above, it is felt appropriate that all the major PSUs and companies, as detailed in

Section ‘C’ below, need to:
(i) Adopt well laid down Corporate Environment Policy;

(iDEnsure, as a part of this Policy, adherence with the environmental clearances and forestry

clearances wherever applicable, granted to the Company;
(iii) Ensure that inter-alia the Company functions in conformity with the Policy;

(iv) Ensure that deviations, if any, from this Policy and cases of violations of environmental and
forestry clearances conditions that have been found by this Ministry or other public authorities
should be duly reported to its Board of Directors and desirably reflected there after on its

website and its Annual Report;

(v) Identify and designate responsible person(s) at all levels of their hierarchy for ensuring

adherence to this Policy and compliance with Environmental laws and Regulations
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These measures to promote environmental consciousness and secure compliance will surely
protect the project’s stakeholders just like financial systems and audit mechanisms protect the

shareholders of a company. “.......

However, presently, the above stipulations are for limited category of industries (as mentioned
in section C of above O.M.), understanding the soul and noble cause of the ministry, the GGL
(also GSPC) is broadly in compliance of the same in general.

The GGL also conscience about Corporate Social Responsibility and has sincere

commitment to the same as well.

Corporate Social Responsibility is becoming a very significant part for companies around the
world. Over the years, the corporate world has started taking initiatives and supporting
endeavors that will have positive effects on society. GGL proud to be a part of initiatives that
add value to society. We constantly devote time and dedicate our resources to build meaningful
co-existence with the environment. We understand the impact that industries have on society

and environment and thus, are doing our little bit whenever we can.
GGL believe education and learning are very significant aspects of a nation's future.

The company has always tried to identify new trends and work towards pooling the right
resources. We work towards new schemes and enterprises to involve communities and create

an impact where and when we can.
CNG Mechanic Training programme

The company's CNG Mechanic Training programme at Surat provides formal training to

mechanics on CNG vehicles thus helping them develop skill sets for a better livelihood.
Solar lamps at Gandhinagar garden

Solar lights adorn the Punit Van developed by the forest department in Gandhinagar. The solar

lamp posts carry name of the Company on them.
Prakriti, Environment Education bus

An environment education bus named Prakriti is creating environment awareness among
children and acts as a mobile resource centre. The project undertaken jointly with BG India

imparts awareness about the environment using a number of games and audio-visual aids.

258
SECON PVT. LTD. GREEN CIRCLE; INC.



@
Q EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT GAS territory Dadara & Nagar Haveli Geographical Area

Safety Awareness Activity

One such initiative is the Safety awareness project. The company hired a competent company
with several years of experience in the field of Events for this project. The endeavour is to
further spread awareness amongst the people of 150 villages across Gujarat regarding the safe
uses of Piped Natural Gas and Compressed Natural Gas.

The main aim of the awareness programme is to disseminate information regarding the safety
measures and making sure that the villagers understand the safety tips and retain them.

Until now GGL have managed to cover 95 villages in total across the state of Gujarat. To make
sure safety knowledge reaches all sections of the state, we are working on the project, divided
into three routes. The first route covers villages of Saurashtra and Kheda. The second route
covers Central Gujarat and the third route covers South Gujarat.

A film on Safety Measures of PNG/CNG is used as a media tool to make sure there is higher
receptivity amongst the target audience. Film as a communication tool is interactive and sparks
attention and interest, leading to desire of action. The film, 25 minutes long, talks about rules
and safety measures to be followed related to when PNG/CNG are used daily by villagers in
Gujarat. GGL CSR policy attached as Annexure V.

10.4.1 Key Players for Implementation of EMP

The responsibility for designing the mitigative measures are delegated to the Gujarat Gas
Limited (GGL), whose role in present context, is to mobilize the appropriate expertise to
mitigate the adverse impact.

Forest Department, Government of Gujarat would provide advice the project proponent in

green belt development at the project site.

Department of Environment & Forests (DOEF), and State Pollution Control Board, would

help for sorting out various environmental issues arising out of the different project activities.

The responsibility of environmental management of the project lies mainly with Project In

charge who acts as a coordinator for environmental matters.

10.4.2 Safety & Environment Officer (SEO)

The responsibility of environmental management lies mainly with the Safety & Environment
Officer (SEO) who acts as a coordinator for safety & Environmental matters and supervises the

proper implementation of the EMP. The SEO acts as a nodal officer for various groups at project
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and head quarters as well as outside agencies like State Pollution Control Board and other
Govt. Departments.

Functions of SEO:

¢ Co-ordination with statutory bodies, various departments in the project site, head quarters,
etc.

e Environmental compliance with statutory guidelines and statutory requirements at the
project site during operation stages.

e Obtaining consent order from the State Pollution Control Board (SPCB)

e Testing/monitoring of functions of the pollution control systems and environmental field
monitoring and analysis in and around the project during operation under post project
environmental monitoring programme in house or through recognised third party agencies.

¢ Maintenance of environmental database, analysis of environmental data, preparation of
report, and transmission of report to statutory authorities, head quarters etc.

¢ Interactions for evolving and implementation of modification programmes to improve the
efficiency of pollution control devices/systems.

e Environmental appraisal (internal) and environmental audit through recognised third party
agencies.

o Procurement of equipment for pollution control and their testing

e Landscaping and greenbelt development in the project area.

e Water supply and sanitation at the project site

e Looking after occupational safety and health aspects in absence of safety officer

e To strengthen the public image of the company in respect of social aspects and maintain
good relationship with community in the vicinity.

e Organizing environmental training, workshops, seminars etc.

Regular training program will be organized to train up the project staff in various environmental
and project related issues. Specialists from various fields of environment, health, and project

would impart the training. The training would mainly focus on how to handle problem areas.

The monitoring and analysis of various environmental parameters and safety measures will be
carried out as per the guidelines lay down by Govt. of Gujarat for the respective parts of the

pipeline.
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The SEO will regularly monitor the pollution during the construction and operation stages. The
State Pollution Control Board (SPCB) may make occasional checks.

10.5 Post Project Environmental Monitoring

It is imperative that the Project Authorities set up regular monitoring stations to assess the

guality of the neighboring environment after the commissioning of the project. An environmental

monitoring programme is important as it provides useful information and helps to:

e Verify the predictions on environmental impacts presented in this study.

e Assist in detecting the development of any unwanted environmental situation, and thus,
provides opportunities for adopting appropriate control measures, and

o ldentify the effectiveness of mitigative measures suggested in the EMP

10.5.1 Monitoring Program

Post Project Environmental Monitoring Program

Main purpose of the project is transportation of Natural Gas through pipeline. Impact due to
pipeline section is envisaged during construction period/laying of pipeline. Whereas in case of
operation phase of pipeline no significant impact is envisaged on soil, surface water, ground

water, air, noise, flora, fauna etc. due to it is already buried pipeline below 1.0-1.2 meter.

Table 10.1 Monitoring of Pipeline during Operational Phase

Sr. | Particulars Frequency Remarks
No.
1 | Periodic Monitoring As per standard practice | Continuous process

System and reviewing of it

2 | Regular Inspection As prescribed protocol of -

the equipment/System
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3 | Manual line inspection

Twice in a Year( Pre-
Monsoon and  Post
Monsoon)/ As per safety

Protocol

Also inspect if

Burrowing animals,

Major roots of the trees if
planted near the ROU

River crossing/ Change of
river course
Maintenance of other
pipelines / cables/other
such underground utilities
crossed during route

Manual damage to pipeline
( intentional/ unintentional)
are likely to Damage the
health of pipeline

Check up for regeneration of

fire extinguisher

training/awareness

program etc.

4 Involve personnel of SV

Station etc. in mock drill /

As per Protocol

5 Disposal of Pigging waste

As required and
guidelines of SPCB

10.5.2 Institutional Set-Up for Monitoring

The post project monitoring program will be under the supervision of the SEO at the location.

Monitoring can be carried out by outside recognized laboratories/Agencies.

10.6 Other Related Aspects

10.6.1 Fire and Safety Management

Necessary firefighting facilities will be provided to tackle any fire contingency. Regular safety

audits will be carried out for improving safety performance.

Management Plans (DMP)

intervals to keeps the disaster management team in a state of full preparedness.

On - site and off-site Disaster

will be developed and mock drills will be conducted at regular

In addition,

SECON PVT. LTD.
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refresher training programme will be conducted at regular intervals for employees and selected
contractor employee to enhance their safety awareness and preparedness.
10.6.2 Legal and Statutory Compliance

All the environmental standards/ stipulation will be fully complied with. The plant has to obtain
yearly Consent from the State Pollution Control Board for liquid and gaseous wastes disposal as
per Water (Prevention & Control of pollution) Act and Air (Prevention & Control of Pollution) Act.
It will be supervised that all requirements under these acts and rules are met, and if not met, the
satisfactory explanations for it are sought. The officer in charge for environmental aspects will
prepare these reports.

10.6.3 Documentation and quality assurance

All the monitoring data, environmental and safety and health related, will be stored in systematic
manner so that the specific records are easily available as required. A quality assurance plan
will be developed that includes all reference methods for monitoring, relevant analytical
technique, calibration of equipment, standard of reagents, collection and presentation of results,
frequencies of monitoring etc.

10.6.4 Information Dissemination and Public Relations

Everybody nowadays is concerned about environment. It is needed that people should be
provided with environmental data related to the plant so that wrong apprehensions can be
removed. This requires a well planned public relation and information dissemination process so
that unnecessary public intervention is avoided. This can be done through community in
environmental projects (like tree plantation) etc. The management in the project will be
entrusted with all these responsibilities.

10.7 Occupational Health and Safety Measures

In large projects, pipeline project in particular, where multifarious activities are involved during
construction, erection, testing, commissioning, operation and maintenance, the men, materials
and machines are the basic inputs. Along with the boons, the industrialization has brought
several problems like Occupational Health and Safety (OHS). The industrial planner, therefore,
has to properly plan and take the steps to minimize the impacts of industrialization to ensure

appropriate occupational health and safety including fire.

The occupational health problems envisaged in this case in construction stage can mainly be

due to noise and accident. The problems of occupational health, in the operation and
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maintenance phase are due to accidents. To overcome these hazards following occupation
health and safety measures will be undertaken:

e Arrangements will be made to reduce noise levels within limit.

e Suitable personnel protective equipment shall be supplied to workers.

o First aid, ambulance service, and medical check up facilities will be provided.

e A qualified and experienced safety officer will be employed to ensure safety at site.

e Safety training will be provided regularly by the safety officer.

10.7.1 Personnel Protective Equipment

The workers will be given the following suitable personnel protective equipment while working in

high noise and hazard prone areas:

1) Industrial safety helmets/ Crash helmets

2) Face shield/Welders equipment for eye and face protection
3) Goggles

4) Ear plug/Ear muffs

5) Gas mask/Breathing apparatus

6) Safety suits

7) Safety belts

8) Hand gloves

9) Gum boots/Safety shoes

10.7.2 Medical Facilities

First aid facilities with ambulance services will be provided to treat the affected people as and
when need arises or to shift the injured to the nearby hospitals in case of any trauma. Nearby
hospital facilities will also have to be available round the clock for attending emergency arising
out of accidents, if any. All working personnel will be medically examined at least once every
year and at the end of his term of employment. This is in addition to the pre-employment
medical examination.

10.7.3 Safety Policy and Regulations

Keeping in view of the safety requirement during construction, operation and maintenance

phase, the project authority will formulate its safety policy and rules in accordance with the
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requirement of Factories Act and other standard guidelines. Duties and responsibilities of the
safety officers shall be clearly defined.
10.7.4 Safety Officer

The project authority shall employ an officer to ensure safety at its site. The responsibilities of
the safety officer shall include identification of the hazardous conditions and unsafe acts of
workers and advice on corrective actions, conduct safety audit, organize training programmer
and provide professional expert advice on various issues related to occupational safety and
health. He shall also see compliance of safety rules/statutory provisions. The contractors will be
forced to follow safety rules to ensure safety to all constructions workers.

10.7.5 Safety Training

Safety training will be provided by the safety officer with assistance of faculty members called
from Professional Safety Institutions and Universities. In addition to regular employees, limited
contractor laborers will also provided safety training. To create safety awareness safety films will
be shown to workers and leaflets etc. will be distributed.

10.8 Ciritical Areas and Conclusion

Following an accidental loss of containment from the process routes or from the storage vessels
while loading/unloading/transferring the Natural Gas due to hardware failure or operational
errors, a range of generic hazards can occur. These hazards basically lead to fire following a

release. This aspect has been elaborated in the Risk Assessment Report prepared separately.
Based on the findings of the EIA Study, following are deemed to be critical areas:

¢ Noise and dust during construction

e Chemical hazards and risks to workers during operation

It is understood that the plant management will implement necessary and appropriate Mitigatory
measures, post project monitoring and safety assurance measures as discussed in the EMP
throughout the life cycle of the project. Given that commitment the project should not pose

significant intolerable impact to the environment.

Based on these aspects, it can be concluded that the terminal will not have significant adverse

impacts on existing environment and ecology of the project area.

265
SECON PVT. LTD. GREEN CIRCLE; INC.



@
@ EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT GAS territory Dadara & Nagar Haveli Geographical Area

Chapter 11. Summary and Conclusion

Environmental impact checklists combine the assessment of individual impacts with a checklist
of probable impacts for a project. The following five environmental components have been
considered for the purpose of assessment and evaluation of the environmental impact due to
the proposed project:

Air Environment

Noise Environment

Water Environment

Land Environment

Biological Environment

© g > w NP

Socio Economic Environment

11.1  Air Environment

During the construction phase of pipeline, the air environment with respect to air quality and
visibility is likely to be affected by activities like site grading, movement of construction
equipment and vehicles etc.
The air quality in terms of concentrations of various criteria pollutants like PM3y & PM, 5 is likely
to increase temporarily.
The construction activities like digging along the pipeline route shall generate dust and
deteriorate the visibility.
The impact on air quality during laying of pipeline will be marginal, temporary and reversible in
nature.

11.2 Water Environment

e The sewage generated by construction workers at the base camps shall be disposed off
suitably through septic tank and soak pit.

e The waste water generation during hydrostatic testing of equipment and pipeline is a
temporary and one time activity. The same water will be reused for multiple tests in other
sections. The residual hydrostatic testing wastewater at the end of the test will be non-
toxic and disposed off suitably.

Hence, the impact on water quality during construction phase will be marginal and confined

to use of water by workers and in construction/ testing activities.
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11.3 Noise Environment

¢ Heavy construction traffic for loading and unloading of engineering equipment, materials
and pipes are likely to affect the ambient noise level.
Hence the noise levels which will be affected during construction and operation phase shall
have a localized change in ambient noise level as primary impact.

11.4 Land Environment

e The land acquisition followed by site grading and civil construction alters the topography of
the acquired land.
e The construction of approach roads and laying of the proposed pipeline shall affect the
topography.
Hence no impacts on land environment along the proposed pipeline RoU are expected.

11.5 Biological Environment

¢ The floristic component of the study area does not include any rare or endangered species.
¢ No rare or endangered species of fauna are reported to exist in the area.
Thus, any impacts on rare and endangered species of flora or fauna are ruled out.

11.6 Socio economic Environment

¢ The land values around the project site are likely to be increased after the operation of the
project.

¢ The indirect employment to the local population during the construction and operation of
the project.

e Once the pipeline is laid, development of other infrastructure facilities shall follow.
The overall impact shall be positive and beneficial to local economy.

11.7 Summary of environmental impacts & mitigation measures.

The summary showing main issues during the various phases of the project, their specific
locations, significance ratings and corresponding mitigation measures are presented in Table:

4.1 in Chapter 4 Anticipated Environmental Impacts.

11.8 Recommendations for Proximity to Ecologically Sensitive Areas:

e Transport of equipment / material at construction site during this period might affect the
movement and should therefore be avoided.
e To avoid influx of people from areas outside the proposed site, local people shall be

preferably employed through contractors during construction and operation phase.
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11.9

Since the construction activity for the pipeline would be for a short period, the impact shall
be temporary in nature.

Mitigation Measures for the Pipeline:

The following mitigative measures shall be undertaken during construction as well as operation:

1.

10.

The pipeline will preferably not install to cross water bodies during the rainy season so as
to avoid the problem of soil erosion. Also during the dry weather the amount of water will
decrease and many water bodies will become shallow or dry.

According to the importance of water bodies either open cut or HDD as per requirement
could be used for crossing.

After installation of pipes the area shall be reinstated by leveling and filling with excavated
soil.

To avoid the disturbance in crop pattern in the field the most suitable time for construction
is from late Dec to Feb, which is suitable from forest and wild life point of view also.
Project information must be given to farmers at the project area before hand at the latest
during soil preparation period.

Most of the impact on infrastructure will occur during construction, thus caution must be
exercised in regard to existing infrastructure along the pipeline route such as telephone
cables, water pipelines and highway etc.

There shall be sufficient facilities like camps, toilets and garbage dispensers to serve the
workers in the project.

There should be a public awareness campaign to provide information about the project to
people living along the proposed pipeline and to the local government agencies.

An emergency plan shall be prepared in advance to deal with firefighting, evacuation and
local communication.

Compensation for any adverse impact for those who live and or work along the pipeline

will be necessary.

11.10 Conclusion

During the environmental assessment study, all possible environmental aspects have been

adequately addressed and necessary control measures have been suggested to meet with

statutory requirements.

The proposed pipeline project will contribute to economic growth and will help in meeting the

increasing demands of Natural Gas in the Union Territory of Dadara & Nagar Haveli
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Chapter 12. Disclosure of the Consultants Engaged

12.1 Brief resume and Nature of Consultancy Rendered by SECON Pvt. Ltd. (GIS Driven
Multidiscipline Design Consultancy)

SECON Private Limited is a CMMI Level 3, ISO 9001:2008 certified, NABL Accredited, GIS

Driven Multidiscipline Engineering Company. SECON is a financially sound, stable, zero-debt

Company that was established in 1981. SECON is one of the leading multidiscipline engineering

consulting firms and the largest and oldest surveying and mapping firm in India.

12.2 Design Consultancy and Engineering Services Rendered

i. Water, Sanitation and Storm water Engineering (Public Health Engineering)
ii. Highway Engineering and Construction Supervision
iii. Irrigation, Flood Control and Water Management
iv. Electrical Network Distribution Engineering
v. Oil and Gas Pipeline Transportation Routing and Feasibility
vi. Web enabled GIS Driven Software Development and Database Creation for Infrastructure
(Public Health Engineering, Highway, Irrigation, Pipeline, and Electrical) Networks and
Assets. Also includes GIS for Topographic, Cadastral, Environmental and Urban
Planning.
vii. Software development to improve productivity for Engineering Design and Drafting (CAD)
fields.
viii. Civil and Structural Design
ix. Town Planning and Urban Development
X. Environmental Engineering and Environmental Impact Assessments and Permitting
xi. Assistance in Right of Use Acquisition and Permitting

12.3 Investigation and Services

i. Land Surveying for Topographic, Cadastral Mapping, Construction Supervision and
Hydrographic Surveys
ii. Geotechnical Engineering and Soil Investigations
iii. Ground water and Resistivity Surveys
iv. Underwater Leak Detection and Turnkey Solutions
v. Photogrammetry, LiDar, Satellite Image Processing and Remote Sensing and generation
of 3D Digital Terrain and City models.

vi. GIS Data Conversion and Maintenance
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vii. Route Planning, 3D Corridor Mapping, Generation of GIS database

viii. Exploration, Mine Survey & Planning

ix. Terrain Evaluation and Geological Appraisal

Xx. Water Distribution System Leak Detection, Pressure Monitoring and GIS Based Asset

Management Services

xi. Detection of Underground Utilities using Ground Penetrating Radar and Associated

Tools.

12.4 EIA Team Members

Table 12.1 List of Team Members Involved in EIA Study from SECON PVT. LTD.

Name

Key Responsibility Area

Signature

Mr. R.K. Singh

Overall Project Incharge

Mr. Sunny S. Surti

Planning of Site  Activity for
Environmental monitoring, Review
and updating of overall EIA/RA report

Mr. Ravi Upadhyay

Review of QRA & DMP report ,
preparation and review of land
use/land cover data

o b7

Mr. Ranjeet kumar

Preparation of Routemaps, alignment
sheet, creation of GIS database,
review of Baseline Report Preparation

LT O
Ry VRV,
—_ -

Mr. Manish Bhandari

Preparation of Routemaps, alignment
sheet, creation of GIS database

4
M(ﬂm )

-
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Table 12.2 List of Team Members Involved in EIA Study from Green Circle, Inc.

EIA coordinator

Project Name: Gujarat Gas Limited

Name and address of

the Consultant

Green Circle Inc.,

Green Empire Anupushpam, QCI-NABET Accredited
Above Axis Bank, Near Yash NABET/EIA/24-27/1A 0138
Complex, Gotri Main Road, Feb 13, 2027
Vadodara.

Personnel involved in

preparation
EIA/EMP report

Mr. Pradeep Joshi (EIA Coordinator)

of

Mr. Pradeep Joshi (FAE- SHW, NV, AQ, RH)

Name

Mr. Pradeep Joshi

Signature & Date

Involvement

Obtaining information like the PFR that provides the essential
project related information for EIA purpose

Ensuring the quality of baseline data through FAEs

Explaining the client the local environmental issues

Developing the environmental management plan including

its implementation the monitoring plan

Finalization of EIA/EMP report

Time period [December 2024 to April 2025]

Functional area experts

Functional Name of Involvement (Period & Task) Signature & Date
Areas the Expert [December 2024 to April 2025] g
Site visit, finalization of monitoring
locations, checking air quality data,
Meteorolo evaluation of results of Ambient Air
. .gy, Mr. Quiality Monitoring (AAQM), supervision 4
air quality . . . L S e ’
. Pradeep | of air quality modeling and prediction,
modelling,and . . e . .
Joshi identification of impacts, suggestion and

prediction (AQ)

finalization of mitigation measures with
client, and contribution to EIA
documentation.
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Functional Name of Involvement (Period & Task) Signature & Date
Areas the Expert [December 2024 to April 2025]
Site visit, finalization of monitoring
locations, checking air quality data,
evaluation of results of Ambient Air
Air pollution Mr Quality Monitoring (AAQM), supervision
monitoring, Sumant | ©f @ir quality modeling and prediction, h
prevention and Kuvar identification of impacts, suggestion and /v”
control (AP) finalization of mitigation measures with
client, and contribution to EIA
documentation.
Finalization of sampling locations for
water sampling, water balance for the -"t" L
Water Pollution Dixshant project, evaluation of wat.er p.o.IIution HES Lo
(WP) Shastri control management, identification
of impacts, suggestion and
finalization of mitigation measures,
contribution to EIA documentation.
Solid and
Hazardous Mr. Identification of the waste generated )
waste Pradeep | from the project activity, studying its IJ '
Management Joshi management and mitigation. -
(SHW)
Secondary data collection, site visit,
evaluation of Socio-Economic status
. . . of the study area, assessment of the 40;
Socio-Economic Janvi . . .
.| possible changes to socio- economic
(SE) Gandhi | . .
issues arising out of the proposed
activity, contribution to the EIA
documentation.
Supervision of noise sampling
Noise and programme, analysis of data, o
Vibration Mr.Ram | identification of impacts and mitigation —
(NV) Raghav measures, contribution to EIA —
documentation.
Ecosystem analysis and evaluation,
Ecology and Mrs. Pooja | landscape ecology, assessment of "
biodiversity Sharma impacts on ecological and biodiversity ‘i_;tf'
(EB) impact  assessment on  ecology/
biodiversity
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Functional Name of Involvement (Period & Task) Signature & Date
Areas the Expert [December 2024 to April 2025]
Ecosystem analysis and evaluation,
Ecology and Prashant !andscape ecology, 'assessmer.lt of .
biodiversity Ashok !mpacts on ecological and biodiversity
(EB) Banne mpgct . assessment on  ecology/ / -!:::;:.'.__"_-_F'_
biodiversity =
Site visit, understanding and
Hydrology and representing ground water conditions,
Water Mr. _ finalization of survey findings, /L
Conservation |Pravaranian | ;4o iication of impacts, suggestion of s
Mishra o Lo
(HG) mitigation measures and contribution to
the EIA documentation.
Supervision in undertaking Geology and
Mr. Geo morphological analysis, studying
Geology Pravaranjan | Stratigraphy/Lithology, Vibration /
Mishra analysis in relation to mining operations, E P
Developing geological maps.
Supervision in sampling, analysis and
characterization of soil, assessment of
Soil _ Ms. Pooja fertillity/p.roductivity of sail, .n-ut.ri-ent
Conservation Sharma availability, assessment and minimizing S
. . . . P |
(SC) of impact of gaseous, liquid and solid LBy
pollutants on soil.
Mr. Identification, finalization of DMP,
Risk & hazard Pradeep | contribution to RA / DMP —/_J
(RH) Joshi documentation. -

EIA Team members of Green Circle Inc.

Sr. No. Name Signhature
1. Mr. Ruchit Jayswal
2. Ms. Hetvi Dani ﬁ JJ_.[.,_H
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3. Mr. Avnish Maheshwari Cﬁmﬁ “)f“‘_%

4. Mr. Nikunj Pranami P
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Annexure |

Grant of PNGRB Authorization to M/s. Gujarat Gas
Company Limited, for development of City Gas
Distribution Network in the Union Territory of Dadara
& Nagar Haveli
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Schedule D

[see regulations 10 (/) and 18 (7)]
Grant of authorization for laying, building, operating or expanding CGD network

To,

M/s GSPC Gas Company Limited.

(Attn: Shri PPG Sarma, Chief Executive Officer),
L.T. Tower - 1, Infocity,

Gandhinagar - 382009

Gujarat

Subject: Grant of Authorization to M/s GSPC Gas Company Limited for
development of City Gas Distribution Network in the Geographical
Area of UT of Dadra & Nagar Haveli.

Sir,

With reference to your application-cum-bid for granmt of authorization for
laying, building, operating or expanding the CGD network in UT of Dadra &
Nagar Haveli, it has been decided 1o grant vou the authorization subject to the
Petroleum and Natural Gas Regulatory Board (Authorizing Entities to Lay.
Build, Operate or Expand City or Local Natural Gas Distribution Networks)

Regulations, 2008 and the following terms and conditions:

. The Authorized Area for laying, building, operating or expanding the
proposed CGID Network shall cover an area of 493 square kilometers and

as depicted in the enclosed drawing.

o

The activities of laying, building, operating or expansion of the CGD
Network to commence within a period of 180 days from the date of this

authonzation.

o > -~ -\C
y | ‘ﬁ"/\\ ;\\Tv_
\ b
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3.

The activities permined above shall have 1o be completed as per the
approved time schedule enclosed at Annexure 1. Any failure on the part of
the entity in complying with the milestones prescribed in the time
schedule shall lead to consequences as specified under regulation 16 of the
Petroleum and Natral Gas Regulatory Board (Authorizing Entities to Lay.
Build, Operatc or Expand City or Local Natural Gas Distribution
Networks) Regulations, 2008.

The entity shall design and install an optimal size of the infrastructure in
terms of pipelines of various types including steel belting of the suthorized
arca, online compressors of adequate capacity for compressing of natursl|
gas into CNG, allied equipments and fucilities in the CGD network as
identified in its DFR depending upon the potential demand for natural gas.
e infrastructure in the CGD network should be adequate to maimtain
uninterrupted flow of natural gas in the pipelines and be also able to

maintain supplies at adequate pressure to online CNG stations.

The entity shall maintain an uninterrupted supply of natural gas to all
categories of customers in the CGD network. In the event of any disruption
in the supply of natural gas in the CGD Network, first priority shall be
accorded to restoration of supplies to domestic PNG customers., In case of
disruption of supply to domestic PNG customers for more than twelve
hours, the entity shall compensate to the domestic customer on the
following basis:-

(a) the normative volume of natural gas consumption for the first
domestic PNG connection for cooking requirements based on last
three months weighted average consumption per day to be applied for

each day’s disruption and multiplied by ten;

i\'- “f. | \5 ‘: _\\-" \
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(b) normative value of nawral gas consumption shall be based on last
three months' weighted average billing price of natural gas for
supplies to the first domestic PNG connection for cooking

requirements; and

(¢) the value of compensation shall be equal to normative volume of
natural gas consumption as per clause (a) muliiplied by normative
value as per clause (b) and shall be adjusted by allowing a credit 1o the
domestic PNG Customer in the next billing ¢ycle or in the next pre-

paid smart card in case of smart card metering.

In case the disruption of supplies is attributed to any fault of the domestic

PNG customer, no compensation shall be payable by the entity.

6. The entity is allowed an exclusivity period under the Petroleum and Natural
Gas Regulatory Board (Exclusivity for City or Local Natural Gas
Distribution Networks) Regulations, 2008, in respect of the following:

(a) 300 months from the date of issue of this communication for laving,

building and expansion of the CGD network; and

(b) 60 months from the date of issue of this communication in terms of an
exemption from the purview of common carrier or contract carrier for
the CGD network:

Provided that the entity meets the obligations in line with the Petroleum
and Natural Gas Regulatory Board (Exclusivity for City or Local Natural

Gas Distribution Networks) Regulations, 2008:

Provided further that the period of exclusivity allowed under sub-clause (a)

or sub-clause (b) may be terminated before the expiry of the period

o il

3
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10.

mentioned above in line with the provisions under Petroleum and Natural
Gas Regulatory Board (Exclusivity for City or Local Natural Gas

Distribution Networks) Regulations. 2008.

The authorized entity shall be required to take prior approval from the
Board for creation of any lien, charge or hypothecation of the CGD
network 1o secure finances for the project and fumish details of utilization
of funds. However, in case of raising funds from any financial institution or
bank, the entity will be required 10 only inform the Board of the sanction of
the funds within a period of seven days,

The entity shall submit a detiled and clear financial closure report to the
Board within a period of one hundred and eighty days from the date of
authorization issued by the Board under regulation 10 of Petroleum and
Natural Gas Regulatory Board ( Authorizing Entities to Lay, Build, Operate
or Expand City or Local Natural Gas Distribution Networks) Regulations,
2008,

The entity shall publish the approved network tariff for transportation of
natural gas as well as the compression charge for CNG in the CGD network

in the authorized area which is also annexed 1o this schedule.

The entity shall publish the applicable retail selling price of PNG for all
categories of customers and also for the purpose of invoicing in Rs./

MMBTLU.

- The entity shall publish and display the retail selling price of CNG for the

purpose of invoicing to CNG customers in Rs. Kg at all CNG dispensing

stations.
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[2. The fumishing of performance bond of Rs 298 Crores (Rupees I'wo
Hundred and Ninety Eight Crores Only) is a guarantee for timely
commissioning of the project as per the prescribed targets in the bid and for

meeting the service obligations during the operating phase of the project.

13. The entity shall abide by-

(a) the service obligations as specified under regulation 14 of the
Petroleum and Natural Gas Regulatory Board (Authorizing Entities to
Lay, Build, Operate or Expand City or Local Natural Gas Distribution
Networks) Regulations, 2008;

(b) the service obligations specified under the Petroleum and Natural Gas
Regulatory Board (Exclusivity for City or Local Natural Gas
Distribution Networks) Regulations, 2008;

(c) the service obligations specified in Schedule-) 10 the Petroleum and
Natural Gas Regulatory Board (Authorizing Entities to Lay, Build,
Operate or Expand City or Local Natural Gas Distribution Networks)
Regulations, 2008;

{d) the quality of service standards as specified under regulation 15 of
Petroleum and Natural Gas Regulatory Board (Authorizing Entities to
Lay, Build, Operate or Expand City or Local Natural Gas Distribution
Networks) Regulations, 2008,

14. [n case the authorization of the entity is terminated, the Board may assign
the rights and obligations of the entity to any agency or another entity on
such terms and conditions, as it may deem fit. Further, the entity may be
required, as per the directions of the Board, to continue the operations of
the CGD network at the same level till another agency or entity appointed

by the Board takes over the full control of the CGD network,

| y
ey AD SR
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15. The entity shall comply with the applicable provisions under the Petroleum
and Natural Gas Regulatory Board (Authorizing Entities to Lay, Build,
Operate or Expand City or Local Natural Gas Distribution Networks)
Regulations, 2008, Petroleum and Nawral Gas Regulatory Board
(Determination of Network Tariff for City or Local Natural Gas
Distribution Networks and Compression Charge for CNG) Regulations,
2008, Petroleum and Natural Gas Regulatory Board (Exclusivity for City or
Local Natural Gas Distribution Networks) Regulations, 2008, relevant
regulations for technical standards and specifications, including safery
standards, any other regulations as may be applicable and the provisions of
the Act

16, The entity shall comply with any other term or condition which may be

notified by the Board in public interest from time to time.

You are requested to confirm your acceptance by filling-in the acceptance of the
grant of authorization provided below and return the same in original. (Please

note that all pages along with the Annexure are to be initialed & stamped).

Yours faithfully.

k w\\
Rﬁjes ara Rao

Dated: 1* April 2015 OSD{(R)
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Acceptance of the Grant of Authorization

1/We hereby accept the grant of authorization issued by the PNGRB vide letter
ref. PNGRB/CGD/BID/4/2013/10/GA-Dadra & Nagar Haveli- Bid
Evaluation dated 12t April, 2015 and agree to comply with all the terms and
conditions subject to which 1/We have been granted the authorization for
laying, bullding, operating or expanding city or local natural gas distribution
in the authorized area of UT of Dadra & Nagar Haveli.

Date: 10 April, 2015

Place: Gandhinagar

Signature of the Entity or Authorized Signatory
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ANNEX 1 < GA of UT of Dadra & Nagur Haveli

Minimum Work Programme as per BID

' M-nWommuprm(whawwMtM}uu
of exclasivity)

Inch- Kms of Pipeline to be Laid, ] No, of Domestic PNG Connections
== 320,43 823

Year wise Break Up of
1

Total Inch- Kms of Pipeline to be | Yearl | Year2 Year3 VYeard | Years

Laid. (20%) | (50%)  (80%) | (90%) @ (100%)
L 32045 1 6409 | 16023 | 25636 | 28841 | 32045 |
Year wise Break Up of ta Bll]
lafrastructure for PNG Domestic Yearl Year2 | Yeard | Yeard  YearS
Connections. (I5%6) | (50%) | (T0%) @ (100%)
== 3821 < | 573 9N | 2676 | 3833
Network Tariff (from 1-25 Years) Rs, per MMBTU 7 .01
- Compression Charge (from 1-25 Years) Rs. per Kg, L.m
> A PN (D 4
) RS AN

Lo
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Annexure |l

Route Map for Natural Gas Distribution Pipeline
Network
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Annexure |l

Environmental Standards
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A - National ambient air quality standards

Sl. | Pollutants Time- Concentration in ambient air
No weighted | Industrial, |Ecologically | Methods of
average | Residential, | Sensitive measurement
Rural & | Area
other Areas | (notified by
Central
Government)
@[ 3 (@) (5) (6)
1 | Sulphur Dioxide (SO,) | Annual * 50 20 Improved West and
pg/m?® Geake Method
Ultraviolet
24 80 80 Fluorescence
hours**
2 | Nitrogen Dioxide | Annual * 40 30 Modified Jacob &
(NO2) pug/m? Hochheiser Modified
(Na-Arsenite)
24 80 80 Method
hours** Chemiluminescence
3 | Particulate Matter | Annual * 60 60 Gravimetric
(size less than 10 um) TOEM
or PMyo pg/m?® Beta Attenuation
24 100 100
hours**
4 | Particulate Matter | Annual * 40 40 Gravimetric
(size less than 2.5 pym) TOEM
or PM,s pg/m?® Beta Attenuation
24 60 60
hours**
5 | Ozone(Os) pg/m? 8 hours * 100 100 UV photometric
Chemiluminescence
Chemical Method
lhour** 180 180
6 | Lead (Pb) pg/m® Annual * 0.50 0.50 AAS/ICP method
after sampling on
EPM 2000 or
24 1.0 1.0 equivalent filter
hours** paper
ED-XRF using
Teflon filter
288
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7 | Carbon monoxide | 8 hours * 02 02 Non Dispersive Infra
(CO) mg/m?® Red (NDIR)
spectroscopy
lhour** 04 04
8 | Ammonia (NH3) ug/m*® | Annual * 100 100 Chemiluminescence
Indophenol blue
method
24 400 400
hours**
9 | Benzene (CgHe) Annual * 05 05 Gas
pg/m?® Chromatography
based  continuous
analyzer
Adsorption and
Desorption followed
by GC analysis
10 | Benzo(a)Pyrene(BaP)- | Annual * 01 01 Solvent  extraction
Particulate Phase followed by
only, ng/ m* HPCL/GC analysis
11 | Arsenic (As), ng/ m* Annual * 06 06 AAS/ICP method
after sampling on
EPM 2000 or
equivalent filter
paper
12 | Nickel (Ni) ng/ m® Annual * 20 20 AAS/ICP method

after sampling on
EPM 2000 or
equivalent filter
paper

*  Annual Arithmetic mean of minimum 104 measurements in a year taken twice a

week 24 hourly at uniform intervals.

** 24 hourly or 8 hourly or 01 hourly monitored values as applicable, shall be complied

with 98% of the time in a year, 2% of the time, it may exceed the limits but not on two

consecutive days of monitoring.
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B- Drinking Water Quality Standards (IS: 10500, 2012)

INDIAN STANDARD SPECIFICATION FOR DRINKING WATER
IS: 10500 : 2012
Permissible
Requirement | Limitin the | Method of
Sr.no | Parameter (Acceptable | Absence of | Test, Ref. Remarks
Limit) Alternate to
Source
Extended to 15
only, if toxic
Colour ( . IS 3025 ( | substances are
1 Hazen Units), 5 15 .
Part 4) not suspected in
Max
absence of
alternate sources
2 Turbidity ( 1 5 IS 3025 (
NTU), Max Part 10) -
: IS 3025
3 pH value 6.5-8.5 No Relaxation (Part 11) _
Total
Hardness (as IS 3025 (
4 2
CaCo3) ( 00 600 Part 21) -
mg/l), Max
Calcium (as
IS 3025 (
5 Ca) ( mg/l), 75 200 Part 40) _
Max
Magnesium
IS 3025 (
6 as Mg ( mg/l), 30 100 Part 46) _
Max
Copper as Cu IS 3025(
7 . 1.
( mg/l), Max 0.05 ° Part 42) -
Total
concentration of
Iron( as Fe) ( . IS 3025 ( | manganese (as
8 mg/l),Max 0.3 No Relaxation Part 53) | Mn) and iron (as
Fe ) shall not
exceed 0.3mg/l
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Total
Manganese concentration of
g IS 3025 ( | manganese (as
9 (as Mn), ( 0.1 0.3 .
ma/l), Max Part 59) | Mn) and iron ( as
gb. Fe) shall not
exceed 0.3 mg/l
Chlorides (as
10 | Ch( 250 1000 Iia?;?ég)( _
mg/l),Max
May be extended
Sulphate ( as IS 3025 up tq 400
11 | SO4) ( mg/l), 200 400 provided that
(Part 24) .
Max Magnesium does
not exceed 30
Nitrates ( as
. I 2
12 | NO3)( mg/l), 45 No Relaxation S 3025 ( _
Part 34)
Max
Fluoride (as
IS 3025 (
13 | F) (mgll), 1 1.5 Part 60) _
Max
Phenolic
compounds ( IS 3025(
14 as C6H50H) 0.001 0.002 Part 43) -
( mg/l), Max
I 2
Mercury (as S ggrts (
15 | HG) ( mg/l), 0.001 No Relaxation _
48/Mercury
Max
Analyzer
Cadmium( as
16 | Cd) (mg/l), 0.003 No Relaxation 1S 3025 _
(Part 41)
Max
Selenium( as IS 3025 (
17 | Se) ( mg/l), 0.01 No Relaxation | Part 56) or _
Max IS 15303*
Total Arsenic
18 | (as As)( 0.01 0.05 Igaffé%( _
mg/l), Max
Cyanide (as . IS 3025 (
19 CN)( mg/h, 0.05 No Relaxation Part 27) _

201
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Max
Lead (as Pb)( . IS 3025 (
20 ma/l), Max 0.1 No Relaxation Part 47) _
Zinc (as Zn) ( IS 3025 (
21 mg/l), Max ° 15 Part 49) -
Anionic
Detergents ( Annex K of
22 2 1
as MBAS) ( 0 IS 13428 -
mg/l), Max
Total
Chromium . IS 3025 (
23 (as Cr )( 0.05 No Relaxation Part 52) _
mg/l), Max
Poly Nuclear
aromatic
24 | Hydrocarbons 0.0001 No Relaxation Aéiz('\)/l _
(as PAH) (
mg/l), Max
Clause 6
of 1S 3025
25 Mineral Oil ( 0.5 No Relaxation ( Part 39) _
mg/l),Max Infrared
Partition
Method
To be applicable
only when water
is chlorinated.
Tested at
Residual Free consumer end.
26 | Chlorine ( 0.2 1 153025 ( When protection
. Part 26) . .
mg/l),Min against viral
infection is
required, it
should be
minimum 0.5 mg/I
Total
27 | Dissolved 500 2000 Iga?;?i:)( _
Solids, mgl/l,
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Max

No Relaxation

Max
Radio Active -- _
a) Alpha IS 14194
emitters Bg/l, 0.1 Part 2 _
28 Max No Relaxation
emitos B, | 1 S 14194
'l Part 1 -

C- Applicable Noise Standards

Limitin dB (A) Leq
Area Code Category of Area : : :
Day Time Night Time
A Industrial area 75 70
B Commercial area 65 55
C Residential area 55 45
D Silence zone 50 40

Note 1 Day time is reckoned in between 6 am and 10 pm.

Note 2 Night time reckoned in between 10 pm and 6 am.

Note 3 Silence zone is defined as areas up to 10 meters around such
premises as hospitals, education, institutions and courts. The silence
zones are to be declared by the Component Authority.

Note 4 Mixed categories of areas should be declared as one of the four

above-mentioned categories by the Component Authority and the

corresponding standard shall apply.
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Annexure IV

Extra ordinary Gazette

294
SECON PVT. LTD. GREEN CIRCLE; INC.



®

GUIARAT GAS

EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union

territory Dadara & Nagar Haveli Geographical Area

z »

THE QAZETTE OF INDIA | EXTRADREINARY

[Fags |z 1)

—_—

Mmq&ﬁmﬁd!?!&mqthﬁ.@vt,cmw?mww
o ¥ Aty A o witw e v vt A IRA w el ARE &7 e ad A

=t & fav == e

1 Wy Sy v Tehe by Mw S8 W Sl e
s Wit wed fm gE drure A AT e s e

wrosesy

Trhr gt Wigs W

raa

A

! -
| yotos T SRR
1

| e

SECON PVT.

LTD.

GREEN CIRCLE; INC.

295



®

GUIARAT GAS

EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union

territory Dadara & Nagar Haveli Geographical Area

an feavx | ] W W TN | FETY

i
;

' « R wmEn
. FE-alT e
[ . e sawt

| ARy dEiaA, vl owr st Sl e eftEw wssvem wfis B
SO ¥ W g s e D

D) Ay W Aok wiEw § A

"o s fowoREw Auek o i pe@ediercaitc e want F, wEw
" SR widhy, G- wfbur dRaw aw AuSe by ot §

T v N SR S ST AN N & oI e wemn iy A Re @i iy

B e FR B

MDNESTRY Qi mnﬁ
(D parunswt of Coomen b AlTas
(INPAASTALIC TUME SECTION)

NOTIFECATION
Morwr Dl tha 2%h Aarch, 3012

Suk: Harmonizad lis

iNuthnmoIWMndmwmmmm”mm
(CCH} taken in its Mestng held on 5™ March, 2012 cn the identificanon af e harmoalzed & of

Infrastructure sud-sectors, om Instizutiomal fechanism 1 hereby constitatec cansisting of the

lallowing:-
L Secretary, Deparoment of Economic Affalrs ' Thileman
Il Member-Secratary, Flanning Commission - Mesmber
. Soecretery, Dopartmont of Revenue - Membat
f - Membet

Chief Scoram: Adviger, Dupartmant of conamic Affain

v,
v.  Regpressnrative of Reserve Hank of Indla
ul Neprussntative of Securitles sod Exchange Board of india (SE2T)
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|

Y

THE GAZETYE OF (WDIA & EXTIAGIIDINARY [ LT
wi.  Representative of invurance Ragulntory and - Manlrer
Development Authorisy (180A)
Wil Raprasentative of Penseon Fund Avaletin y wini - Mamiar
Davelopmant Authority IPERDA ;
I%. - Beeratary of the concermed Adménistrative Ministry/Depsrtmant - Member

b A The Termr of Arfertoce of the insteaonal Mechandsm would ba ks under
L To update the Mastor List of lnlrastreture wib-sectors as enciored ot Annoxure-L anc
L Te revisit the mirasiructure wit-secton sutside the Master List which are resarely baing

$umporied by any agancy alvar an appropriste period of time.

3 As per the dedclon of the CCL, the harmonised Master Ust of subsactors Is maset to gulde
A e agancies respansible tor Wpganing infrastructure in variows ways. Eaeh finencng sgnocy
thall ba feme to spoll OUL its rersons muawlrsmuadwb—mmolmmm

that It intends ts support, with sdecuits gstiiicatian for indusisn/aon dnclusien of spaci¥fic sub-
sectors from the Master Liss,

< e institztonal Mechanism will make recaommaendstions to the France Minster for
dxtigian

s The Institutional Mechanlym will be serviced by the Dupartment of Economic Affairg
RAJESH KAULLAK Sy

ANNEXURS- |

Harmonised Mastor List of Infrastructure sub-ssctors
) infrestructure
“ﬁ'—r‘?"” . s subsecios |

Roads and bridges

Porls

Inland Wisterways

Alrporty

Raviay Track, tunrals, yisducts, tnoges
Uthan Public Transport (sxcept roling siock In case of |

urbén roan )
_rben rva0 transpor N

Electricity Trarsmizsion
Ebclridy Distribution

z ]

e e — R

L | Enegy

Boid Wasis Meanagerma
Yalar supmily dlpsiinss
Wagler irzztmant plarts
Sewags sollection, westmant sse claposs! wymem
tmigation (dams, chennels, embankirents ai)

Sl ¥ster Deaineoe Sustam, J

-.o-..._.fo'...'
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Ecucation Instiuions (capits Socx) |
Hospiials (capital sheck)’
Tho_o Slar or higher calegory cassified holsls lccated
Outsice citias with popld aten of mora thas 1 mdiun
; Ca'v_n‘roﬂ irdrastrucius for Industtsl pare, SEZ. Itewdn l
| ' (_-mm;: 210 ugriculturs msrkets
| . ;lﬂﬂn.c (Capital kvastrment)
* Posl hevest siorege nfrastuciuce for asrcutire

I hodicutiural produce including cold nfn.'og:: s
l « Termingl markess |

¢ Soidesting laborstodies |

LU

* Cold chain® ,
|

l
|
| e [ ——

i v 2
3 inudradon mapyroetioy eemvired (n(nstreces sk oo bLadhgtrmatng vomies, wstions ind bdidings

: Inchvdas stratagic sonpe of irwle of!
3 lrish s clty gas Wit imdiun netweact
'bﬂoun e fbee’ wirgfabie networks ey crovile browdmnd feosvet
, rzlidon Baodion! Cul fnpws, Pors Mailan! 1raising Hestitetes sod Dugueontis Cerne
etasied oold room Meiliiy for e leved pes-Deaing, for preservation ar toeage of sgriculiers wad alliad Wodirr.

waning prodecs ssd men

109352//3 -2

Frbmcal Ly ide: Mmager, Ovwwsnwnst o ks frass Ring Aone N"§-|| N Zhoth | b D044
wul Natuted My b Contialer of Asfionises Pele-) 10034

298

GREEN CIRCLE; INC.

SECON PVT. LTD.



@
(4 EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
SULARAT GAS territory Dadara & Nagar Haveli Geographical Area

Annexure V
CSR Policy of Gujarat Gas Limited

299
SECON PVT. LTD. GREEN CIRCLE; INC.



A
c EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
GUIARAT GAS territory Dadara & Nagar Haveli Geographical Area

GUIARAT GAS LIMITED
{GGLY

CSR POLICY DOCUMENT

Fidle wod appldicebility

I, Guparat (s Limkled has developed its OSE policy i accordance with section 133 of the
Companies Act 2003 pnd the Companies (Corporate Soeial Responsitality) miles 2004
therenf

The Pohcy shall .'||1_|1|:. t nll CS5E progecis programmes anderiaken by the {'|1|1|]_:-;|||}'
neross s woarkmg _g::ngrrlphm:-. {In complinnees with PrOVISIONS ot Schedule V1T of The
Compaakes Act. M3

1

Vision Statement ; T 5 RS snasihiliiy

As a socally respeasable conporae GGL wall progsere sustadmed sl wclozive growih m ihe
-u:ll.'iu:l:.. |.':‘:|.l|.'|.':|:||'.‘:r tlee connmmibntes 1l aperales. ol I|!||.I.IIJ;.|||. ths Liisdmess prachicas el soeial
ingtatives, The t'-:_:-1|1|1.'||1'_|.' shinll stmve o remmin ahead of the law i porsar of e=mvarommeani
prodection and pamral resource conssrvafion

Corporaie Social Responsibility (¥bjecimves

The Company will: contibute positively fowards sustainable and anclusive prowah of the
soeiery with o foens oo brabal, vilvecable s marginahized pepalations by
1. b conuuafied o preanotiaee hveliboods do the noal areas of 1'% opemation
2 bemg ccangmtted towards enbunensg the soco econome wellbeng of tle loeal
comunuaty around iy opemivons

3 be commited o pnpariiesg skill traigings for omaking voolle employvable
fespecinl focus o the nual wibal youil)
follow respousible busivess practices acvoss its operatiins
prdnonng {cescle’ pee-school) education aowng  mogaont childeen oty
AT AL CoOMLes
6. Envaonmment ad 105 consarvation awardness o schools aceoss ity ospeational

bl

Arens

Buald orgmmzatanal c:||'|.1l:|||1r|e': nuid have nn effechve orgamizabon stnacture

to spsnge gnplerpentation of its CSR policy amd progranunes

8. Pamoer with Goverument, local NGOs, and business paitoess to schoeve ifs
CER goals

0. Ensuring envuoumenial sustansabdaiy, ecolomesl balamee, profociion of foan
and faunn nad nnamal welfare

CSR Buadpet

L, The Board of Company shall ensure that each fsascial vear the Company spends at
least 2% of ihe average pef profit made dotiog the three monediate preceding
finamcial vears.

X As per sectio 153505) andd secsrem 13443) (0). fhe Company wall repon reascas {oi
umder spenchng of the alioented CSE nedget of the current finnncial vear

Page 1 of &
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idiclity ol C5H policy

1. The Company CSE Poliey amended by tlse Boasd oo 18/1 12016,
20 The €SB policy sy be ammended s tequie.

I hemaiic preas

Thee Company CS5R programoees wall be identified. inplemented and  modified as per the
CER palicy

Tl thematic aress of the Company™s CSE programmmes will inclode

5. Thematic Deimils | Locstion Tmplementation

ma, | #rea e lamisem

1 Cinnaansy & GGL i commuitted o | Gecgaplies | . Through  soppoat  of

Developmient Caisime npoving 1he where Gl N reevan

standard of living of the | works Govermment agency
boeal COMmIEIEY by | namely s The work wall  be
providing  aceess to | Ankleshwar, monitored by CSR
envircunental  education. | Bharach, Team
Lxalnls. aanniniscde, and | Smmd 1'.'.'I|_I1 8 DhHrect conmibuiion 1o
enmviromment  enre  {green | and implementing
parks) 1o the arsas arcoand Bhavnag Ciovermueil azency

IR e LT S
«  {EL will edemfily nesds
of the people pror e

developing il
unplensentig the:
PrOEiAILIbES,

J Skill Training | « GGL 15 commitied o | Actoss il = Thoough sepport of
sirengihening the | Geogiaphical NGO relevant
employient capabilities of | aleas i Gowernaient 3gendy
psargmalized  popilstimss | alove # The wok will be
across the connfry mdiiored by CSR

# Tt wll mdopt [Tls  ond Team
DT ve quality of ®  T[hrecl cowtmbofion
fraioma. strengthen course o nnplementing
crricidar,.  and  peovide Croverunent agency

minfizstinicia e sigpeor

o GGL wall proooote  dhe
cutlure of saf=hy

& Gl will el
employiient  opperinities
for  those  muoed i
RECRIRIFI Caln b o) ke Iy
imking them with 165
CHIEFRCTOR metwork,
whenever possible

Promcding | s GGL will focus on the | Across »  Throogh suppart of

Page 2 ot 6

301
SECON PVT. LTD. GREEN CIRCLE; INC.



®

GUIARAT GAS

EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union
territory Dadara & Nagar Haveli Geographical Area

Edneation migrany  ribal  Jabonr | loeadions NGO relevan
conmmmnmnes amd fher Giovemnsznd agsmey
cluldren o educatson o The wouk will b=

¢  Promoting oesmilored by CSR
envireaaertal Team

awareness 10 Gujarat s Dmect  contmbuion

B i beiventing

AOveTie AEency

Preveuriva Agriss *  Through sapport of

Health  cnre lacations NGO relevonl

Hygisus CGiorveriiubeiil ageicy

Ednention’ o Tl work will be

MNutrziion memitored by OSE

Tead
« Direct  conbribution
i mplamentng
Giovernmsent agency
Enveronment’ Acriras s Tlcugh 1.|,1I:-|;u:|n: -.:uj'_
sustainnbilary locations NGO eelevanl
GOvernnren Sgency
¢ The work will be
momtared by CER
Team
o« Direct  contribuficn
in nnpbsmenting
Giovenumeni agency
Colture Augrema e Tluwongl sopport of
Herdnge locaizons, WG relevau
Aluedalad CROVETIINEINT SEeTicy
Al s The work wll be
Ceamedhinagnr momioied by CSE
Team
# Direct  contmtnaion
fix nup lementing
Govermnsenl ey
3 iy Gl 5 connpntied e ihe | Geographies | Throngh soppot of NGO

Lot & | statand of lvvwg of the local | where  GGL | redevain Gioveribaent

Fovieommaptal | cemmameity by providiog | woeks ALY

pastaisability | necessary sapport, inchelug | panely The vk sl b mmenibomed

smpply of gas at free of cost, i | varions by GG L Team

crammicries el ofler scoal | disticts o

propeck ot aress aroomd 115 | Gagacat, Dimect  eonirikialica

aperateens and other CMH. Thame fir pmplementing
A othss Governl  Agelsy
cyhies ar 10 M

Page 3 of 6
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GGL OSSR Goavernance Strocture

Baoard

Lmplementing poriners as decided by the CSH Commitice from fime Ds line

Raoles and Responsibilities

The Hosrd:
The Board of € R will b pesponsibale to

+  gopstinding the CSRE Coounittes with defined  compesitien and tenure lirougly s
Board resolution.

+  approve the OSSR policy s forodated by the OSSR Conunsttes theongh o Board
resafutom

= ensure that every financial vear fonds commitesd by the Company for TSR activities
are uilized effectively

«  dhsclouse mothe Al J-I‘.-\.']:rml HER U elase (0}, sub sechion (3% of sectwen 134 ihe
I."-:l.'n|:q:|u|-.-:-. Act, the pames of CSE Cowmmnrties members, the colent of the CSE
|:-|'-I||: v kel ensure amneal reporting of s CS5E achvies on the Compony's websate

= enswie peady meporting of CSE sctvitbes fo e Mioistiv of Corporate A ffains
Crovveiimet of India, as per the presceibed formar,

CS5R Commitiee:

. Coemposition of the CS5RE committes: The Bosad level commattes on TSR consists
of the following members

[s CSE Coumniies Member [ -L:;éi:.l.l_ﬂ;lill.:ll\.lllu.'i.'i'ltl.'gtl'\ll:\:
| By

[ Bbelr. Sujar Gimlari, [AS | Chatrman

[2 Ms i;t-l:-ni"']'n Shroft | Member

"' Mr. . D Clatierjes | Memibes

(4 | Mr Jal Patel | Member

Bin s nny of the Oomanaies oweinbers are aol abile o coitunse m dus sele, pros o
the close of li='her tepnre, the Company . shall ansiade another Bomd member
liis Trer place such that the compesition of the Connsittes = me altered.

Paze 4 of &
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. Responsibility of the C5E committee:

& approve achiviies 1o be updertaken m CSE as per Schedule VII of the Compames
Aot 2013

+ recommend to the Board the TSR expenditure to be incurred by the Company.

*  regnlarly wonifor the ouplemenrion of the OSE pelicy thoonght programakes ai
projects.

o peview flhe CSE policy as need be o wedify it
CSE Team

I. Composition of the CSR Team:  The Company’s existing PUA departiment, will
act as the CSR Coordinatitig Team. The team will be headed by the Divector PCA,

. Repensibility of the CSE Team:
# central coordimating pomt tor documentation aixd reporting of all CSE achivitbes.

* terface with varons cigamsation wuts o enswre effschve implementation CSE
programmmes, m lme with the programome and budget targets of the vear

*  pepoiting to the CSRE commites,
«  plan anwual budgets tor CSE activities,

# any other activifies that mav be requured to effectrvely debivery of the CSE
PO STUTRINeS

L. Monitoring and Reporting Framowork

# The Company will enbance 1tz monitonng aod evaluation mechanism that will ensure
eVery programine hns:

[. Clearly defined chjectives (developed ot of existing societal needs that are
detenmined throngh baselines studiesresearch). targets and thne lines.

2. arobust progress momiforing system

3. Undertake unpact assessimments as per the evaluation plan.

1. areporting femvework apnd system w alismed with the requirements of the Act

Programme and Bodget monitoring

o C5R speads will be closely momitored. Funds shall be relensed agnmst veitfied
urihzations as per progammes projeciz approved o the begmomng of the vem. This
may be done throngh monthly field visits, comprelhensive docomentation, snd regulm
mteraction with beneticiary communities.

¢ CSE spends will be andited

# at the begmning of the yvear the expected cutcoines. owtputs and mnputs will be clearly
defined for each CUSE programme,

Page S of 6
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# [mtemnal and extemal agencies shall nodeitake penodic assessment of the progranumne
while i 15 being implemented. Ar the end of the project a thurd party shall nsdertake
an mmpact assessment of the preject

Dacumentation

# In complance with section 134 of the Act, the Company shall undertake the
fedlowing:

s Documentation of CSE paogects and programmes,
o Create a repository of case stidms and good paaciices
o Penodie reporing OSE Comamiiee of the Board,

a  Extemnal pepodting on CSE will inehide:

= Anneal Busiess Besponsibility Beport following the SEBE Beport fonuat on
amanneal hasis

& Updated infonnation ou corporate website {quarterty basis).
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Quality Policy
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W

GUJARAT GAS

QUALITY POLICY

Gujorst Gas Lieited is India’s leegest Gy Gos Distvibution compeny segeged in distribuion of Fipsd Nofwel Gos (PHE) 1o Domestic,
Commercisl, Induitrial sagmonts ond Compressed Noteral Gax (CHG) to outomabile tagment.

* provide safe and uninterrupted sapply of Netural Gas o3 ¢ preferred energy salution
« provide cost etfective bigh quality services withis specified fime frame 1o 25 valued customens
= uadertako necessary efforts 3o reach out 1o every pessible Natweal Gas user | its eroa of oparotions

* capend Iis eperations In sew gocgrophicol areas scross wountry

This is achieved by

Ensaring bong darm & sheet Seomn controcy bar supply of piped neturel gos end ohio soweting of allersale gos wpply serongaments sech o8
lpu-uu.-.u..gm

» Etablishing C5D network and CHG/LONG redall cutiets cost effectivelly snd within Sme frame in ol geogrephicsl eeas

* Eesaring the availobility of required resources

* Opfiemars paielenosce oad uptire of oiseds

* Minirising gor emirsion and loas

* Evsaring proper process contral
°WIM-MWhMMMuﬂhﬁmhMﬁm

+ Exhanding competuacy of peeple by wey of identified Irairing programs

* Compliance 1o applitable legal, natuteey and regulsiony squirements

* Urderstonding end maritarieg reeds & wpectesions of siakehelden

* Upduting of this policy i liae with combextval changm ord costimunl improwsesest of Quality Mansgermest Syviers
This paficy shall So widely communicated bo srployos end sinkehalders

Co
L
October 2023 Milind Torawane, 1AS
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Asset Integrity Policy
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o

GUIJARAT GAS

ASSET INTEGRITY POLICY

We of SOL are commmitind 1o srusrn that PHO, OND, ING £ LOND cxasts oes sefie and it for parpose over thale lile cpede of Dasign, Procurement,
Comstructioe, Operction, Neinfenarce and Dispasal In ceder 1 protect persoasel, sebiie, property oad environment.

Our commitmants

* Carppliaece with opplicebile legislations, regalations ond releverm ratiosel & imemeticoal codes ard siandardh

* Syrtoractic eveluation of risks auodeted with cparcom of cor ousty

* Effective ollocation of resserces commassarcte with the ritks, for prewsetion, defectioe & mitigatien ctivities 1o redeca e risk 1o As Law As
Reesosobly Prodicshle (ALAKP) level

+ Carlincal isproversent by coplying betass leemit, edepting beet prottices asd vpgrading tedmelogy

« Establish sysvers 13 idenetly aad coomahy with appbicable legislusons, reguictions ard relevast saticnsl & Iefernatises sandurds

» Exteblish Asset Integelly Mensgersen! Plan [NIWP) o colledt, velidate & update dom, to ideniily relewent threats, 1o assens risk asd lo
Ineplersent offective conbal meames for eiswance & maimonenis of asset imagrity sk to ALARP lowel

* tteblish performonce eveluation macharism % mositor elactivessss of Asset Irtegriny Manogement Syiter

*leview of reguler istorvel of cor Asset lefogilly podosmance ogoint sef Sarget (hey pedermance indicoes) to odvieve contlscol
I provement

* Inglemast Meoagemon! of Chenge (MoC) protess effectively to soetrol systom chenges effecing the imegrity of the asset theough rigeroes
rweiow & cpproval peoced

*Create o eeitare ol comtrwoes leoming by oot cowse waalysls of foset integrity fnlhues, incidents & moar min, and shaving ol lessons
lwarsed wih of uokehelden

* Exturn the compatency of the G6L warklores & Controchaes in on ssebiing ervirasment 1o schiovs integrity of the ctiety

* fxteblish o communicoton plas % mgelete & axchange e infarmation %9 melovast Infereel & extermal siaks Bolders partuining o senat
Immhegyrity menagesent

* Eagoge elfoctivaly with cther utlites, castomen end genosal pabike b sur cpereticn ones

* Frepare ond saintals docamented procedsres and mcsrds secamary %0 afioctively marcge fhe integrity of the arsets snd asseciated ritks

L2
Octobar N73 Milind Torowane, I1AS
Maroging Divedtor
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QHSE Objective
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W

GUJARAT GAS

QHSE OBJECTIVES

Gofarat Ges Limited {GOL) shall porsue bollowing SMART {Specific - Meassroakie ~ Ackievoble ~ Relevont ~ Time boond} ohjedives % inprove
the QHST [Quslity, Recith & Safoty ond Envirosment] perfornanie and fuifiliment of sosds & axpectations of stokebolders:

* Set op/Erhance ratwrod ges Indrestrechure 0aé potwedk ¥ seoch cut % all potontial customens
* Erswre oaletasspied supply of Nateral Gas

* Erwwro safo amcwtion of profects oad operatises of sxrety

* Nisimiro Il efoct ca heath & orelroamest due 12 sperotoas & basiness ecivities
+ Ersery carepbimace o Sreaiem bor Deerastic Carmodticn

* Ersure delivery of fhe prsject within timoline

+ trsura bighes! bavel al pedormance by comvecior sed wpplier

* Ersyre promgieens and ebbactiverens % inprove covtomer wiidocticn

* Imprave job skifis aed mpshiities of employees

* Provide witable sspocet foclitfes % leprove werk elficlescy

= [rhanie compliance thraegh waricus aadits and Intpaction:

G0 shell sraur schivwemant of objectives throsgh cloction of respemibilitiar, stting of tergets, dewslopment of sctos plara, provisies of
adagrule mscoxes, sfictin mentoring od pariedic marogemet! review,

L2
Octebar 1023 Milind Torawone, 1AS
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Annexure IX

GGL Annual Operation and Maintainance Plan
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GUIARAT GAS

W

GLUUARAT GAS

Annual Operation and Maintenance Plan (A0RMP)

Famuat Ko APA-F-ES
TR [
£ et e Datw O - 2007

IMnmn:u-ug of Priser g [ Flone of CGS

1 Dl HEuF R
2 Tesung al Emergendy Fren Weskly G cawmed Instalalon
E Cafitragion of Metenng ssseem Transmien [FTTTOFT| Cleanedy
[ e morsibor g f0 b dorw st bouiday of prombess doring
[ - kray |6 AR o 10 P, ) mnd nisht howes [I0PA, Ea G A ML | In
4 JError ot marbeing & Hoi kel Dirtarly il gusar Bay 15 anvire Akt S i B b watlvin lieets
Epercilied i the COA Bauyed by S9CH
5 JLacik Chantds oF @l bambs an 0G5 Hall ¥ Iy
Onc. Mo - 581218 K
i Wake (Iperation E Greasing Half Yeary ML F-a2
7 Irl,.lll'.l,lmﬂ Test ol PEVSEYTRY & afiean chengs cusi Hall Tesrly
Doz, Mo, ASS1F-13 8
4 Checling of Earth pik & Eadhing electmdes Half Vaarky
RARLT-15
Farm 11 1o e abtaned dor fiter & Kok ok dram e slled
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Annexure X

Land Use /Land Cover (LU/LC)
Maps based on Satellite imagery
for the study area
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Methodology adopted for preparation of Land Use for Union Territory Dadara & Nagar

Haveli project

IRS Resourcesat — 2A LISS IV (fm) Satellite Data was used for the generation of Land Use for
the Area of Interest (AOI) for Union Territory Dadara & Nagar Haveli Pipeline region. The raw
data consists of 3 bands which were further stacked to generate False Colour Composite (FCC)
Image. The FCC was georeferenced with the help of coordinates from the georeferenced

toposheets.

Satellite Data
Procurement / Downloading

¥

Image Stacking / FCC
generation

Y

Georeferencing

Y
Vectorization

!

Attribution and database
generation

Y
3y Editing and Topology creation

Chan'z;es Statistics

obsérved Generation
A 4
Field visit

Y

[0}

LU Report preparation /
Map Layout

&
N

Flow chart for Land Use generation
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According to the MoEF guidelines for Oil and Natural Gas pipelines, a 500 m buffer around
proposed pipeline route in Union Territory Dadara & Nagar Haveli was generated and
superimposed on the satellite data. The forest boundaries were taken from the toposheet/s and
was further superimposed on the satellite data. Based on the visual image interpretation, on-
screen vectorization was performed to delineate various Land Use categories. Topology and
attribution has been carried out to prepare draft LU maps for field checks. Certain areas and
features were observed having ambiguity during visual image interpretation, which were further
field checked and corrections were incorporated to increase the accuracy of the Land Use. Area
calculation, Statistics generation as well as Map preparation was carried out after incorporating

all the changes observed during field visits.

The Land Use area under each category for this pipeline was shown in each pipeline network

with separate map.
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Annexure Xl

Baseline Enviornmental
Monitoring Photographs
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Air Quality Monitoring Photographs

Near Kilvani Gram Panchayat Near Athola Branch Post office (Wasona)

| NearCPS Falandi Cummunity Class | Near Primary School Umerkoi (Umarkui) |~ Near UD Pharma rubber (Falandi)
| (Falandi)
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Near Umarkol Bhujadpada Primary ‘ Near Swaminarayan Mandir Sayli Near Kendriya Vidhyalaya Salyli
School |

Near Javeri Flexo (Kharadpada) . Near Bhavin container Naroli Near Khanvel Road (Khanvel)
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Near Sacred Heart English School Near Amit Petroleum ( Surangi) Sahajanand Park 2 ( Khanvel)
Dapada
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Noise Quality Monitoring Photographs

Near Kilvani Gram Panchayat Near Athola Branch Post office (Wasona) ' Near K K Dhaba (Kilavani)

Near Faland| Near Umarkui | Near UD Pharma rubber (Falandi)
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Near Umarkoi Bhujadpada Primary Near Swaminarayan Mandir Sayli Near Kendriya Vidhyalaya Salyli

Near Javeri Flexo (Kharadpada) Near Bhavin container Naroli Near Khanvel Road (Khanvel)
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Near Sacred Heart English School
Dapada

Near Amit Petroleum (Surangi) Sahajanand Park 2 (Khanvel)
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Ground Water Quality Monitoring Photographs

Near Kilvani Gram Panchayat

Near CPS Falandi Cummunity Class Near Primary School Umerkol (Umarkui) Near UD Pharma rubber (Falandi)
(Falandi)
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Near Kendriya Vidhyalaya Salyli ‘ Near Khanvel Road (Khanvel)

Near Sacred Heart English School
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Surface Water Quality Monitoring Photographs

Near Amit Petroleum (Surangi) Near Sayli Road Near Kilavani Road

* Near Dapada to Surangi bridge

335
SECON PVT. LTD. GREEN CIRCLE; INC.



‘D EIA-EMP & RA -DMP Study for Natural Gas Distribution Network in Union territory Dadara & Nagar Haveli

GUIARAT GAS

Geographical Area

Soil Quality Monitoring Photographs

Near CPS Falandi Cummunity Class
(Falandi)

Near Primary School Umerkoi (Umarkui)

Near UD Pharma rubber (Falandi)
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Near Javern Flexo (Kharadpada) Near Bhavin container Naroli Near Khanvel Road (Khanvel)
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Near Sacred Heart English School
Dapada

Near Amit Petroleum ( Surangi)

Sahajanand Park 2 ( Khanvel)
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Annexure Xl|

Budget for CER as per Ministry’s
Circular along with Activities and
its timelines for commitments
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Estimated budget to be spent year wise (CER)

Industry will provide 1 % of the proposed project cost (i.e. ¥ 13.00 Lakh) towards the Corporate Environment Responsibility as per

brownfield project. Socio-economic development activities will be planned based on the suggestions given by public as well as

general necessities in villages.

Planned activities under CER as
per specific needs at nearest
villages

Budget (Rs. Lakhs)

1st year

2nd year

3rd year

4th year

5th Year

(25-26)

(26-27)

(27-28)

(28-29)

(29-30)

Total

As per necessity of local
community / areas projects such as
education facility, heath check up
camp, Health & Environment
awareness campaign, Plantation,
skill development programme,
Environmental Monitoring, Mock
drill, implementation of EMP and
suggestions during public hearing
etc.

2.6

2.6

2.6

2.6

2.6

13

Grand Total

13
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ABBRIVIATION
SCADA Supervisory Control and Data Acquisition
LNG Liguefied Natural Gas
CPPSM Cathodic Protection Power Supply Module
BIS NACE Bureau of Indian Standards National Association of Corrosion Engineers
BS British Standard
IEEE Institute of Electrical & Electronics Engineers
IER The Indian Electricity Rules
IEA The Indian Electricity Act
API American Petroleum Institute
OIsb Oil Industry Safety Directorate
PNGRB Petroleum & Natural Gas Regulatory Board
CCOE Chief Controller Of Explosives
NFPA National Fire Protection Agency
APHA American Public Health Association
CHCs Community Health Centers
PHCs Primary Health Centers
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