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MATIARI HOUSE C-48, K.D.A. Scheme-1, Karachj- 75._'5.L

EHEAD OFFICE:
Direct Phone: +92-21 343904489 papy o, +92.21 3a,

] 34525698, 34536614 Fox+92-21 34541734 o matoln,
FACTOIRY: Deh Pannu Nasar Pur Road, Dist, Mcmorl Pakistan b

MPL/3 W /2018 | | .Jul)f 5,2018
Mr. Ifkhar Ali Khan, o
Director "'DY rr OMr—;:.J\ “h PE qu

- Registrar Office, — . —_
National Electric Power Regulatory Authority, DR / v L
Islamic Republic of Pakistan @iﬂ" b - 0] ol 18
NEPRA Tower, Attaturk Avenue, G-5/t, =S D;%L% AT o
Islamabad ' St —ADEr (\ic) o Y
IR — LA CBG PR - C hﬂwm}\
SUBJECT: APPLICTION 01* I\’IA’] OL (PRIVATE) LIMITED FOR GRANT OF o (:u oy

" Dear Sir

2. It is to inform that we did not receive your letter # NEPRA/R/LAG—30/8906, dated 6™
-+ Jue,2018 and same is now received along-with your above referred letter of 31 July,2018.

GENERATION LICENCE INRESPECT OF 6.2 MW THERMAL
POWER PLANT DISTRICT MATIARI

Reference your letter#f NEPRA/R/LAG-30/10036, dated 3™ July,201 8 on the subject.

/

2. A Pay Order # 19662220, dated 6 July, 2018 amounting to Rs. 9,066/= (Rupees Nine
"Thousand Sixty Six Only) on account of short amount is enclosed.

’7%?54;‘

3 As desired, the following documents are attached:
i) Authorization from Board Resolution/Power of Attorney for submission of }
subject application as requm,d pursuant to Regulation 3(5)(’1)(1) of 1he
. Regulatlons

7
g XW

i) Certified true copy of Certificate of Incorporation {Col) duly certified by SECP,
as required pursuant to Regulation 3(5)(a)(i) of the Reguiatlons

7

iiiy  Certified {rue copies of Memorandurm and Articlés of Association (MoA), duly (\‘\“S
certified by SECP, as required pursuant to Regulatzon 3(5)(&)(1]) of the Xy
Regulatlons SaNAN

Cw

iv) Latest financial statements of the company as required pursuant to Regulation
- 3(5)(A)iii) of the Regulations.
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g HEAD OFFICE:
MATIARI HousE, C-48, KD.A Scheme-1, Koruch| 75350 Palki
Direct Phene: +92.21 34390448.9 PABY No: +72-27 3452{15?;2

2] 34520498, 34535614 '
Fax:+92.21 34541734 tol
FACTORY Deh Ponnu Nasar Pur Rocd, Disi. Ma[::anl:laPic]lk:;: @CYbe" i

v) Supply of Voltage (11Kv/ l32kV) Voltage distance and name of nearest grid
(smgle diagram) as required pursuant to Regula’uon 3(5)-A(x) of the regulatmn

vi) Plant Efficiency:

_a) Designed Efﬁmency of the plant (%)
-b) Gross Efficiency of power plant at Mean Site Condmons (%)
c) Net Efficiency of plant at Mean b1te Conditions (%o)

4, fRequlred follomng 1nf0rmat10n/documents :

- vii) ~ Proposed Power Purchaser and quantum of surplus power 10 be supphed by MPL
" i) Draft Interconnection Study

| ix) Draﬁ Em.fironment'al_ Study

5. Anéarly response is 'reqﬁe_sfed.

Yours faithfully, .
For Matol (Prvt) Limited

’ (mm Baloch)

Resident Director



LIST OF DOCUI\/inNTS

| vidi)

| X
. ) -'requlred to synchromze to grid. -

| DESCRIPTION .
). Authorlzatlon from Board Resolution/Power of Attomey
" | Certified true copy of Certificate of Incorporation (Col) duly
ii) - | certified by SECP, as reqmred pursant to Regulauon 3(5)(a)(1) of
-~ | the Regulations. '
I |Certified true copy of Memorandum and Articles of Assoola‘uon "
i) | (MoeR), duly certified by SECP, as requ1red pursant to Regulation- |
S E33)(a)(i) of the Regulations. -
1.iv) | Latest Financial Statenient, '
1"y - | Typé of Technology. |
" i) - Number of units (No.)/size (MW)
vii) | YYear Make/Model. Operation date and expected remaining hfe ,
. | Installed” capacfty, de- rated eapac1ty, Auxﬂlary Consumptlon Net
. Capac1ty L . : . _ _
~ "!'Fuel (Oﬂ/Gas) type 1mported/1ndigenous ' sop‘plier' logistics,
ix) |pipeline etc. In case of Gas fuel, a Gas Sale Agreement (GSA)
| 31gned between the apphcant and Gas suppher
| x) '.51ng1e-11ne dlagram
- | Plant oharactenstlcs generation Voltage frequency, power factor
o | aufomatic generation control, ramping rate, altematwe fuel t1me(s)4., :

| Xu _:.

Proposed Power purohaser I
xiii"| Draft Interconnection study - Annexure-A
Xxiv

Draft Environmental Study - Annexure-B

XV

NOC from SEPA
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 w HEAD.OFFICE: Co s .
%‘%@ g MATIARE HOUSE, C.48, K.OA, 5S¢ hema 1, l’orm:hn 75350 Pmlc| fan,
et B Difant Phone: +92.21 34390448.9 PABK ta: +92.23 34521382,
LSRRI 4599498, 34536614 Fot4+92.21 34541734 E-mall, matel@cysecast;p
FACTORY: Deh Pannu Nasar Pur Rcml D;sl MUiJGI’I Pnkl.,lon

«IUN ?ASSED BY C‘{R ULATION BY THE BOARD OF DIRECTORS :
OF MA 1‘ OL PRIVATE LEMITED ON ‘?31“) DECEMBER 2838

| ::_I'.;:'_RESOLVED that Syed:‘Shafqmt Ajl hall, Chisf F*iecutlve of the Ccrmpany is auﬁlonzed to gbtaim e
- Licenee from. NFPRA for. Gc,ncrator of Eiectnmw by usmg Bm-Gas and to supply Gnd Station and to. R
h promcts of Matian G:roup S : '

s FURTI-IER RESOLVED T.‘nat anv two of the tollowmg are guthorized to sign the agreement and c_ﬁﬁer .
— documﬂnts are requu'cd for I;blS purpose . R

- Syed Reza Ali Shah, Director
R Sycd Tammur Ali Shah, Director
.- Mr Dost Mohammad Baloch, Rcsxdmt Dn rctol

I

' t'FURTHER RE.SOLVED that Mr Dcst Mo}mnm)ad Bﬂoch i aw Lhorazed to m'd\e cmreslaondence and 1 o

: Slgll letters recezve nonces ete for ﬂus purpose

i _FURTHER RESOLVED th'lt ﬂle Compam Secretarv Iz, Iqb'11~ur Rahma.n is

authonzea to ﬁmnb}: a
. CQl‘tlilbd true capy of ﬂns resolutmn to NEPRA for Lhalr Tecord, : : '

Cer tmcd ta e copy

. (EQBA;U’%M;‘EMAf"
Pemp iy Secr etary -
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THE COMPANIES ACT, 2017

COMPANY LIMITED BY SHARES

ARTICLES OF ASSOCIATION
OF

MATOL (PRIVATE) LIMITED
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dwelling houses, offica” and j
convenfences which -hay ba caleiltsled, dire
advanee the Company's En!_er};sgs and 1o ob
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“ACT") shall be the regulations of MATOL (PRIVATE) LIMITED (the “Cotmipany’

THE COMPANIES A(f-
{Private Company leﬂfﬂ(}b'[ hay
ART]CLES OF ASSOCI@ 1

-~ OF S
“MATOL {PRIVATE) LIMITED

PRELIMINARY

The Regulations containad in Table “A” to The First Schedufe to the C 'mpames Act, 2017 (the

’) s0 far as these are

applicable 1o a privatecompany.

~ PRIVATE COMPANY

2. The Company is a “Privats Compnny’ within the’ meantng. of Section 2(1)¢49) of the Act
andaccordingly:
i WNo mwt'ltmn shall be made to the publlc to subscrsbe tor the shares_gtrb&_e, ures of
- 1he(30mpany : '@,&%W?mv? N
ii- " The number of !he membe;s of the Company (exclusw K eIsang,
..employment-of the Company)-shattibe Timited to frﬁy pmw_ T i Eé‘}:* it
“of thig provision, whereg two Br mdre Persons ol orEof mor, éhi;;'ra
jointly, they shall be treated &s “single Memberiand -
iii.  The,right to transfer shares of the Company is restricted in .th
extent hereinappearing.
. INTERPRETATION
3. Unless the context otherwise tequi:rgs; \,.vords or expressions contained in these regulations shall

have | the same meaning as in the Act; and words. imparting the. singular shall, include the plural

and vige versa, 'md wor cls nnpertmo the masculme gender shall include feminine, and words
imporling persens sh‘ril inchude bedtescmporate

(g‘) “Secton™ eans section of theAct;

(i;) “the Act” means the Cb{hp?jthies"Act, 261 ’f‘;ancl"

{c) "TheACl‘ompany" means MATOL (PRIVATE)LIMITED

{d) “the ses_li” means the commbn seal or official seal of theuompany‘

(e) "Commission" means Secni‘itiesrandﬂExchange Commission of Pakistari{SECD),

{f) “Board” means the Board of Directors for the timebeing.



(g) "Board Meeting" means a meeting ol the Du’ea.to:s duly catled and constituted or as the case mﬂy be
the Dircclors assembied‘afra_ AR S

B
0f whose name 1§ for lhe ume Ecmg entered in the Register of Members by
iber to the Memorandum of Association of the Company or ol his holding
Se-any .slnre, scup o;- qthet secwity which pives him 2 voting right in

(h) *Member" means & §
vitfug-of his héing a &
by allatment or othéiy

" theCompany.

Ty

i) "Spe ab Reselution! shath haye: the: meaning assigned: thereto-by the Aet “The: ©ffice” means the

tcred O[‘f ice f'or thc;_ me emg of' thec,umpany
s b

(i) “Chief Executive” in relation fo a company means an individitil whb, siibjéct 1o eonersl and
directiotis of the boaid, is entrusted With whole, or substantfally whole, of the powers of
management of affairs of fé comﬁa’n;f md‘lhc'lfldes a directar or any other person occupying
the posmon of a_chief e‘{ecutwe,_‘by whatevez JDame catled, and whether- -4indera contract of

sefvicdar cfhérw"isg
{ o e

~,

dwtétm% aﬁfjﬂmteck e "‘2

customar}fy \;_p

) “Cm'

refary-. and el
(,.T.lay,b.f;.seﬂ?}ﬂ@?i, -

of assocjation of a company as or:gmally framed or

(r) “Memorandum™ means the memorand )
af company law ar of this Act;

as altered fiom time to tifhe Inf pulsuan

BUS[N ESS

Thé diréstors-shall-havé regard’ to tlie’ 1estrictlons‘ ofi'the’ cnmmencemenf: of busmess impozed by
section TOE andl sdfar ds; thiose testiictons's a ’ _ upon thecomp*my '
‘,’-f' AR .

In case of shares in the physical form, every person whose. name s gntered as-a member in the
register of member shall, without payment; be entitled. to receive, within thivty days after
allatirient ar within fifteen days of;the. application. for regisiation,of tragsfer,.a-certificate under
the seal specifying the share or: shares held: by himand the'amount paid uptheteon:

9
Provrded fhat if the shiare:

g

f i vdirecenl

E\ Sy .‘E. :_q ﬁww-m

runy

41




i

Lil & » 3

| N—

7.4 the share cevtificate iy physical form is deliced, lost or destroyed | it imay be renewed on
payment of sueh fee. il um . not exceeding one hundred rupees, and on such lerms, iF any, 25 o
evidence and inLi'cmnilx- an paymeny af gxpenses inearred by the company in invesiigating lite
as thee (iwLLLUthm 1. ‘ -

8. Lxeept to the extent and in the manner allowed by the seclion 86, "“”"“L&,LL&I the Nunds of the
compiny shall hu uuplmul in Ilw puu,h’\‘;t. ui wrin lodns upors{{\km\%hmw&;‘hL wmpem\ s
shares, 5 EN,

e f;;‘

*u £ %
Of if%}i e, I _gi“ri-:'c,_‘ fifty
i,(){}[’}wfmﬂ“f\duww lnre m Qgp) tﬁﬁfggg% AE/ml Rs. 10/-
i&fwc,:s\w inut‘\&lh{i aud m Sy

W COMDany

i aecordance

Syed Shaflya Al Shah
Uil Exeeutive '
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(1}, A member (Iesuous of selling any shares held by him, shall infimate tg the board of his
intention through a notzce

:

& 0:1 reempt ofisueh: nntfce, the board shali, witlhin= pericd of ter days; offer those shares

g}':?]
B }

for sale to the: members in propartion to their existing shareholding: &
(3 The letter of offer for sale specifying the numbgp of shareq g f‘ ?h“‘é’ii@}y s entitled, P
price per share and specifying the time limit, within which the Ol}e} S upt accepted ée cemed as ?EJ
declined; shall be dispatched to the mermbers through rt,,g;ls ,g,gt stsqﬁ‘?ﬁﬁu{wr @- thlo'ﬂﬂh b

electronic mode. ; a o w;;f» r;gu 'c'u;, 5

I Sl fl
(4) . If the whole or any part-of the shates offered is detli g’ or s qft%ﬁai [ fietbodrd may ij

offer suel shares to the: other members ix proportion to theirshard ﬁ&fm s & / )

"/

(53 : e shases may %
be sold to any other person as determined by the member, who initiated the offer 4
(&) For the purpose of this section, the mechanism to determine the price of shares shall be e

such, as may be specified, §
iy

El. The instrument of transfer of any share in physical form in the company shall be executed both by

the transferor and transféree, and the transferor shail be deemed o remain holder of the share kf
until the name of the transferee is entered in the register of members in respectthereof. Y
12. Shaves in physical form in the company shall be transferred in the lollowing form. . or in. any i
usual or commion form which the directors shallapprove:- i‘;ﬁ
&

13

= %‘;’"
2




FORM ANI;};
( f schecz’%i

L...., .' ....r'"Sio.‘....

mcl us:ve, m

the said share (or shar es) SUbjECI to.the condst;on aforesaid,

As witness our hands this ............

Signatife .o..ovee e, o
Pespsferes -

. Full*Nanie; Father's /H Iusbanct’
Name

CNIC  number (in  case of
. forei ner, Passpmt\lumben)

'Oc:cupatlon and Usual Restdenttal

Addfess

Witness b

Signatre..ooovioeienennn..
Pate.in.... :

Natne, CNIC Nomber and full
'1ddress

TETYPUPTNE (s

the ‘MATOL (Pi_ IVATE), umrrj:n to hold plo. the spid, wsfr; B

executors, “administrator and assigns, subject to the several conchtlons o1 vﬁﬁh\l_\qheid the “’z}' >

samme at the time of the executiorn hereof, and b, the safd ‘fransf’eree do he {Q “‘E}i’
i

' -'E‘?ii&féférée
Fult 7 Ngme, ~ Fatlidrs
i fHusband s Name.

B _N'ltlonallty

1 + Brvsanarareenr e raboniiee s st e
o hereby ‘cmnsfer 1o sald transferee T
ber

i\

e 2O B | R REES

Signatie ...

CNIC number {in case of
foreignier, Passpoft Number,)

and {;j:SU_E!l

Residential
Address
Cell number

- Landline mimber, if-any

Email-address

_ "P?’ifﬁﬁ_s?'?r |

Watne, CNIC Niumber 408

full address

(1 SleJect to the restrictions contained in, regulation 14 and 15, the directors shall not
refuse to transfer any share unless the transfer. deed is defective or invalid. The
director tay also suspend the registration of transfers during the ten days
immediately preceding a general meeting or prior to the determination of entitlement
or rights of the shareholders by giving seven days' previous notice in the manner
provided in the Act. The Hirectord may, in case 6f shares in physical form, decline to
recognise any instrument of transferun @ss-nrmannan

{a) a fee nat exceeding Fifty rupees as may be determined by the directors is paid

to the company in respect thereof:and



{b) the duly stamped instrument of transfer is aceompanied by the certificate of
the shates to which it rélates, and such other evidence as the directors may
reasanably require to show the right of the transferor to make thetransfer.

Eel e By s

sfer.of- shares, they shall within fifteen days
“was lodged with the company send to the
F the t‘ef‘usal mdicatmg the (Ief‘ect or mvahdsty to

S !
P ovldeq’thaf ‘mBaﬁ ﬁhall where the tmnsf‘eree isa central deposuory the
refusal shail*h c{)ﬁx}ef}ed Wlthm F vc day’SA :

y

w1€h the t:ompeiny" ;
TRANSVTSSION OF SHARES

14, The executor, adminfstrators, heir, or licminées, as the case may be, of a d'eé'e&sed sole Hd[der ofa
share shall be the cm[y pgrson, recognize by the company to deal with the share in a;:cordancc with
the Taw. [n the case. of; a shﬁm vegistered in the names of two OF.an 'E‘—‘lii oigy the survivers of
survivor; or the executor or administrators of the deceased gy jﬂ{g«,\? gﬂal‘?f&% onty persons

1ecogmsed by the: company te.deal with the share in accordaqca‘\mthhw 7N
e

' '_glucailqn duly
'E__aj/our of the

suctessors to the exfcn’t' Uf 'therr interests andt theu* na
members.

16. A petson-may:- omacquirmg interest in a company as member, wpresenled by shares, al any time
after acquisition of Such’interést deposit with the company a nomination conferring on a person,

being the relatives of the member, namely, a spouse, father, mother, brothel SIS’R?[' and son or
daughter, the right tor Pgteh "ifie interest of the fegal heirs in the shares of the deceased in the
event of his death, ag a trystee and to facilitate the transfer of shares to the degal heirs of the
deceased subject to suceession to be determined under the Islamic Edw of mheutance and in case

ofnonuMuslkmﬁ,membe S’pel their tespective faw, - e e
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ALTERATION OF €

19. The company may, by specialresolution:
(a) increase ifs authorized capital.by.snch amount as: it ,thinksexpeclient‘.
1 Ll ’
(b) consolidate #nd divide the whole or any part of its share capital mto shares of larger amount
Ihgu-; its exjstingshares; .

(c) sub— dlwde its s]mres or any of them 1nto shares of‘ smal[er amount than 1s ﬁxed b;y the
' memb 'ndum

(cl) cancel shares whlch, at the date pf tha passmg Di; the resolutmn in. that behalf haue not been

20. Subject to the provisions of the Act, all new shares shall at the first instance be offered to sueh
the date of the. offer, are. eatitled {o.such issue. in. Propestion, as neatly as. the
ad]mt to the amount to the exlsj:lno ares 10, which, they .arg.entitled, The offer
shall'be made by letter of offer 5pec1fy1ng the number.of shares offered, and miting a time

ey 3,:. hoiy
wuhm which the offer, if not accepted, will deem to be declined, q,nd 4ff SAibE. e\plratlon of the
ime; or: nthe - receipt.of an [t

ation, from the person:to;whom }ﬁgqﬁ‘\f Lis made tﬁajc \%\deelmes

to accei)t the shares offered the directors may dispése of the Si}p’@? 1n=§yw§ﬁhger s y think
o ‘i ‘,[_to tI‘re_company, ’g’ha‘dn:ecmrs may. erwwes ;c&’sg ¢ g&k shme\ whlch

22. The company may, by specialresolution----

(a) consohdate and divl dé its share ,ﬁap_it‘al inte ‘:_share.;{ of larger amount han its, exis‘ting_shares;

;VLda ;ts £xi5 tmo shares o aﬂy @£ thsm mtse shaﬁea @fﬁ smai!ei* am@urat: thaﬁ is. ﬁ:\sedw by
the memorandum of association, subjsct, nevertheless, to the provisions of section83;

{¢) cancel.any shares which, at t_fxc_d,ate of the passing of the resolution, have not been taken or
agreed to be taken by anyperson.

3. The 'cor.np'any rﬁay, by special resolution, reduce its sharé,cap;‘_tai in-amy manner and with, and
subject to confirmation by the Court and any incident authorised and consent requiced, bylaw,



GENERAL MEETINGS

24. Fhe statutory general meetmg of the cem@a&y shal! be held witlkin the period required by seetion
131. co EREATL I el T e

25. A general meeting, to be called annual general- iiseting: shall be Wéld; it 4édordance’ with the
provision of section 132,within sixteen months from the date of incorporation of the company and
thereafter once at:leastdn wvery year withid a pefiod of ohighundred and tweénty ddys following the
close of ts i) n’mc:alyear

26, All genexai meeting of a company othmﬁ[ﬁmgsj“ tl;i’qry meetinig b1 an’ dffudl general meeting

mennoned in sect:on 131 and 132 regp E v’eljml,lsgg” lge'égheg extra o dmm y generalmeetmgs
A . ‘11

1 h H .
3 exh"mldnm‘y gener ng, and extra-

!—LQi‘é req,m&inon, or in clafault may be called by
F(‘at Y tiné thisfs afe Hiof wrthm Pakistan
q ditedtor oFthe cmnpany niay call an

£ Vooow e T T U T
mannel as nearly as possible as that'in which meeting

The directors may, whenever tiley; 1['_1,‘;
erdmm*y aenmal maatmc,a shall aisa ba call fetln
such -réqiifsitioinises 4¢* pro\'f‘dcd“ti%
stifficlent directord ‘Caphbla of 4 ACHHE
- extra~ ordinary general meeting in the san
_ may be, called by thEdlI‘BCtGl’S

27

s
yic4

e

......

2“8’:'% cor1'r[:mn’_€72 ﬁmy prmrtie ii'it}eo—hnk Fac‘rfrty to ns mmn&ers For 'tttend" ng genera? zmennﬂ at

geogtaphlcal dtspels'x[ of* lfsmémhei's

:ot X ' . - : i

NOT‘ICE AND PROCEED{NGS m‘ ANNUAL G;:Nlé;};*kwwﬂﬁi‘m&;

~-but mc]uswe of' the day for“'whmh riotfce g;ven)g 20
Hitid Sl Bkt th% g:.nera‘lf "‘*gj;-ﬁe;
flbe vwen in manner prov:ded by the Act for the general meer é;;.to stftfh"}{ﬁafsﬁ
Bang  entifled to redetve Suchgt Lo 1 t )
| omission to. give HAHE o 6 e Bontbedipl BT Kol R i,
invaliddte the proceedings at any genetalmcetmg

H"‘i

~s”eéf:ol’*(2) of secﬁdn" 'ﬂr'\ﬁzl‘iﬁé B the’ c‘énslde’i*'a‘ﬁ’oﬁ *8’1”*? Haﬁéﬁl statement and the
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.33,

38.

F%

40,

. (1) At any general- :11eennglglt‘ £030 af
_hands unless a poll is (before ot
. Unless a poll is so demanded, a declzm{

s et
-pands, beer eamied, oF carred: tm&m‘m@t& % oF by & parttettar mg »&}:’*}Ef’ r}fc@ ﬁﬁ&nﬂ enry ter
i,

36 ‘A pool inay | be dgmand&cl enly in accordange. wrth the pr cmsmn ef sechm

Ther ehairma of the beard of directors, if any, shall preside as chaivinar nt ever general meeting
of-the company:, but if there is no.such chairman, .orif at any- meeting he is not-present within
fifteen minutes after the time appointed for the meeting,-or is unwilling tosact .as chairman, any
one of director present may be elected to be chairman, and if none of directors is present, or
willing.to act.as chairman, the,members present,shall choose ong-of their number to be
chairman. - : T S el RN

The. chammn may, wnth ths consem of' any. meetmg ai Whlch asquoram. s present {.and shall if'so

directed by the meeting), adjourn the meeting from time to time butine-business shall be
transacted at any adjourned meeting ather than the business left unfinished at the meeting from
which the-adjournment-took place Wher-agpe
olithe adjourned meeting sl}a}b %EV@ﬁ‘igs?lgﬁjl BE
shall notbe-necgssary. o -givg /%g§n§£§§tif

an adjournedmeeting. .{ E
5 &

Ha

3

"0‘ 5 votpﬁof the- meeting: shall-be.decided on a show of
‘E' on-tlie giec?fﬂm ot 6? the result of the show of hands) demanded.
#by e chairman that a resohm,nn,hhas on a show of

that eéffect in the book of the proceedings. of.the: (COIMPAnY: shalhb{gﬁfmluswe evide
without proof of the number ar proportion of the votes %e’
thatresolution, g! i -{1‘1

J: “of the fact,

¥

(2) At any geneml mcetmg tha company- shall transqct sucH
the commission, only through a-postal ballot.

f T E B

. LI‘QQQII.is .d_my,:d,c_-m_mr_:(le_d,_,it-.'s!hall- bettaken in; _ac;qordance— with-thesmannardaid down in sections

144 and 145 and the result-of the poll shall. ba deemed to be the resolution.of the meeting at which
the poll wasdemanded.

A poll demanded on the election of chairman or on a question of adjournment shall be taken at
onee.

Fer the- case-of any equality of votés, whether an-a shew of hands or o & polthe chatrmanr of the
meeting at whicl the show of hands takes place, or at which the poll is demanded, shall have
exercise a second or castingvofe. |

Except for the businesses spemf ed under sub—section (2) of section [34 1o be condueted in the
annual.general meeting, the member of a private company or a public unlisted company (having
not more than fifty members), may-pass a resolution (ordinary or special) by circulation signed by
all the members for the time being entitted to receive notice of & meeting, The resolution by
circulation shall be deemed to be passed on the date of signing by the Tast of the signatory
member to. such.resolution.

VOTES OF MEMBERS



4

. Subject to any rights or restrictions for the time being attached to any class or classes of shares,

ort axshow ofhands evetymienibil present it pérsor shafl kave“orie Vote 8xSept for clection of
~diregtorssih which case thie!provisgiatiofiveativn 159 shal] apply E)n bl eVery ‘member shall
have votmg:tghts a8 it ldldown insgeatibid8de s o ' et

TN PO E s LR

42, In case {)ﬂol

or througt {1; %
for thlsjf iﬁpose 6110

m{‘

43, A’smerQ 2

his committee” otromef"‘lggai g.ilatdian,, ard éuiy sur.:h ‘Cotiinitice by ,g,ualehark may, on 3 poll, uats:
byproxy.

44: Ou 4 poli votes'may be: gwen eitlier personal!y 01‘ithrough videa [mk by pl oxy or throwh postal
baliet; e v

Prav:d&étlaat ﬁﬂbﬂd_’y‘ corporate shatl vote: by proxy d¢lotg asa véso hlt/q\f %‘s@becm
accordanée w1th the pmvmlons of‘ séction [_18 fisdh force - A S

(1) The instrument appointing a proxy shali be in writing under t
of hissattorney:duly: authorlsed Inwutmg

Bl i
a7
iehythgriidie
whmh it'is’ sigiedy oria notau:ally sertified-copy o P the péwer Craneify shall be
deposited at the registered office of the company not less than forty-eight hours before
the time:fof holding-thémeeting dtrwhich ffa person “nanted-fnthe i ument proposes to
- vote atid i defaltthe ihatrident of fioky sball Hot be Ll'tf'ﬂfedx ahvdlid v

A st Y

44, An instrument appomtmg a proxy may be in the followmg form. ora form as near thereto as may
- . fuy i K H
\ be:_\. P T S B P PN I | I M PRI IR & s B TS PLR AR vt & Y .

INSTRUMBNT OF PROXY
_ MATOL (PRIVATE) LIMITED
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49

-commengement of the meeting or adjow ed,

notwithstanding the previous death Q 'nsamty of‘the principal or revocation of the proxy or of the
authority urder which the: proxy exeamed or tramsfer of the shave in respest of whicl the:
proxy |s given, provided that no intimation in writing of such death, insanity, revocation or
transfer as aforesaid shall have been received by the compaity at the office before the
meeting at which the proxy jsused.

G

[

- 4889
company, 0, however, that tﬁé%u 5] écto@ s!lqall ot in any case-be less than that
speclﬁed in section 154 and they sh (}Ff'ce unﬁl she election of directors in the first annual

general meetmg '*'-'fm-m‘w;ﬂ g P
L. Syed Shafqat AliShah - - ="

2. Syed Zulfigar Ali ShahJamote
3. Mr, Hameedyllah KhanParacha
4. Mr. MasoodAhmed

5. Mn Feroz F.Golwalla

_The remuneration of the directorsshall. from. time.to.time be-determined by the. company in

- general. meetmg subject to the proyisions of theAct. Every director shiall be entitled to a fée

S50,

- 51

52.

[
Ll

54,

ot incénsistent with the aforesaid prowslor)s, as may e presc""
‘meeting shall mvalidate ady prior 46t of the dll‘CCtOTS whlch would have been valld if that

of Rs.5,000/- for attending every meetmg .
e ':A'. fangs q_ ) "s,.‘r
Save as provided in section 153, no person shall be appointed a$ EL dllBCth unless Px; s, a member
of the company. /& Y

by these rcgulatmns reguiied: tohe . exexclsed by»the ¢oipany in general meeting, subject
nevertheless fo the provisions of the Act or to any of these regulations, and such regulatmns being

béd by the & mpﬂny in general

regalation had not beenmiade.”

The directors shall appoint a “¢hief executive in accordance with the p‘rovisiohs of sections 186
anek 387,

The amount for the time beingremaining undischdrged of moneys borrowed or raised by the
directors for the purposes of the company {otherwise than by the issue of share capital) shall not
at any time , without the sanction of the company . in general meeting, exceed the issued share
capital of thecompany.

The directors shail dufy company with the provisions of the Act, or any statutory modification
thereof for the time being in force, and in. particular with the provisions. in-regard. to the
registration of the particulars. of the mortgages, charges and pledge. affecting the property of the
company or created by it. 1o the keeping of a register of the directors, and to the sending to the
registrar of an-annual-list of members, and-a sunimary of particulars relating thereto-and notice-of
any consolidation or Increase of share capital, ar sub-division of ghares, and copies of special



resolutions and a copy of the register of directors ad notifications oﬂmy changestherein.

MINUTE BOOKS

B

e

55, The diiketors” sha][ cauge écbids to bé kept and mmutes to he" ITl'-IElL in IJook or books with regard
tO"" E b . win N L ERL o
(a) All-rexolutiohs smd pmceedmgs “GF ig ‘gena Afihiedfing(s) Ahd* i meehng(s

Y'6F directors and
Committee(s) of dl:ectors,‘ and every member present at any general meeting and every
director preseat at any meetmg 0{° the directors or Committee of divectors shall put Bis

saonam emr«aﬁbook 10 be lcept fm' thepm pose;-
. it B

"hhi

Provided that all records related to proceedmgs tlnough wdeo—lmk shall be maintained in
accordande with - the “relevant regulitions spedifisd” By the Cominissioh™which shall be
appropriately rendered into Writing dspart 6f theinitiiite books according tothe said régulations.

THE SEAL J_,,J‘/*‘f({,\‘i\‘ﬁ"l ;

56. The directors shalf provtde for the safe custody of the seal an *}iLB; seg,‘lvsfna,
msmlment except by the aut_laom.ty ofa LesoLunen of the boanc‘i n{ SLE

directors authorized fi ’chat BéhaiF] bﬁ/ ‘thie"dil ectors atd I the p {‘g:‘nce I

Lgf;tf ¢ 1

ed ﬁ'o 1 hé[dmgﬁuch office
gg[y aditector

T

under-any of the prowsmns of the-Act as the case fdy be

hold such office f‘romi the date he s becomes dzs 'ual[ﬁed
oy i s HAR o s -

sy
=

R
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59. The directors may eleci a chairman of their meetings and detex mine the period for which he is to
hold office; but; if no such chaiiman I3 elected, or if at any meetmg fhe chaslman is not present
within ten mitnutes after the fime appointéd for holdirg the same o is unwﬂimg 10 actas chairman,
the directors present may choose one of thelr member to be chairman of themeetmg

60. At least one-third (1 "“') of the total number of directors or, two.{2) directors whichever is higher,
for the time being of the company, present personally .or through video-link, shall constitute a
quorum., e

61. Save as otherwise e%pres‘;ly pm\f
determined by a majority of vot
direetor having -one vote. In cd
vote in addition to s original v

-k'-.
5’/, 3\ By ‘”"\
62. The chrectors may delegate any of their powers not requm;;i;t '&qu tJ’;é,i' meeting to

commmees conmstmg, of suuh i mber or members of thﬁixgl Emdy a&i& X ARk g—u‘ commitiee

i ' iy ""%‘%ﬁ &igns that may
™ . .
¢

) b 5 glected, or Il at

any mcctmg the chalrrmn is not present w1thm ten mmutes aﬂer thes €-appointed for holding

the same or is unwilling to act as chairman, the members present may-choose:oe of their number

to be chairman of themeeting.

(2) A committes may meet and adjourn as it thinks proper. Questions arising at ‘any meeting
shallbe determined by a majority of votes of the members present. In case of an equa[tty of votes,
the chairman shall have arid exefcigt 4 second or castmg vote,

64. All acts done by any meeting of the directors or of a committee of directors, or by any person
acting as a diréctor, shali, nbtwithstanding that it be afférwards discovered that there was some
defect in the appointmerit of any such directors or perscns actmg as dforésaid, or that they or any
of them were disqualified, be as'valid s if every such person had betn du]y appmnted and was
qualified to be adirector.

65. A copy of the drafl minutes of meeting of the board of directors shall be furnished to every
direetor within-seven working days of the date ofmesting,

66. A resolution in writing signed by all the directars for the time being entitled to receive notice of a
meeting of the directors shall be as valid and effectuat as if'1t had been passed at a meeting of the
directors. duly convened andheld.
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FELERNG OF VACANCHES ﬁ

g
R I

70. Any casJJa] vac;q ,2 Ig:cur(rmgxomthe board of directors may be fitled up by the ditectors, but the,
person soh: gseig‘s‘h st sulifeef to retirement at the same time as if he had become a director on i
the day, on whwhﬁid;ggpfo&m whase p[ac:s:. he is chosen was last elected:asdirectar. J
accogdame with the. prows;ons of theAct ; %

DIVIDEND AN ) RESERVE

(7
:D
‘{4.
[
i
7
s

E@&Et;“gd thc aj 5{5}
X8 4

74, Any dividend: may be' ‘paid by a company either in cash or in kind only"l‘m
payment-of:dividetid-in kind shall anly be iy thefz;hape of sharesof ﬂsted corﬁ‘;’a’any held by the ?5;
digtributingcompany. ' L 8
75. Dividend shall not be paid out of unrealized gain on investment chxpenty cu:dlted 0. profit and, &
., lossaccount, . : : : , P i
;?6. Subject to Lhe r:ghts of‘ persons (if any) enqu:cglto ,sh'u'e wﬂ;h speqxal rlghta A5 to dmdends “all -

dividends shall be degiared and paid ﬁccm ding to the amounts paid on theshares.
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78. If several persons are registered as joint-holders of any shares, any one of them may give
etfectual reeeipt for amy dividend puyable ot tieshares,

79. (1) Notice of any dividend that. may have been. declaved shall be.given.in manner hereinafler
mentioned .to the persons entitled. to share thergin but, in the case of a public company, the
company, may.-give such notice by.advertisement in.a newspeper circulating.in the Province in
which the registered cftice ofthe company issituate..

(2) Any dividend declared. by, the ormpany shall be paid to its registered shareholders or to their
order. The dividend payable in.gasl may be paid by cheque or,warrant or.in. any-electronic mode
to the shareholders entitled to-the payment of the dividend, as per theirdirection,

]

Ot TR éﬁi‘ "éri’her piace
as the dlrectors shall thmk ﬁt and shal] be open. to mspe %‘ fé business
hours co - J‘ R

83, The (‘]ll’BCtOlS shall from ume 10 tlme determme whether and to whftt exl c"ﬁ't”gi;i at what time and
_ placés and under what conditions or regulataons the accounts and baoks or papers, of the company
“or any of them shall be open to the inspection of members not bemD dzrectcrs and no member..
{not being 4 director) shall have any right ef:inspecting any account and book or papers of the-

company except as conferred by law or authorized by thc dlrc:ctors or by the compmy in general
meetmg :

84, __T,he_. t_ix;'gctm;s shall as required by section223 and 226 cause to be:prepared and to be Jaid before
- the company-in:general meeting the financial statements duly.audited and reports as:are referred
io in thosesections.

85, The financial statements and other reports referred to in regulation 80 shall be made out in every
-year ‘and laid before the eompary in the arinbial general meeling in accordance with secfions 132
and 223, :
86. A copy.of the financial statements and reports of directors and auditors shall; at least twenty-one

days. preceding the meeting, be sent to the persons entitled to receive notices of general meetings -
in the manner in which notices are to givenhereunder,

87. The directors shall in all respect comply with the provisions of sections 220 t6227.

83. Auditors shall be appointed and their duties regulated in accordance with sections 246 ta249.



89,

0.

81.

92,

NOTICES

- (1):A niotice' mdy be giveli By the eonipdny ‘t6” any’ igfribier T Hisragiiferad addtess bt iflie has no

ifany,! §ifiplicd by himh To ‘the" £ompany for the

repistered address in Phakistaii 40 the sagdits

-~ giving ‘of nbfices to- ki agaast Hn’ acknow!edgement of ‘by post or-coufier’ serv:ce or through

electronic means or in any other marinet*as may 5& specified by théCéimitissidh. -

(2) Whele"a notic'e is sent b‘}f" post éérvicé’af’the hdfic'e"éh‘zill be-deeinéd to b& effected by properly
"""" diiid; uifiléss the Eofitrity is proved,
to have been effected at the tirtie atwhicl the letéiwill bie d(‘;IIVemd it thie’ brdindty course of

post.

Ay

A potice may be gi; gﬁfﬁﬁﬂ an; -holders of-a. sharg by. gwmg the Aatice to.the
Jjolnt-holder naf cd‘ﬂrst i \'m respect of theshare,
J:‘l", ‘ r'r't.

the e_ﬁcompm y to [he person entltied o a shale in consequence of the

l'lOtice GF the meetmg, aﬂd (C) o the ' dud 'oas of the compﬂny fm‘it&&;;) ?e 5
whg :a ent;t[f:d ia. necewe rmtma of genmalnme:tmgs_

DISPUTD

In the even( that 4 dlspute:, claim or controversy arises hetween the Company, its: management of
its sharehalders, or between the sharehalders inter-se, or the directors inter-se, ali steps may be

takei. 0. settle:the: dispute: and: fesblverithe ‘Issié thicagh inediation by driiceredited mediator
. before taking recourSeito-formal tofornal dispite redolution-such A5 aibitrati

oilitigation.
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INDEMNITY

Every office oragent for the timg being 6f thie eomipany nay be: mdemmﬂed git-of the assets of
the company agamst any Jiability incurted by him in defending any prg@;e&'zr@gacw};‘e' ey civil or
eriminal, arlsmnr out of his deqlmgs in-relation to the affairs of the ¢ m‘@a'h\}(%except th%%a drought
‘J' " nt is given in his f'avg §; Lns’\

ctmn 492 in wh;c%(&heﬁ
Y fi;) )
%f‘,@ ﬁk

\f’r’}‘& Brclt B

Court.
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Wa, the several persons whose names and addressas ara heralo
substilbed, are deslfols of baing fonmed Inte a Company In
pursuance of this Articles of Aascclation, dnd we respectivaly agree ) ,
to faks the number of Ordinary Shares in the capital of the Cempany

ST e,

-sel opposite aurrespectiyg names.

freeesgy

e P R

. . - . TR
M - aniE @||Fiarie |- VeTHap R "y adcdpalioi [ RestdtnHATIddiEAs 1 N bee " | Slinatted o i
(present and farinet] dn | Higlijnd'g | ! L uf ahirey e ij
full (15 Sock) Telteds® - (+ Maidd IR0l . 048 faken.V§ &
- " ’ wach:. i
f vighscrihor o
A | SYCD SHAFOAT ALY Syl . 1 Pakiean Agrienltanist/ . 335, Claylar Streel, 1 g
[ stAR Mulammad A% | ) ' Indushfulist Phazg 16, DA, G - |, 4.
. E Shalt Jamote .. Karacht Ao
SYED ZULFIJAR ALL | Byed Paldsiant Agriculirisy/ | 17, Civil Lines, - i/ . .
| SHAM JAMOTE Muihansmad Al Tratushintise Hydorabad @ v S?
. Bhah Jampte ! &,
; . &i
A MR HAMESOULLAM | KD Habbullsh Pakipmnd Industtinlfst 5 Dafunce Calony, ! -
4 ¢ KHAM PARACTIA - | Parsela . | ]'iyderial_;ad L (),
I & . . : ' o
4 | ME MASCOD-AHMED B, Chaucdhef, Pakistad Technesrat A, South Ceniral i % :
. Ghutnn Aventn, DFLA, @y 11
P Hussaity : Phase-IT, Kngachi 4
4. | MR FEROZ F, 'Fnk'l;f;dpi?.' i . Buginessman 24; Pt Colotyy,
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54, . CRITERIA}METHODOLOGY' 16 DETERMINE THE SIGNIFICANCE, OF. TH! -
- IDENTIFIED IMPACTS . L +
. The criteria can be d_eterrmned by answerrng some questrons' rega,r'd'irrg: .r"he;‘f‘érctﬂdrs__ .

LR

the _sign-i cance. Typreal examples of such factors melude the follomng

Exceedmg of threshold Jimit: Srgm cance limit rnay increase 1f threshel—'d is exaeedEd _.é',g_;j'.‘ EE

partlculate matter emrssrons exeeed the. perrmssrble threshold. - R o

E eeﬂveness of rmtlgatmn‘ Srgm cance may 1ncrease as the e eet1veness of rnrtrgatron
measures decreases. e, g control. technologres whrch may not assure consmtent comphanee o’ -

!
|
the requrrements. S - FETE AR I
' . . . ) :. , . . . - - ) A v
Slze of study area. Slgnr canee may increase as the zone of e ects mc:reases. IncrementalA
ntrrbutron of e ects from action under review: Srgm cance may-] merease as the relatwe

COI!tlethlOl’l Of an a.CtIOIl 111C]‘ eases.

ARelatlve contnb tmn of e ‘ects of other aermns- Signi cance ‘may 'deerease,'-_ as_'the:._in‘;:-

. srgnr _cance of nearby 1arger actrons 1ncrea='e. -

'Relatlve rarlty of specreS' Srgm _cance may increase’as spemes becomes mcreasm’gly_ jafe of

threatened

. Slgm cance of local e eets' Slgm cance may increase a5 the srgm eance of 1oca1 e: ects i§
hlgh Magnrtude of cha.nge relative to ‘natural background varrablhty Srgnl cance rnay-.?-_".,l'.":

_decrease ife ects are w1thm natural assimilative capacity or vauabﬂrty

'Crea’eiorr of i'ndtreed-iacﬁens:.srgni ‘cance may increase a8 induced 'eerivifies sisb. hrghly
"sisni" it o L T S
' -: Degree of e)ustmg dlsturbance' Srgm cance may 1nerease 1f the surroundmg envrronment S
1s prrstme For determmmg signi cance of nnpacts, it is n‘nportant to remember that.";_': .
'-Aseeondary and hrgher order e ects can also occur asa result of a prxmary 1nteract10n between‘
pr0]ect activity.. and the local environment. Wherever a purnary e ect is rdentr ed the -
pra:etrtloner‘: should always thmk if seeondary or tertlary & ects ¢ on other aspects of the';_..“' '

envivonment could also arise.

ﬁ:“h Totul WM‘



P Pressures - pollutants emanatmg from drmng forces 1 e., emrssmn e

e _-S State — quahty of envrronmentre., a1r water &sorl quahty

. I - Impact = Impact on. health eco- system, matenals b1od1vers:‘: ;e

. ReSponses ~ action for cleaner productlon, pohc1es (mcludmg standards/-‘.__"f':

guldehnes) targets, etc

Taols irlajr be grouped into management based. tools, process base'd tools and pfddti_ct tf:a_s o d.'
| "-tFit?l'S; which »are"giifeabelow: ' . T N

+
v P

-

Etmronment reports 1nclud1ng the above elements gtves a comprehenswe prcture of spec1 ¢

target area in. order to take approprlate measures for 1rnprovement Such reports capture the e S

v

-concerns, Wh1ch' couldjbe considered in EMP.

[ ———

5 3 ENVIRONMENTAL IMPACTS,

o Enwronmental unpacts resultmg from proposed actions can be grouped Nt followmg

. categorles
e Bene cial or detrlmental
R D -‘Naturally reversrble or rrreversrble
- 'Repan'able v1a management practrces ar 1rreparab1e
K . e :Short term or Iong term '
ol _' .. Temporary or contintous

_Occurrmg durmg constructlon phase or operanonal phase

.+ Local, regional, national or global

v
>

Accidehtal or'planned'(recognized before hand) . e ST

- X - Dlrect (prrmary) or Indlrect (secondary)

e Cumulatwe or smgle

The nature of 1mpacts could fall wrthln ‘three broad classi catlons i.g,; dlrect, 1nd1rect and
urnulatlve, based on, the characterxsttcs of 1mpacts The assessment of d1rect 1nd1rect and

cumulatwe 1rnpacts should not be cons:.ldered in 1solat1on or- con51dered as separate stages.., :
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" 55 ENVIRONMEN’I‘AL IMPACTS ASSOCIATED WITH ETHANOL PRODUCTION o
WaterQuahtY B O SN

Managmg water quahty 1ssues for an ethanol facility is a complex task. The level of pollutants '

: m the wastewater is dependent on the quahty of supply water, the number of cycles the Water AR
' IS 1ecycled in the process the chermcal adchtwes used, and to the classi canon of recemng-‘ e o
water to wh1ch the wastewater is dlscharged The supply water is tYPlCElllY ground water from‘ " i o
Wells located on site or wells from a municipal supply. The wastewater is typ1call’y dlscharged S - o
toa d1tch or lagoons Since ethariol facilities are typically located: in- agr1cultural areas most’.. o
are not connected to mumcrpal wastewater treatment plants (MWWTP) and must have therr' g

own treatrnent processes. '

The recemng waters have classi cations that aré de. ned by the 1ntended use ‘of the water T_ 18

SEPA water quahty rules set standards to protect these uses. For the "recennn

l--'- : assoc1ated with ethanol . facilities, thlS 1nclucles sh, plants, crops, nuldhfe divestoc

1ndustr1al use.

CurrentIY, a- hm1ted d1st111ery in' Pakistan has 1ndustr1al e uent treat.ment facrhtres Test 1s:"
- discharging d1rectly to surface water. Non- contact ut1l1ty water ows, in- heanng or coohng-‘ -
loops throughout the plant and is used multiple times. Moist plants cl1scharge non-contact" S
ut1l1ty Wastewater from the treatment systems used f'or the boiler and coolmg tower. Tlns is '

regulated under SEPA Pollutant D1scharge Ehmmatron Systemn, ..

Ethanol plants must also manage atorm water une from the site to ensure 1ndustr1al -
actmnes do not ‘impact water quality dur1ng storm events These cl1scharges are usually'
controlled by mamtammg Storm water Pollunon Preventron Plan and 1mplement1ng best-‘.. :

management practlces to c'ontrol 5011 erosion.

'The followmg pollutants are typical parameters of concern frorn an ethanol fac111ty d1scharg1ng'

wastewater in anesota They are listed by the relatwe challenge they present the plant" '

controllmg then.' dlscharge

Total Dlssolved Solids { TDS)

Total -

\l
ﬁ‘



'_:rnagnesrurn, SOdllll‘I‘l, and potass1urn, the rna]or an1ons typrcally are carbonate blcarhonate,'.

| .,chlorlde sulfate, and nitrate. The envrronrnental 1mpact from drssolved salts depends ofn the.

“speci' ¢ eontamrnants in the water, in both absolute and relatrve amounts TDS is used in th1s- o

' report as an encompassmg ter

. galts pollutants. .

: L"'Excesswe Phosphorus

' water treatment chermcals used to prevent scale and corrosron fo

equ1prnent at therr own facility. Preseritly phosphorus trading appears to be rnore econormcal

L ‘thian oh- “site treatrnent but the cost for trading will rise as phosphorus d1scharge 11m1ts becorne T

- more restrictive 1n order to protect overall watershed quahty

: the daily rnaximurn to remain below o, 04 mg/l .

' 5-Day Carbonaceous Brologrcal Oxygen Dema_nd (CBODS)

B 1nd1<:ator ‘of orgamc

m to cover 1s ues related to thrs greater set of var1ous d1ssolved

systern are . tgyplcallyr .érgano-phosphonates and are ‘the prrrnary sources of phosphorus;_‘ o

‘ dlscharges from ethanol facrhtles. Use of organophosphonates in water treatrnent chenncals 1s N

'not untque to ethanol facilities but cornmon in. mary 1ndustr1al apphcatlons. Managrng -
phosphorus dlscharges has typically not beena challenge for ethanol Facilitiés and phosphorus L

: monrtormg is becomrng more cornmon for ethanol plants Phosphorus tradrng isa mechamsm' .

o for an ethanol fac111ty to meet threir drscharge requn'ements wrthout 1nstalhng treatment R

Resrdual Chlorme
S Re51dual Chlorrne is a contammant that results from the water’ treatment chemrcals that are .

‘added at the facrhty to control bacterial growth Exceedance of the drscharge standard can be____

'tox1c to sh in- the recemng water. Exceedances appear to be related to the monltonng:--_

. procedure or controls on the cooling water treatment system The typrcal standard requlresa.f.' o

[y

5-Day. Carbonaceous Blologrcal Oxygen Demand (CBODS) is Imnlrnum; -dlscharge standard:f

for most mun1c1pal and industrial wastewater dlscharges to surface water CBOD5 is. an__.-j-:
rnater1al in the wastewater and h1gher levels of CBOD w111 reduce:' "
ava1lable oxygen levels for sh and plant life in ‘the recemng water. Typmally, this has not

been a wastewater problem for ethanol fac111t1es .

"’Enwrc'iim'tnt&r L
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'mdustrlal wastewater dtscharges to surface water. The typ1ca1 standard reqmres'the menthly‘ _
SRS A \Is\,ww \uuo‘oou‘&n‘uu\h}”‘u&u’&ft‘s’w@@m\' i ue E
avelage to remain below 30 %ﬁ%ﬁi\ﬁ%‘a‘r&t‘ r‘i‘s?fi‘ca‘i “t ”ﬁ"sba ndt %een ‘a wastewatet problern S

: 'for ethanol facﬂlt_xes.

_~ Raw material supply.

Over ow of storage tanks Mix ng.ve sels‘__' :

' L olm Sara T 5 S
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' Synthesis .
N Redction water during the condensatlon reactzon process :
Water present in the raw materlal e

When water is added as- reactant solvent

Process purges and bleeds

“Product separatlon and

re nement

* Quenching of organic vapor streams

Solvent recovery C
Regeneration of ion exchange ; resms
Spent neutralizing agents. K
Product washing

: Prodtrct_storage‘ and’
- handling .. - -

- Tank over ow

~ Leakages from tanks and p1pe systems_

Spills durmg loachng and unloadlng oper‘ st

Spillages from drums

* Emission
abate .

" Dewatering of sludges .

' wastewater from strippers R .
- quench water from baromietric condensers S
water separators of the overhead drums of dlStllIatIOI’l

Neutralizing agents
Air abatement systems

Water bleed from seal drums and knock-out drums"
scrubbing water from scrubbers - ‘

columns, ete

4

“TEnergy/utiiies
- " Bleed on boiler feed water

- Cooling system blow down

Hydrocarbon contamination of water coohng systems
Bleed on water demineralization plant

Steam condensate- contarmnated w1th raw materlaI
product or waste '

Infrastructure

Cleaning operations




Fire ghting water : o
. Rain water run-o  from roofs and hard standmg

" i use sources {e.g.; leaks, spxlls from process equlpment)

" Oil from fmechanical equrpment (cornpressors etc) .
* Contamination of condenSate from steam e)ectors used to Yoo

,‘*’:

IR R RCINIP R ~ create vacuum :
s o .. Water gland seals on vacuum purnps Vapour condensates e :

.in pipe runs _ -
_General site e - uents from o "(ies',_ canteen's; laboratories
.and workshops . - s o
"Water-curtains for hydrocarbons contalnment and /or

N .

acid gases absorptxon

| AN

5k;

_ WASTEWATER PREVENTION AND TREATMENT TECHNOLOGIES
. " General preventlon techniques - . e

! " ESh

' Before con{ndenng wastewater treatment techmques it 1s rst necessary to: fully exp

- opportunrnes for nreventlng, nnmnnzrng ‘and reusmg wastewater However wate'

generatron ande ‘uent’ treatment are all intri
eventing wastewater may 1nc1ude the foilovnng stepS',

ns1ca11y hnked afi¢ shou d-,

‘e uent

" in combrnatlon A typmal exerc1se in pr

3

£

Step 1 Identlfy wastewaters.- The st step is to 1dent1fy all’ wastewater sources frorn a

+_process and to. characterrze “their quality, quantlty an
st water and contr1bute most wastewater Further

d varlablhty Pareto analysrs is USeful to

+ " identify . those sources that use mo

Y the: preparatlon of plans that show “all dram networks, pomts of

- clarr cat1on is provrded b
thI’l ‘valves, manholes and pomts of drscharge.

.arrsmg, 1s_o1.a

- The overall aim is to Inmrmlze the use of water 1n Vthe process

B Stepz Mmlmlzewater ows -

in” order to - obvrate e uent productlon or, if - that is not possrble to produce more

trated e uents It will- be necessary to identi
f the production’ process and then to ensure that

fy the rrummurn quantlty of water that 1s -

. concien
these

' needed (or produced) by each step 0
| requlrernents are 1mp1e1nented by such pracnces as:.

. Use. of water-free techmques for vacuum generatron (e ga,

\,.'.. e

. use’ the product as a. seahng i

I:J +

1.1qu1d m vacuum pumps, use dry pumps)

e‘_ Employ closed loop coohng water. cycles '

'e Use management tools such as’ water-use targets and more tral

S

Water

e Install water meters wrthm the process to 1dent1fy areasof]:nghus

MW i ..’. '




. unmtentlonally The following techmques can prevent thls contammatmn' :

'

o Procdss ‘operation:_

systems)

' e Use purer raw materrals and amchary reagents (i e; WlthDut contarnmants)

e - 'Use non- tox1c or cooling water addrtlves W’lth Iower tox1c1ty (e'.g.,

) 'addltlves_), .

Fromspllls' c - L A

F1t secondary contamment to vessels and p1pe—work that pose a. hlgh rlsk of lea <s:
the 1nsta11atron and prepare spill contmgency plans-

- ‘. ". . . . . ) . EE

o 3 necessary 0 de ne the lowest water quahty that can be used for each actwity m the process

Wastewater feuse may be achleved by 1e nmg and reusing (rather than dlsposmg of) mother

. water- for other pnrposes (e g, equipment: cleanlng)

R .'Abatement techmq_ues

_ physmal and chermcal nature of all the wastewaters. The chosen treatment techmque

mvolveacombmatlon of physmal chermcal and b1olog1ca1 rnethods Th f 110w g P

give br1ef genenc descr1ptlons of typ1ca1 wastewater streams that orlgmate

o petrochermcal processes and the poss1b1e treatment techmques

sa““ A3 e
s

& Environmentai
P
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i Step 3t Mmm;uze contarmnatron Wastewaters are- created by contamlnahon of process-

-'water w1th raw materlal product or wasteS' erther as part -of process operatlon, or’

o ~Use indirect cooling systems to condense- or cool steam phases {not direct ijection. " °

chrormum' based'_' P

. » Provide sp111 clean—up mater1a1 (adsorbents ‘draini plugs, etc) at. strategrc pomts around

.. Use separate collect1on systems for process e uent, sewage and ralnwater (although"' o

‘there may be .cases where the blendmg of e uent streams o ers treatment S

Step 4t Maxmuze wastewater yeuse - Even when wastewaters are produced/generated they .

3 <do not necessarﬂy have to be sent to a treatment plant To 1dent1fy optlons for re-use itis: rst e

S llquors, reusmg wastewater ini the process (e.g., for raw materlal make up) and reusmg wastef_' ¢ o

‘The selection of fhie approprlate treatment technologles requlres detaﬂed nsrderatlon'o' he -




bt

Az

i Mixture's of oil/orga:nics and water: The two phases can be separated usrng such tEChmques.'_' .

Acrd/alkalme e. uents: A suitable neutrahzrng agent can be added to. ad}ust pH Wherever

possrble other Wastes (and not vrrgrn raw materrals) should be used for neutrahzatlon‘ In )

some cases the acrd dosing of € uents may reléase toxic gases. '

.1_

" as tilted plate separators Amerrcan PeLroleum Institute (API) separators, alr otatron,_ ‘

et omdatron All techmques have srgm ‘cant cap1tal and operatmg costs. .3, e

‘ mhlbrtory materlals the absence of necessary nutrrents,

Suspended sohds. Solrds may need to be removed asa precursor to further trea

A Environmehtdi_.- .
L Total

§ coalescmg agents or hydrocyclones.

the pollutant concentranon‘ and{
pollutant varrab1lrty The steam or air strrppmg of volatrle components may be requ1red mff‘-' ;

preparatron for. brologlcal treatment

ngh orgamc load Conventronal aerobic or anaerobic brologlcal treatment may ot be e
apphcable to'e uents Wwith- hlgh organrc concentratrons if they are- toxrc or dr cult to’ :

degrade It may be necessary to use varrous forrns of extreme oxrdatlon such as 1nc1nerat10n orL A

Recalcrtrant orgamcs Recalcltrant orgamcs are orgamcs that are- not e. c1ently removed by'
brodegradatron but. may be rémoved e crently by approprlate pretreatment or 1ncmeratlon. '. '
ThIS refers o smgle substarices and' to trrbutary e uents with: BOD COD <4, Some long_ N
chaln ahphatrcs aromatics and hlghly chlorinated compounds are d1 cult to. brodegrade and‘ :

may need to be treated by actlvated carbon adsorptnon other adsorptron technlques '

hydrolysrs, and - ltratron or advariced oxrdatron technlques The amenablhty:_to brologrcalji,f'-' '

treatment can’ be 1mproved by steam or a1r strrpprng to remove the volat1le‘componen

Where the volat1les are chlormated spec1es the ) -gases are passed to an mcmerator.

pol1sh1ng step priot to- discharge, The technrqlies include settlement ‘ otatron, hfecipi HO!
and Itration, The solids produced by these techmques will need to be dewatered and drled. N
pr1or to drsposal Removal e crenc1es can be improved by the use of coagulants ancl::'.

“occulants, -




- MetaIS' Metals may accur in e. uents, for. example, through the use of catalysts Metals"
. generally need to be removed by separate treatment because they cannot ‘be removed
e crently n brologrcal treatment plant: The impact of heavy. metals on a brologrcal treatment'
| facrhty must be evaluated with regard to mhrhrtory e ects, sludge deter1oratron e ects and.._“.‘ .
'resrdual pollutant levels in the: el uent. Whenever unacceptable e ects are expected the"'

"1ndmdual wastewater stream needs separate treatment . OT central (combmed) spec1al L

treatment usmg such treatment methods as chemrcal precrprtahon (creatmg a sludge that‘. :

- may allow metal recovery) ion exchange, electrolytrc recovery or: reve se osmosr . Metals also'_':f' i

make the reuse of hlosludge (e g, in agrlculture) more d1 cult

Control and treatmient technologies used'in_petrocherhical 'lndustrie;s; can'be'divided in

. broad classes.

In—plant source control

. ‘End—of-plpetreatment

In—plant source control a. ords £wo ma]or bene s .
The overall reductron of pollutant load that rust bé treated by an end of—prpe system
The reducnon or ehmmatron of a particular pollutant parameter before drlunon in the:

maln Wwastewater stream : L

In add1tron to above,. it has been found that thhl}r contammated spent causnc waste '
generated in- the petrochemtcal industries is also consrdered as Wastewater. In case better..
managernent options such as resource recovery are available, the stream may be even sent o -

: In—plant processes

'All 1n—plant treatment optrons requrre segregatmn of process waste, st1ea

_ consrderatlon. If there are multrple sources of a parncular pollutant or' pol
requrre segregatlon from the main wastewater sewer. However,_ 51

"’ combmed for treatment in one system.

n—plant practlces are the sole determlnant of the amount of wasteWater to be treated
' There are two types of in- plant practices that reduce ow to the treatment plant Frrst there:' DR
" are reuse practlces 1nvolv1ng the use of water from one process in another PI‘OCESS Second T

.there_are- recycle systems that -use water rhore than once for the sarne purpose. Reductlon in -

- Eniri’l‘dnmeflta!‘ )
¥ Totol. MW’*”"“
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water usage sometnnes rnay be more cost -8 ectlve in reducmg the quantlty of wastewater

: chscharged than water reuse or recycle Good housekeepmg is one 1neXpen51ve method of
' '-.wastewater reduct1on Many of the wastewater streams are suitable. for reuse w1th1n the plant
| Some of the 1n—p1ant measures are: '

-_».~_:. D11ut10n Steamn Generator (DSG) and assoclated fac111ty in cracker umts ' o R

o ".-Ehminatron of once through barometrlc condenser water

o Sewer: segregatton to separate uncontamlnated storm water runo and once through

coolmg waters.

. Ehmmatlon of contammated once- through coohng water, elther by replacernent of the ~ S -

o . once-through. coohng system W1th an air- cooled/coohng tower recycle system or. by.

a careful rnomtormg of the once- through coolmg systern and ttghtenlng of the Systern_to_:

“reduce losses of hydrocarbons to the cooling- water

. .Replacement of water cooled equipment w1th an'—coolecl eqmpment.wherever_.pra ica

‘s -Uséof treated process wastewater as cooling water, scrubber water and 111 uent to the-

" water treatment plant
*. Useof closed coolmg water systems Of COMPIessors and pumps

e Reuse of bo1ler condensate as bo1ler feed water, etc.

e -However reuse: of wastewater, requlres mveshgatmn on'a plant—by—plant ba31s to -

‘ determme the techmcal and economic feamblhty

_..'_e‘: Wastewaters emanatmg from end-of- “pipe treatment facrhtles, partrcularly those,- L

’ -'.--v':havmg tertlary treatment. are generally. of such quahty that reuse can be qulte L

. 'attrac‘tlve

In general followmg are- the major reuse options:

Properly treated wastewater can be recycled as make -up to the coolmg tower system.

There are 2 number of" factors deterrmnmg the least costIy system 1ncludmg

g - Cost of fresh water

aIready mlnlmlzed coohng tower blow down)
e _ 'Recovery and reuse of condehsate streams -

" .Reuse for rewater systems

ST




Physrcal chenncal ternary treatment refers to treatment processes that are non- b1olog1cal in

natUre. There are two types of phys1cal chez‘mcal processes* those that reduce the volume of

'water to- be treated (evaporanon, reverse OSI’IIOSIS, etc) and those that reduce the

s concentratlon of pollutants. (actlvated carbon)

End—of-plpe treatment : _ ‘
Chemical mdustnes are based on adaptation of folIowmg end—of-plpe treatment scheme
Prlrnary treatment 1nclud1ng equallzatlon 011 rernoval ' L

Blologlcal treatment )

separatlon processes, and actlvated carbon. :

Further, the control technology can be utlhzed to achreve followmg ob}ectwes .
- Reductionine uent ow

. Re_duction i'n concen_tration of-pollutants

v A Improvement can- be de. ned in terrns of further reductlon of Water ows 1n plant and the

add1t1on of physxcal chemlcal freatment step (actwated carbon) end Of—plpe

et L . . -

'For ‘the purpose of suggestmg levels of control technologles, for the petrochernlcal based

- producnon units, a f'ramework mvolvrng followmg treatment levels rnay be consrdered

[

o ‘ LeveII Prunary Treatrnent

6 j. ' Level_II_: Secondary Treatment,
e Level IIT: Advanced Secondary treatment
' o Level IVE Tertlary treatinent - o

s Level V: Aclvanced Tertiary Treatment

e Level_-VI. Zero Drscharge

Pa
-

.-Em1551ons from Ethanol Plants I T T
By thelr Very nature v1rtually every: rnanufacturmg or processn I by tran:
. materials into a value added product and in that process orgarnc and chermcal changes :take

. place t_ha.t result in emissions of some sort. Ethanol productlon isno. d1 erent in ) that regard
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EMISSIONS FROM THE ETHAN OL PLANTS

- Sources of a1r erm ;sions o

; _'Atmospherrc emissions from Ethanol Plants can roughly be d1v1ded into. ducted and non~ S
ducted- (d1 use, fugltwe) emissions. Only ducted ernissions’ can he treated As far as d1 use
and fugltrve emlssmns are concerned, the ob]ectwe of- control s the1r prevenuon and/or

minimization- (eg, by capturing them in a ducted system) Atmosphenc ermssrons 1n the B

petrochernlcal 1ndustry are:-
C :

‘Ductedemrssmns - I .

to the runnmg of the plant

=z Flue gases from energy-prowdmg units, such as process furnaces steam-boﬂers
.‘ '<.comb1ned heat and power units, gas: turbrnes gas engmes e BRI SRR ;
- . Waste gases frorn emission control equrpment such as 1nc1nerators or absorbers, ]1kely |
to contaln unabated pollutants or pollutants generated in the ahatement systenl ' '

L Taxl gases from react1on vessels and condensers

. ;,.'Waste gases from catalyst regeneratlon L
.»of'; ‘Waste gases fromsolvent regenerahon . . o )
b 'Waste gases from vents from storage and handhng (transfers, loadrng and unloadmg)

-of products Taw 1nater1als and 1nter1ned1ates T

'Process 1nnovat1ons in ethanol plant design are creatlng a clear trend toward enhanced

emisswn control However these plants are requu*ed to rneet strmgent prownclal and federal

' -regulatrous durmg both construction and operation. Ethanol plants must stay W"lthll'l au'

'emlssmn hrruts specrﬁed in the perrmts or “cease operatlon orders ﬁ",m-en\urommental

‘regulatory agencres. Ern1ssmns frorn ethanol productlon rnay vary sl1g‘htl}rr dep ndlng 'o' the

’ process, de31gn and feedstock. A var1ety of emission control technologles are iised fo "co trol

durmg the handhng, mllhng and drymg processes

Volatile' Orgamc compounds (VOCs) are produced durrng ferrnentatlon, dlStIllathl‘I and
drylng Potential emissions of VOCs are measured and controlled through plant des1gn

. ; regardless of‘ the blO fiel technology used Cornbusnon from b01lers in the plant generates -

lsl/.;r

o el Soluﬁons :




_;-carbon monomde n1trocren OdeES, and. sulfur oxides. If co~product clrymg isin place, carbon
rnonoxrde may also be a result. Other emissions may result frorn act1v1t1es outsule the actual
productlon process including: . ' ‘ ‘ '

° Hydrogen sul de and VOCs released from the wastewater treatment process

+

. PM10 from the coolmg towers

h - . Fugltwe PM10 and VOC emissions frorm haul roacl tra € and equrpment leaks, e
. respectwely A '

e PMIO NOx SOx co and VOCs from emergency equ1pn1e' :

Table 5.2 Atmosphenc Fmission. Sources and Types

of ' ' Pollutants from CIi'ern‘lcal

Processes

-Raw material = . Impurities remoyal from raw’ . VOGCs, -
' supply L materfals. . 0 . il Paruculates
| " Synthesis . @ Reaction equiprients such as L2 ie - VOGs,
L ‘ ‘= purges, inert vents, process b 8ok,
R T - . “scoubbers Cen e PNOK, T
| P S .. = Ventsassociated with. catalyst o COxc e
f=- »  preparation and regeneration .- . .-
= Pressure relief valves burstrng '
o » discs, ete. : L :
. Product . ®  Separation equlpments L 'Partrculates,
separation - : ~ (distillation _ e e Coxy
and re nement % _columns, stripping columns o e VOGS

" ® crystallisers, condensers, ete.)
‘ _, *. Drying and handling of sohds_ L
Product storage. » - Loading and unloadingsf - -

Cand” - . ‘ «  ¢ontainers and vessels, storage:f
Fi - . .

handling =~ - . = tanlcs sp1lls, etc

Emission - .- ® Waste gas cornbustlon umts

abatement . -. % "Wastewdter stripping . L Parnculates,
S ' »  Wastewater collection SYstems"""""-" T -A’_Combusnon
and treatment facilities - 0 'gases,
= Solid waste storage ancl ~em YOCs:
~ treatment R S,
- Enérgy/utilities ) * Combustionunits- - R COx,-
| Lo : L . ® ~NOx,
| a 50z,

‘ L Pa.rtic'ulates,‘ : ‘

‘¥ Environnrentol -
G Totel e
* /. Solutions



- Infrastructure - -Equ1pments and ttmgs

T -» " Cooling towers :
* “Analyzers and sample ports
" Fquipment evacuation and’

cleamng workspace ventilation

. VOCs - L | L co o R h N
K f VOC em1ssmns are-of sxgm cant enwronmental concern because some have the POCP Ozone h

: Depletlon Potentlal (ODP) and. Global Warmmg Potentlal (GW'P) toxicity,- carcmogenlclty
"and local nulsance ﬁ'om odor. The preventlon of VOC ermssmns 1s therefore dne of the most -

P 1mportant 1ssues of com,ern. R e S

a

o :The term VOC COVers a dwerse group of substances and mcludes all orgamc compounds
'--.,'released to air in-the Bas phase, whether hydrocarbons or substxtuted hydrncarbons. Theu'
EEP .:A_"propertles, and henCe need for control vary greatly and 50 systems have been deveIoped to

+

e 'categomze VOCs accordmg to then' severity to cause harm

Table 5.3 Measurea for emission control - RN : e

. |-Sources of Air '~
| Pollutants. _
‘Channelized,emissions

Measures for Em;xssmn Control

Ve-nt:o _‘
o .« . |rupturedisks :
Purge gases .-, . . Recovery/FIarmg treatment, etc.
" | Equipment leaks General VOC /Hazardous ait pollutants
| Toading R |
| Strange Tanks

COHlbllStIOIl emlssmn COI}II'OI

: A qumk review: of the control technologies for NOX and hydrocarbons reveals followmg . S :

L Table54 Control Teclmologles for Emissions "~ |

c_hievdﬁle;~L§hﬁ€ NERTNEN '_"_'Rema;rksf.'f.-‘:-
'Nitrogen oxides = L
- noasomg/Nm?

s - 3 e B N T e P NI

oy s
\/ ‘% Envirnnmental
Total

%pu; Solunons




e

“UltralowNOx™ - - ‘75100 mg/Nm? at the stack
SNCR -~ - - 50-80% Nox Reduction ™
SCR~ - - 85-g5% Reduction
A Nox <50 mg/Nm3 '
‘Ammonia <5 mg/Nm3 "

_ Particulate matter/ odor/ hydro carbons/volatile organ:ic _conr:rpouri'ds -

Ceramlc Tter absolute -~ <1mg/m3
' ' C carbons and volatile

Also applicable for Hydro

,l_ter"_ SR Lo
I IR SRR o '_orgamc cornpeunds
X 'A nghE c1ency‘ air- lter <o.1mg/m3 o ;
De m1ster/1mst lter Fines and aerosols up to 99% o
Adsorptwn 05-99% reduction - - for Indrcatwe R
o S apphcatlon range ! '10000-,'
R . _ S _ . 06000 Migcrogmi: .« '
Bio-'- Iter. . “odor and some VOC's - R

T I regtons where sens1tmty due to NOx levels is hlgh s
- non—catalyuc reactors may be used However,

.-not be undermtned
) ! i

Ennssmn contml technolog1es ‘
Em1ss1on of VO Cs/ Qrgamc HAPS may occur from the followmg
o Process vents S ‘

e 'Storage vessels & transfer racks

e 'Equlpment & tting (Fugltwe ermsswns)

Vanous types of control technolog1es use

Combustlon Devrces (Incmerators/Flares/Heaters)

".-_ Recoverleecapture Devices (Condensers/Adsorbers, etc) l.

LI Spe_cr c techmques for transfer racks/ storage emissions

Cdtnbu’stidn— is the umversally apphcable techmque for co

o ermssmns Properly cle51gned combustion
B .reductton in orgamc HAPS or VOCS emissions.

: Recovery and recapture -devices employ same types of

condensatr,on, _etc. However, ,}the

‘= Environmentaf
A Srptal
%., m"‘- sc]uﬁﬂ nS ._::

electwe catalytrc reactors or: selectwe

in this. case- the pollutmn due to ammoma need . 3-‘ w

d for treatment of VOCs HAPS em1551ons are' .

ntrol of orgamc HAP, and VC)CS e

dewces can achieve e c1enc1es of 98 percent

unit operattons vz, adsorptlon,'-“a

y di erin the end use of the recovered matemal for example .

-




w

. Tablé 5.5 'Waste“generation Sources .-

SNo Possnble .

L Raw material . O -speci cation raw materials

the 1'ecoverecl matenal from recovery type of dewces are use/reuse or sold whereas mater1al

from recapture dev1ces is pmmanly d1sposed o .

58 SOLIDWASTE ‘ R
Key pollutants in wastes can - be clerwed from process, materlals for: construct1on, -
corrosmn/erosmn mechamsms maintenance matemals, etc, Some of the poss1ble waste

genera’uon squrces.are gwen in'Table s. 5.

Ennssnon $ources S

 supply - . : o
R . Spent catalysts because of chermcal deactlvatton,

_ L physmal degraclahon or fouhng, ples
T S Orgamc Tesidues durmg shutdown of wastes _
‘Synthes® . . -« Oxides of] iron ancl other metals due to corroswn and
' - erosion ) T v

proclucts 1ns1cle the- equlprnent

. Actwated carbon, rnolecular S1eves, lter media,
desiccants, ion exchange resms, ‘efc. durmg spent
pun cation
-« Unwanted by-products- : _
e Process residues such as heavy orgamc resxlues from o

K ljro dﬁ- ot s ep'ai*ati on’ distillation columns (e.g. tars ancl waxes) sludges m

and re nement + véssels). - ' ' 1.
S s Spent reagents such as orgamc solvents these may be L
S  valuable- SR S P
PR + . to recover/re-use, ortousea fuel to capture the calon .
Coo . value L Lo
te e O -sped cation procluc‘ts-' :
e Pt‘oduc:tlsforége ' N Waste packaging = - s .' T o
4 N and harldling ' e Productpolymenzatlon in tanks 5 S 3
5., T ° Aclsorbents used for sp111 clean—up Sohds produced by
o o L the abatément of air pollutants (e.g g. clust frorn .
Eruisslon o . electrostatic prec1p1tators, bag Iters) e
' abatement” . - - . Sohds produced by: the abatement of Wate pollutants

s

NW""




6 Energy/utilities . = ., eqmprnent

.- Ashes/sots from furnaces heaters and other coinbustron I

L C » General sne wastes from 0 ces, canteens and

° Decomnnssxoned plant equrprnent Constructron
materials (e.g mefal, concrete, 1nsu1at10n)

'Infrastructnre S ' laboratories Spent. cleaning: agents (e.g: phosphorl.
AR " e _Spent oils (Iubr1cat10n, hydrauhc etc)' '
Spent heat transfer Luds '

L
el

L4

Ear,
2y
Y,

- \
i

_' water. content The nature of 'wastes is very: dependent on the proceSs. Wastes may be'-'-":_"""f'

a.tat..a“,hﬁ y -
™ gie Enwmnmentul
g
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5.9 WASTE PREVENTION TECHNOLOGIES

The form of wastes may-range. from discrete solid ifems to h1ghly uld sIudge w1th.'51gn1 ‘camit;

hazardous due to the presence of tox1c organic substances or heavy metals

Waste preventlon _ _' o S o
Waste isan. 1mportant issue in the chen'ncal 1ndustry and there are generally strong econormc

“and emnronmental incentives to reduce waste generanon Waste. audlts are nsed to gather-' .

:: 1nt'orrnatlon on the source, composrnon quantity and var1ab1hty of' all wastes As a ruIe of

thumb, ,preventron techrnques should be adopted accordmg to - ‘the waste management}

hxerarchy,namely , S - I . T

e Prevent waste generat1on at source:’ Those wastes that afe generated by 1ncornplete' :
conve:rsron degradatlon or destruction of the raw matenals (e g tats, unwanted

byproducts) can be an 1nd1cator of process ine - ciency and are avorded by process'

mtegrated measures that optmnze the use of raw rnatenals operatmg condrtlons or_"-" —

-eveén, the process 1oute

__caustrc clay, solvents) generate waste (e g spent ac1d spent caustxc, spent ;"layl _s‘ e

solvents) These are hlgh-volume, low—value waste streams that‘are"o ST oﬂ. ted b

~. the process chermcals and are di cuIt to treat m a ¢ost-e ectwe way' If the use of sueli.
procF_*ss agents is necessary, the aim 1s to nnnmnze the consurnptlon (e g by extendlng :.‘:-"‘. .
catalyst life) and to nd a useful outlet for the generated waste N R
P . Recychng of waste - ‘either internally or externally Spent catalysts are- cormnonly
: recrenerated espec1ally if they contain prec1ous or toxic metals but thls should only be e

: after catalyst deactwatron has been mrnumzed by opt1m1z1ng the process COI‘ldltIOI‘lS. :

Tgta[ - — ' i




waste and 1nstead contract—out to spec1a11zed compames.

: V\fherever the control techmques are operated there isa need for systems to manage the
storage handhng, transportatmn and d1sposal/destruct10n of waste Waste is usually class1 ed
a accordmg to the amount or’ concentration of’ ‘dangerous components (eg heavy metals
_'pers1stent orgamc chem1cals) and . the phys1ca1/chem1cal propertles of the waste (eg

pyrophorlc leachmg)

As'a 'generafl' ‘ru‘le- o'f'ith'urnb, the 'following techniques are to be used to treat the tirdsthtypes_.- ST

- . - _ -

. Catalysts Catalysts have a nite l1fe because of chemical deactrvatlon phys1cal degradatxon or’,
o fouling, Catalysts are often based on expensive, exotic metals and this provxdes dn. econiomic
1ncent1ve for- catalyst regenerahon (e1ther onoro site), Inert catalyst supports are land lled

-’when they are physmally no longer useful : . :, I BRCIERE

. Spent pun catmn medla Media such as actwated carbon, Inolecular s1eves

lter mecha, R

es . Whererer

' des1ccants and ion exchange resins are used to punfy the product of' 1mpur_ :

. sludges etc. may, be used as feedstock For another process oras.a fuel to capture the calor1 c }' :

'value Where th1s is not poss1ble they are mcmerated (under appropr1ate cond1t1ons)

§ Spent reagents Where spent reagents {e.g., organic solvents) cannot be recovered or used as

"a fuel the}r are normally 1nc1nerated (under approprrate conchtrons)

:-:Waste treatment teclu1010g1es S S B

- For the purpose of suggesting a management plan for 1rnprovernent of pract1ces three levels of T

- technology for treatrnent and disposal of petrochermcal wastes can- bé 1dent1 ed

LevelI Technology currently employed by typrcal f'acrlttles T .

Tata{




o Table 5.6: Technology Levels for API (011/Water) Separator Sludge e

:- Level III Technology necessary 0 provrde adequate health.; At

protectwn

'lt is to ‘be noted that ermronmental adequacy is to be evaluated under var1ed geolog1c and -.::."

' 'Achmatologm concl1t1ons and the technology in- this context should prrmarlly prevent .
' _- ermronmental stress on ground water supplies. Following tables contaln a descrlptron of three . .. B
‘ levels of treatment and dtsposal technology assoc1ated wrth some of the _waste streams .’ '
generated by the petrochemlcal 1ndustry Engmeermg experrence and ]udgment are combrned o

e with’ knowledge of basic pr1nc1ples in the assessment of these treatrnent and dlsposal

: .technolog1es. However, these ate not to e construed as cornment on actual practrces or
'_isuggesnons for complymg with requrrements ‘Hazardous waste management i a complex :

' '__'task requmng 1nvest1gatron in -eld for evaluatrng performance ancl developmg act1on plans A

o« L7 brief descmptron of these technologxes also follows.

Factor

1. Waste Description An oﬂ—water emulsion contammg large quantltles of water Wthh has TR
g ';_ G settled to the bottom of the- ‘separator; A’ con t_derable dwers' _' :

" | wastewater streams aré touted to - this - it i “uén ;ng T waste

il generation rates waste character1st1cs and potennal hazards '

- Storage in pit

Generation iate . | ~ Highly vanable
Physical and ' l—l1gh in water content the. chemlcal charactenstrds of mater1al is
- chemrcal propertles dependent ' o '
& on the oil which is routed to the usits. Orgamcs are of' concern
: _ -+ Lévell Level IT LeVel HI-
- Treatment/ | Deojling/ dewatering Same as Levell Oll‘ TEeCOVery pr_ocess_ : -
. Di_sposa'l Technology | using centrifuge to ensure absénce of |- .-

“leachable hazardous
. ,organ:c constltuents
'_Land farmlng i_n'

hydrogeologlcally
secure-ared, and

| assisted: by spec1ally
. -;culturecl

! m1croorgamsm " and-
' ‘protecte"cl by Bérn'fo.|. s
| potid. . - any 's'torm--

runo Sohdr catron

Environmen to!
To tm‘




[ s Securedland 11

- [Adequacyof  *  '[Insu clent .| Inst - cient
! o technology "'_ - -information”. . - | information
: " oo, | Inadequate . | ¢
Problems . . | Residual orlwh1ch . | Minimal -

‘may have hazardous .’
. | ‘constituents -

R AU Migration of - S e ‘ R
: - P -constituents : o I S
. | Monitoring & ~ 1 (), (2)Minimal . | (1) Minimalat " - " | (1) Use observation,

;.. | Strveillance - at present | |present - 7| wells, " L
o S E T R R .. +| Monitor for -

i ' . . S o hazardeus .

i . 1 . ..constltuents

IR S T . ’ (2) Air pollutlon
2 SRR T S momtormg
'
Wastestorage P " - - - - ey

Wastes awartrng d1sposa1 must be stored in an envrronrnentally acceptable manner Storage
'_ fist not give rise to secondary envlronrnental problems such as odor or pollutlon of

groundwater due to ra1nwater percolatlon through or run-o frorn the sﬂ:e. Storage should

preferably be in closed vessels contalners or bags, on a site surrounded by a bund wall or toe

‘wall w1th dra1nage to a prepared system. Spec1a1 precautrons are. requ1red fbr pyrophorrc
rsste«‘“ \Isst‘tt esaearesehertsst i "'m‘j-’i'-"%‘ibéﬂésssw s&l%:xfsthlamés&hm &m@s\e ot
i ' ' ._ .. . gaS,

Recycle and reuse

In the last decades, the’ quannty of waste frorn the 1ndustry wh1ch is recycled and reused has'_'- e

b o grown in.many. countries and contlnues to de ‘so. The methods apphed vary w1th the type of
' '- waste e g., for studges, recovery ofoil durmg treatment. The aim of recycle and reuse methods- S
g isto reuse the waste for its original purpose or to nd an alteznatlve use for it to. av01d ity nal C o

dlsposal Therefore waste productron is reduced whlle natural resources are- conserved and/or- R

. C

.'_‘ o .. protected -l. - _“-_ ) - l o . g L | - ,.l . . . '_ .. .:‘ m. T, -" S . : . .
Most of the reuse: practlces reported in the environmental statements are: for o -srte recovery
frorn Waste stream ‘Industries: opting for this route ate requrred to take due care to avord'_" _

I ..'- - secondary pollutron from recyclers fac1hty The mater1a1 is tobe. soId only to authonzed -

E T agenc1esw1thnecessaryapprovals _ _ S _j SRR

v
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- B i ;'..m den31ty between sohds and liquids (or two l1qu1d phases) to, separate them by applymgj,",_"-

. \?;;aér 2 i« Solutions:

' :'. 5.10 ‘ WASTE PRE-TREATMENT—SLUDGE RhDUCTION PROCESSES : L _
. The sludge recoVered from the various e uent tredtment processes vary mdely in thelr
| . propertles. Dependmg on the drsposal route adopted ‘this sludge is oPten treated before
dl,sposal '

: :-Treatrnent methods are used for two'main purposes.p
. o To recluce the quant1ty of waste requlrlng dlsposal

s "o recover the il for recyclmg

A large proportlon of: petrochen‘ucal wastewater sludge is being treated for one of both of the A -
L .above reasons. The chorce of wherher to treat and if so, Wthl’l treatment to use depends on_ '

S many factors mcludmg the composmon of the sludge and the cholce of mode of d1sposal

' .,Centrtfuges have been used w1clely by Indian industries. Centrlﬁlgatron explorts the dr erence‘:-;. ‘

: =-centr1fugal force ‘Two main types of decanter centnfuge can | be applled at petrochennc"
wastewater facrhtres. -phase, which y1elds a, sohds calce plus a smgle e uent stream (mlxed

: -011 and water) and 3—phase which, as the natne suggests, ylelds separate '011 Snd wate str s,
as well as’ the cake The- appltcatrons in ETP have been. used for.decanter centr1ﬁ1g

- Advantages of .decanter centrrfuges include resource recovery, ex1b111ty and hrgh volumef

: reductron Wlth good operatlon cake suspended solid contents of up to zo% can- be achreved

- Dewatermg/de~orl1ng is used to decrease the quannty of sludges for drsposal and to recover Dll
frorn thern '

'-Wastedlsposalmethods o ° e : ' R ‘

:: ‘_All drsposals must be carrted out at surtably authorlzed fac111t1es in accordance wrth the-

- COIlClIthIlS laid down by the State Pollutlon Control Boards. In. the event that recovery or; .
'_:reprocessrng is involved, company managernent should be satis ed that secondary waste -
: generated by these processes is also dlsposed o at su1tably authorlzed s1tes Thig is

o partlcularly true for petrochemlcal industries reportlng d1sposal of o1ly sludge/solvents by k .
: selling to third parties.. It is recommended that companies verrfy waste dlsposal technrquas' ) |

after reprocessmg and, ask these ’ partles to obtam author1zat10n under Hazardous Waste_“f'

o Managernen_t Rules. -

L

i
R
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The key consrcleranon in the operanon ‘of land s’ is the protectlon of groundwater f'rom

Land ll
petrochenucal 1ndustr1es, if perm1tted can d1spose of residuals at these facrl1t1es For detalls

contammanon “by the materials contained in the land’ 1L Since many States ‘are. gorng for
centrahzed Treatment Storage & Drsposal Fac1l1t1es (TSDF) for hazardous wastes

please refer Technlcal EIA Guidance Manual for TSDF."
= %Iversatlle

e

Incmeratmn of petrochemlcal waste

lncmeration is h1gh temperature oxxdatlon which converts process resulues oﬂy sludges etc.,
mater1als There are’ rnany type’ of incinerators avallable prowdmg a: potent1al d15posal route

1nto gaseous products and solid resmlues (ash) Wthh are less: volurmnous than the or1gmal

for many petroehemlcal Wastes The - varlety of wastes for d1sp05al requrre
1ncrnerators ‘or'the useé ot' ‘a range of types For destrucnon of specr c toxrc ollutants
1nc1nerat10n is"an ‘integral part’ ‘of the process, whereas for re]ects from var1ot1s source

the petrochernlcal based productron units, may be handled ina common 1nc:1nerator fac1l1ty

For cletalls, please refer ’I’echntcal ETA Guidance Manual for TSDF
BEST PRACTICES RELATED TO ENGINEERING AND WARNINGS
Important elements are the exhaust air extraction systems for relevant parts (where the
hrghest concentranons are expected) system of the productlon. To 1mprove the exhaust
systern it rnakes sense to. maintain extraction at optnnum design rate, to partxally enclose

'5 1

. The e ectiveness of good work practlces is enUrely dependent én

rnachmery when feas1b1e and to mark areas wrth high chermcals ern1ss1on
the knowledge and the cooperatlon of ernployers and emplo}rees.

. S .
General' safety -

'I'herefore the employer must take all necessary steps to ensure that:
Each employee receives’ adequate mstructmn and tra1n1ng
in safe work procedures, the proper use of' all operanonal
equlprnent .the correct use - of protectwe dev1ces and aIl

- Ca €
' “Jmanagernent
S

\

emergency pr0cedures,
drtlls to mamtam a. high level of compete )

S
practmes and emergency proceclures,

Fach employee perlochcally recerves refresher sessro g and

LN

Env!ronmen ta!
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b o : -_'__" o R . Each employee is prowded wrth proper tools equlpment'
o« and personal protectlve clothmg or- devlces and e SRR

» Fach employee is gwen adequate, respons1b1e supemsron to_ D

assure that all safety requ1rements and practlces are
followed o e

Only properly trained 1nd1v1duals should be perrmtted to access_ 57

g R _f areas in whrch exposures to elevated chemlcals are l'l ely' All such '

_ resins and adheswes W’ll:h the eyes, skm or other' Sens1t1Ve-tissues, ;
' -'good work practrces 1nclude but-are not llrmted to, ‘the Wearmg of R
personal protectwe garments and equlprnent as recommended

Worlc praci:lces procedures and protectwe equlplnent and dev1ces o

should be developed and utilised so that the l11<e11hood of L .
o o e : o ~employees su ering 1n)ur10us contact w1th chemlcals-based resms ‘- I
and adheswes 1s rmmmal The wearmg of personal protectwe :
garments and equzpment is necessary for adchtlonal posmve
'protectlon in those actmtles and acc1dental mtuatrons where
© exposures are hlcely in sprte of ot_herprecautlons. L ot
The following work practices and procedures should be observed by
' o S " - all employees:: IR ‘

' | T o o Respiratory ; and clothmg protectron and equtpment should

i : - LT e . - be worn in accordance mth recommendatlon and ';:- i

requtrernents,

° Tanks, machrnes, pumps, valves and hnes;‘j

L

“and ushed thoroughly wrth water

mamtenance or ‘repair work - on the

exerc1sed to avord contact Wltl‘l the clramed or Care mu t: he

' 'exerc1sed to avo1d contact wrth the drarned or ushed u1d

+ - Employees shall properly utlllse ventllatron, venclosures, -
i remote controls, and other engmeermg or- admrmstratwe

I SR o controlsprovrde_cl.
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* thereafter. The Tralnrng program should at least 1nclucle the s
._-'followmg ' : L

e A discussion of the contents of related regulatrons' mid: th

'The purpose for and a descriptron of the med1cal surveﬂlance

program required 1nclud1ng

""""t-I‘L ;. - " ) k
8 ‘?{‘:%‘ Eﬁv?ronmentai_-. -

' 'All employees - who are asmgned to: Workplaces Where there is.

expostre to chemlcals should part1c1pate in-a tralnmg program The

- work area supemsor ora des1gnated person shall provrde trammg

to employees at the time ‘of initial assrgnment Whenever a new

exposure to cherhicals is 1ntroclucecl into work area and perlodrcally

contents ‘of .the apphcable Matemal
Sheet(MSDS) . - |

. A descrrphon of the potentral health hazards asSoc:lated

R
b
i
LR
i

~with exposure to chemicals and a descr1pt10n of’ the 51gns '
and symptoms of expaosure to chermcals. As a mmrmum,
. spedi ¢ health hazards that the employer shall address are
‘_ as follows' cancer, 1rr1tat1on and sensmzatwn of the slon -."
and respiratory, system, eye and throat 1rr1tatron, and acute v
toxicity; . o o . R . '_.!_
~o Instructions to 1mmed1ately report to the work area
supervisor and . to Occupatlonal I—Iealth upon the

derrelopment of any adverse si'gns -or-symptoms .that the.

employee suspects are attr1butable to chemrcals expesure'

* A desmphon of” Operatlons in: the work area where"" L

chemlcals is present ancl an explanahon _of ‘the safe'work
practlces appropnate for l1rn1t1ng exposure to che"icals in.
each ;ob ' .

o The purpose for, proper use of ancl l:[rmtatmns_.o personal
' 'protectwe clothmg and equipment;. . ‘ ’

+» ' Instructions for handlmg spllls, emergencnes, and clean—up
" procedures; ' )

*. .An explanatlon of the nnportance of' engmeermg and WOrk

‘practace controls for employee protectlon and mstructrons .




B

" €3 Minimise’

workiiig '

7 time im - areas 1mp1emented to rmmrmse chemlcals exposure S e

" with
.-ele;vated. _
g chettﬁcal's_
. Emissioh. :

C 4 Spec1a1

+

':r.fal,ld

control of

machmery

C5 _ Chem_lc-ais .

Lo monitoring ~ - poss1ble to ehsure that the enwronment is healthy and to 1dent1fy<_: - .A
e m the:wozk '.leaks Any technologmal change’ of process or task rn y '
: "at{ezi' - ]ust1 €s a new evaluauon to determme that the work .envn'omhent
rcmams acceptable. . '
C 6 Medmal . The purpose of a medlcal surveﬂlance progtamme is
surveﬁiance . - detect a dtsease at the subchmcal or presymptomamc stage, m-%ofder

e

chermcals ermssmn shall be Immrmsed Rotatlon of the Wor Kcan be:

S Workers who have to control and repan‘ 1n areas w1th elevated o
requ:rements chemlcals emissions should have personal protectwe equ1pment

durmg repalr o ’and should be tramed and instructed regularly

- By momtormg the concentratlons of chemicals m a company, itig . o B

to take’ appropnate action to reverse the e ects or to slow downf: R
the progression of the disease’ towards the chmcal status m. .
addition, the objective is not only to detect adverse e ects P

- employees, but also to relate the ndings to. the e ectweness of

exposure ‘control measures.

C',-y'- . Recordkeepiﬁg;- Exposure Monltoung records shou1d be kept and 1nc1ude

o The date of measurement

. The operation being momtored

¢ The methods of samphng and analysxs and ev1dence of ' |




'thelr accuracy and prec151on, ‘ S
o The nurnber duratlons, tlrne and resul’rs:_'c;f samples N
| taken; _ ST AR S
e The types of protective dev1ces WOI‘D,“ L
e The narnes, )ob classi catlons, soc1a1 secunty numbers
L L and- exposure sstimates. of ‘the employees whose
| exposures are represented by - the actual monltorlng

results,

P
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"'lENWRONMENTALmmmmrpm;-.1'-':*-.-:-'

_61 | GENERAL | o _ N [
: operanon of molasses based d1st1llery is now a standard procedure and polluuon PFOblems | ‘

s ‘and proper m1t1gat10n rneasures are known as well as avallable

-'_Envtronmental 1mpact in the otl.ldY area is any alteratlon of enwronmental c"-n_tlons;' or.
creatton of new set of en\nronmental cond1t1ons, adverse or bene c1al caused or 1nduced by"‘
the 1mpact of pro]ect The add1t10na1 nnpacts of vanous activities of i:he prop" secl'

| the envrrontnent such as a1r, water so1l land use, ecology, and soc1o-econom1c wel:e
identi ed. The study.r also’ 1ncludes the measures to be 1ncorporated in- the pro;ect 1o m1t1gate L

these 1mpacts The resultant nnpacts were assessed for thelr s1gn1 cance based on the

i

background en\nronmental quahty in the area and the rnagnttude of the" 1rnpact All'

, cornponents of the enwronrnent were con51dered and wherever poss1ble 1mpacts were
evaluated in quantrtatwe/quahtatwe ‘terms. Standard techmques ancl Inethodologres have.

. been adopted to predtct impacts on var1ous enwmnmental components Est1rnated Impacts ._ - L

g have been superrrnposed over the baseline (pre-pro;ect) status of emnronmental quahty to -

dertVe post pro;ect scenarlo of the en\nronrnental conditions. The resultant (post pro]ect)- LT
: quahty of envxronrnental parameters is rewewed Wlth respect to the. perrn1ss1ble lnmts The e RIREK
1mpacts ths predlcted helps to minimize adverse impacts on envn*onmental quallty dunng . ‘

and after pro}ect execution by su1tably des1gned En\nronmental Management Plan. i

The env1ronmental 1mpacts can be categonzed as pr1n1ar}r and secondary anary are those. -

Wthh are directly attnbuted to the project and secondary 1mpacts are those wh1ch are-r-:

' 1nd1rectly 1nduced due to prlrnary impacts and include those assoc1ated w1th' 'nvestment &:l_

socio- econonnc status The pro]ect impact may be broadly dmded 1nto two pbases,

During operatton Plia'se: These_impacts are contfnuous Warrantingf. pe“rina 16t
rnttrgatlon and mon1tor1ng ‘ L e T e
' Construct1on and operatlon phase of the pro;ect compnses of various actnritles; eac_h'_'of which . - o

wﬂl have an nnpact on some or gther enwronrnental pararneters.

e-‘“‘ 4:!;, T . “ .
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Varrous 1rnpacts durlng operatlonal phase on vanous enwronmental parameters have bee

studred to estlmate the 1mpact on enwronment as dzscussed below

-bull

_ _enwronment part1cularly with regard to ‘demand om. the ex1st1ng rnfrastructUre (road o

This sectron reviews  the enwronmental 1mpacts as well as the 1mpacts_ on the»

: electncrty, water ‘supply, etc.) due to the nnplernentatlon of the Drstlllery arid. Fernhzer:.f.'
'Blendlng Planits at La Baraque These impacts “are- analysed within the frarnework of an- -
"Envrronmental Management Plan at various stages during the . Pro;ect cycle namely at .. -

o conceptual development construcnon and operanon stages

6 2 MANAGING EMISSIONS FROM ETHANOL PLANTS = _' | . L
By their very nature, virtually every manufactunng or processmg f'ac111ty transforms raw
: matenals lnto a vaIue-added product——and in that process, organic and chermcal changes take_:.'r .
place that result in en‘nssmns of some sort. Ethanol production is no di’ erent in that regard

_Process 1nnovatrons in ethanol plant desrgn are creating a’ cléar trend toward enhanced:- :

B emission control Nearly 190 ethanol plants have been pernntted for producnon 1n the U S L

-These plants are requlred to meet stringent local state and federal regulanons durmg both"-

constructlon and operatlon. Ethanol plants must stay wrthln air. ermssmn hrmts spec1 ed Rl

. the perrmts or face ﬁnes or “céase operation” orders from enwronmental Teg ‘lato’ agenmes. ‘

Lk

Emrsswns fron‘f ethanol productron may vary shghtly dependrng on the process_ des1gn an

-feedstock. A vanety of ermss1on control technolog1es are. used to control potentral a

pollutants ﬁ'om ethanol plants. -

- Dust control eqmpment momtors the presence of tiny partlcles (partrculate matter less than 1o_~. R

Zrnrcrons in, d1ameter, PMz1o) i in the air created dunng the ctorn delwery, handlrng, mrlhng and

- dryrng processes.

':':'Volatlle organrc compounds (VOCs) are produced durmg ferrnentatlon d1st111at10n and _
B drymg Potennal ‘emissions of VOCs are measured and controlled through plant dengn-_ .
-'-"regardless of the b1o—fuel technology used. Combusnon from béilers i the plant generates"'t h
' _:earbon rnonox1de mtrogen oxides, -and sulfur ox1des If co- product clrylng is iy place, carbon-'
_-'rnonoxrde may also, be a result. Agam technologres are in place to calculate and control -

emrssmns in cornpllance w1th apphcable permrts—uall targeted to reducrng the emlsswn pro le

. ofthese b],o re neries, - : . ST R o j-.-.i

.
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- Other. em1ss1ons may result frorn actmnes outs1de the actual productmn process mcludmg

"_ . _Hydrogen sul de and VOCs released from the wastewater treatment process
Lo PMlofrom the coolmg towers N _ L
. ® :Fug1t1ve PM1o and VOC emissions from haul road tra cand- equlpment leal<s

respectively -

o -PMIO NOX, SOx, co and VOCs from emergency equzpment

s 3 'WATER . _ _ _ -
_"Concerns about 1ncreased demands on’ water supphes e:x1sted well before the advent of the...'_ -
ethanol mdustry Growmg population in cities, urban sprawl into rural areas, and 1ncreased
-_agr1cultural and recreatlonal demand have placed a premium on water Asa relatwely new_ :
1ndustr1al water user, ethanol production has been the focus of a drsproportmna‘te share of the o

Water debate even thoug,h it ranks near the bottom of 1ndustr1al water usage ranlungs | _'

PR

. Water Use in Ethanol Plants

| each gallon of ethanol produced The overall mdustry average is between_ 3,0 and 3.5ga_,lons.

down from. nearly 6 gallons ]ust a few years ago.. . Older plants tend 10.be. toward the top of thls.f_.
'range, but many are makmg 51gn1 cant investments in key processmg equapment to reduce§.';": Her

“water demand o T L . _— T L

.‘;Newer plants have more soph1st1cated water-conscwus designs that put thern at- the lower'
end of the water demand scale. Add1t1onally, the water drscharged from ethanol plants is s
'_'heavﬂy regulated aSSunng that water is envrronmentally neutral when- 1t leaves the plant In'_ . L

‘ ',.an ethanol plant water 13 pr1mar11y related to energy production: the boﬂer systern that dnves:‘ )

the plant and the coohng of process water and equipment.

The U S. Departrnent of Energy’s Natlonal Renewable Energy Laboratory estlmates 70% of the -
E water demand at an-ethanol plant goes to these furictions, w1th the rest: entermg the._"' '
fetrnentatlon process If distiller’s grams are dried, the water is returded to the atmosphere N

through evaporation. If the distiller's.grains are sh1pped wet to local hvestock operatrons the. " E

'-rnmsture in the product helps reduce’ add1t10na1 water reqrnrements of the ammalst Because

Enwronmenta! -
ot e
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: i. centr1fuges that IeImove SOme water from Wet dlstﬂlers grams before shrpment

The 1dent1 catlon of Impact Recelvers

' ..'_rewewed in this Chapter

' Sources ofImpacts R

: -Impacts in generaI conld be generated by the Pro;ect

| By Actwrty / Envn'onmental mteractaons durmg Operatlonal Phase Kt

reusmg the wastewater generated dunng the ethanol process, h1ch 15 more cons1stent and

rehable Th1s is- typlcally 'blow down” residual Water from boﬂers and coohng towers or from -"_ ; o i

Some plants are nnplementmg creatlve ways to reduce water usage mcludmg usé of * gray’ ‘
rnun1c1pal wastewater return of watér to farmers for crop 1rr1gatron management of mmeral'
Ievels in water supplies—even the developnrent of zero- d1scharge technology that ehrmnates

waste stream drsposal 1ssues altogether. In many areas, ethanol plants must purchase WaterT' -

rlghts from other users in order to achleve a net-zero mcrease in Water demand

6 4 OB]ECTIVES OF TH.E ENVIRONMENTAL MANAGEMENT PLAN
The objectwes of the Enwronmentai Management Plan are:
The 1dent1 cation of potentlal 1rnpacts resultmg from- the actmtlesl assoc1ated_ w1thf the.

operatlon ofa Metol (Pvt) Distillery, and the mcchamsm of these 1rnpacts.

. Negatwe 1rnpacts can.be generated during the Operatlonal Stage, as- aresult of
' - Raw materlals and chemical sprlls' ' _

1 -_Release of untreated process e uents wrth sagm ‘cant organlc and 1norgan1c loads 5
e Sohd waste genera’oon, ' ‘ ' : |

. ‘Gaseous pollutant emissions;

Norse pollut1on, ete.

I—Ience the main envrronmental ob]ecnve of the Envrronrnental Management Pian is therefore _

“to ehmmate or abate the negative impacts of the Project on the ecolog1ca1 mtegrlty of its

"Natural Envrronment as well as on-its Built Environment: Mmgatmg Measures deemed"' .

. necessary to ehmlnate/tnltlgate unpacts on the Pro;ect Enwronrnent at operatlonal phases are-_-- EE e

. They will be identi-ed and assessed in th1s Chapter. The Proponent have demded to PR

- presented plazis: to address these 1rnpacts to ensure..that the - pro]ect wrll upon

'1mp1ernentanon of the spec1 .C-Tneasures agreed comply with apphcable laws and regulatrons ::“ -




The mformatlon about how these potentlal 1mpacts will be addressed by the Proponent 1s -

I

i

descr1bed1nthrs section. . - R P D l
!

1

6 IMPACTS S AT PRDI'E-CT CONCEPTUAL STAGE . -~

' Site selectlon, hlstory and Present Status ' _ '

' 'The D1st111ery is located mthm the sugar cluster at Mat1ar1 Operatlon ,clo not ~result

" economic dlsplacement ‘neithier it a ect sites of ecologlcal or cultural s1g‘ i '

location of the Distillery is dictated. by the source of raw material molasses) that. is proyided:
WW\%\ e ﬁ“‘“ﬁ‘i‘g&m*aspQéasslla\smv\%%ﬁssﬁw%%@?“‘“‘“ e
'HESCO The land 15 leased/ owned by Matol Pvt. Lu‘mted Company and a full range of semces ‘ L

‘ (electr1c1ty, ‘aceess, 1ndustr1al and potable water supply) EXIStS w1th1n the pI‘O]ECt area
‘I'Furthermore the operatmn of the Dlst1llery complex do not results i the loss of natural

hab1tats.

Aesthetlcs and Vlsual Impacts ‘ LT S,
: ,A,t present the Slte forms part of the sugar cluster that includes the sugar rnlll the sugar
i re nery and its Plaritation white sugar storage shed, Power stanon and 1ts assoc1ated S

' mfrastructure (1nclud1ng the lngh voltage electricity transrmssron lines).

E At present, the S1te does not have any wilderness quahty or any spec:es of ora or f'auna that
would have been at threat or any 1nvas1on ofany natural habitats as such ™ the near vrcnnty SRR

__of the Site, ‘there.is no - un»spml enwronment terrestrlal and freshwater. Lanc:l in the

E surroundrng v1cm1ty is under cane cultivatlon mamly at present Impacts durmg '-Operatlon D :

) Phase

L

. Gaseous emlssmns '

The Drst1llery process operation generates carbon dloxxde as the mam green iouse gas'
_ the fermentatlon sect1on Steam losses as well as volatﬂe orgamc compounds losses can be e

expected but should be m1n1rnal

' .No Part1culate matter per s will be generated durmg the D1st1lleryr operat1on

f': 66 PRELIMINARY JNVIRONMENTAL RISKASSESSMENT _ |
; Ethanol is a amrnable product and hence its manufacture and storage reciulres-a,"rlslr R A

- : screemng On site storage of ethanol isa compound that:

e

) %sapﬂgﬁomﬁons



I e Is ammable but needs external 1gn1tron or heat source to burn, T R '5"'_f_‘_':.3_~'"‘= ’

Exerts pressure if burn in enclosed spaces,

e

If burnt completely produces non -toxic byproducts

CIf burut partraliy, could produce carbon monox1de Rrsk screenmg con _ts'o

PRI

L Prehmlnary and. chemrcal risk screenmg,
" Chemical risk screen for major hazards; ¢ T R

» ' Standards and physical risk screen.

' Prellmlnary and chem_lcal risk screemng R
: The prehnunar)r risk screemng 1nd1cates that ethanol d1s1'_111er}r process and the Taw materlals '
'.'_ are. used at. dlsullerres that operate in Matiari already Moreover ethanol manuf'acture from
- cane molasses is carr1ed out worldw1de Furthermore the éthanol productron in, Matlan has
':already been the object of a strateglc envrronmental assessment. The number of' bene tsis

' assocrated from the pro]ect 1nc1ud1ng generation of employrnent in rule area. s S

‘.Chenucal RlskScreen Major Hazards. ' S .- L
'The Ethanol Dlstrllery produces fuel grade alcohol that is a arnmable compound However on . Lo
'the plausrbrhty of catastrophrc event that could’ oceur, the followmg mformatmn shows that

. operatron of such pro;ect type pose a niinor rrsk. No major accrdent has been reported Safety

. and emergenqr procedures are avarlable to respond and counter consequenues of ma}o'

: -accrdents.

| Chermcal Rlsk Screen. Standards '_ o
"The whole Drsnllery Installatlon desrgn is risk- based engmeerlng desrgn. Operatron and
.marntenance standards are also incorporated in the. des1gn Furthermore the pro]ect 31te

_ avo1ds speci” ¢ rrsks to local populauons and natural systems

" Physmal Risk Screen '
k Physlcal r1sks pertarn to transportanon ooding hazards ‘natural” dlsasters and other onsrte

'.:and 0 s1te hazards “Transportation risks -at operatlon stage tran,sport of raw matenals and _ -
{ nrshed product Movement of workers to. and from site will requrre prrvate ut111ty vehrcles . :
.:(vans, bus) or/ and pubhc transport (bus) The 1 increase in vehicular tra c wrll be mlmmal ag: i

' the tra ¢ s1tuat10n on the local roads is consrdered to be lrght and moderate

.-6;‘.\"}4{« R -'
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_D1st111er_y.

: Hazard Analysm

- Palostan, ethanol is a: regulated compouncl under both the Dangerous chemlcal control Actf.' ‘

E Emergency Plans -

X
Ed 1‘\.’“

: 'Floodmghazards :

. The S1te is not prone to oodrng and pro;ect presence w111 not cause any oochng hazard

Na‘cural dlsasters - '_ S . P

. .'The Site is not lyrng on coastal area. Therefore the presence of dlstﬂlery 1n the ared 1s qulte

'_safe with. respect to natural drsaster I—Iowever outdoor structires as well as buﬂdmgs are

'-des1gne<_j.tow,1thstand cyclon_lc guists. ' L BRI S ._ “_;""-._ SR i

i :".The D1st111ery workmg environment is not exposed to hazards such as hlgh temperatures -

pressures radiation’ etc, Purthermore there are no high speed machmerles rn the proposed"'

; zoo4_and_the Hazardous Act 2007. " L '.‘ __ T

" The’ rlsk assocrated w1th bulk storage of alcohol is ammablhty Well de51gned storage tanks S
.._‘ and prpe lmes are prowcled with contamment to collect any spﬂlage It has, tted with Splllage - -
:'; detECtIOD. and splll coIIectlon system. The safety set up of the DrstrlleIY Plant w111 mcluder'- o

g enter—aha'

e -.-F1re detectlon system ‘
SR Fire, g-htmg eqmpment' andl
e A tramed ernergency response team

. Emergency plan° have been implemented at Alcohol Plant -

fEsﬂ;,r' | CONCLUSIONS | e

EnvﬁonmeotWW‘ ,
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N season. Storage and reuse “of vinasse (as is) produced as a fertlhzer c:annot be stored for-

o Several nnttgatlon measures. have been- 1dent1 ed in the Management of' Vlnasse-mc drng 1ts' :

l_\ﬂ l‘«

)
iﬁ%i :

. Impacts. of Generation of Vinasse

Orlgm and Impact

Vlnasse is a byproddct of molasses fermentauon and dlstrllatlon The rate of' productron of',-.", -

'Vmasse is 3om3/h and the characterlstlcs can be summarized as fo!lows
L. Low pH ofaround 3.0;
' - I-Ilgh COD and BOD concentration

- rPresence of nitr ogen and phosphate as well as potassium that make Vlnasse attractwe f'or

: harvest penod and since vinasse will be produced by the D1st111ery also durlng the 1nter crop -

extended per1od w1thout some form of vinasse treatment. Since vinasse can’ upon uncontrolled S
' ferrnentatlon generate foul odors with the production of odarous compounds such as butymc RO

and proplomc acids in su crent concentratlons toin uence the surrounchngs and cause odor L

nu1sances Moreover due to its high concentration of blodegradable rnatter Vinasse can a

E)

h .aquatlc hfe and cause eutrophlcatlon of a water recemng body

Mltlgatmg Measures

prolonged storage, these are described below. ~° T x _'...j ORI

Ehmmatlon of Odor Generatlon from Vinasse

As 1nd1cated prewously, Vinasse is potentlally the main source of foul odor due to 1ts o

'propensrty to produce odorous compounds such as butymc and propromc ac1ds among others.

under anaerobrc condlmons.

'
‘.

Yo 3 ‘ - . . .

' ~' To ehrmnate the I‘IS].{S of V1nasse fermentatlon Vmasse should be processed tnto CMS as it is 5
bemg gene,rated durmg the dlstlllatlon process. Vinasse from the’ Dlstlllatlon column is

- _pumped to the Vinasse tank that feeds the Evaporator Un1t The Evaporator umt consmts of

N Environmentuf
~ Totgl e
2 s S‘olutfans

reuse as a fert111zer The apphcatron of vinasse to the sugar cane elds is hrnlted to the cane

ect..'”- A
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ve evaporators with four-duty and one in cleaning in place. Furthermore all purnps have

standby units and- conSequentlyr the evaporator tnit is kept functlonal durmg the ethanol
manufacture Hence Vmasse is not kept in storage for processmg for more than 2= 3 hours.
o

Stop the Operatlon of the Dnstﬂlatlon Sectlon
process is stopped ‘The above measures in & ect’ av01d prolonged storage of Vlnasse and

K

In the event that there is any mechanical failure with the Evaporator Umt the dlstdiatlon

ehrnmate the I‘lSkS of generatlon of odorous compounds.

Management of the CMS storage Tanks
Ongln and Nature of' Irnpact the CMS storage tanks will contain concentrated molasses sohds
(CMS) throughout the year. The concentration of vinasse through the evaporanon process to

produced CMS ine ect removes the volatile acids whlch reappear 1n the ac1d cond nsates
Removal of volatile ac1ds reduces or ehm1nates the propensrty of CMS to generate fOL odor

The CMS contalns orgamc matter and compounds “with. hrgh assoc1ated o g
that can in the long terrn contarmnate ground or recemng waters if there 1s a chrect dtscharg

sh and other’ aquatlc Tife,

-

o ; The Impact

Orgamc ‘and 1norgan1c pollutants associated with- CMS can rapidly deplete the avadable
oxygen of the receiving waters and has adverse e ccts on
Contammanon of the underground water can occur if a proIonged seepage takes place ina

- Mltlgatlng Measures
1ncorporated in the de51gn of the CMS storage tanks as nnnganon measures*
Ingress of storrn water each tank is’ tted with a oatrng cover rnade of HDPE mth water

porous substratum -
The de31gn features of the CMS stnrage tanlcs as well as-the construcnon methodologles are
coﬂectlon dralns. The water. is- then pumped to. the existing 1rr1gatzon water channel wa a

central to minimize the negatlve impacts identi ed above The foHowmg measures have béen

e}dble hosmg p1p1ng network
The emptylng and lng of the tanks with CMS can cause movernent of a1r entrapped nd

A.u' evacnatlon system
the HDPE cover. Air chunneys are placed along both lengths of the I—IDPE cover to al W

w‘ug_g
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: .-rnove'ment of entrapped.air, The air chimneys will consists ofverticai.PVC .pip’es -ofidismeter » R

- -'below the Aqua-tan bottom 1mperrneable hner ina sIotted PVC p1pe ‘and embedded 1nto a -

' The main posmble sources of odorous ermssmns are

" act asa carrier for the organlc compounds.

- _these emissions would be 1n1n1rna1 and are unlikely to have s1gn1 cant. odor 1mpact

i fermentatlon. The main odorous compounds as well as thelr odorous threshold 11m1t (OTL).

o Al

“”"J.o; e

'!niy.r

. robustness and durabIhty of the' Aqua-tan bottorm hners for the two tanks ‘The leak detector--: B . }{ .

. 'system 1s 1nsta11ed over a. spem ed area so that.the locauon of any leaks can be zoned These f ol

-'_Fermentanon SPRTEE - e S -~ | A
: Ermssmns durmg fermentation process that could cause odors are ethanol and several trace v

| .volatlle organic compounds (VOCQ). Carbon d10x1de (COI) produced durmg fermentatlon can' : R

. Ethanol and VOC odors could come f'rorn the storage and ethanol loadmg fac111t1e ' I—Iowever S

: Storage of wnaSSe :

\ "z Envimnmentaf :

; _Slolu‘n'p_ns .

gornrn tted w1th ne Wn‘e ‘mesh-Installation of Leak Detectors Leale detectors are 1nstalled'

" sand beddmg lmer

v
B

'The mcorporatwn of a leakage detectlon systems helps to overcome any potentlaI problems of

detectors w1ll give an 1nstant warnmg of the faxlure -of the 1Inperrneable rnembrane' and’hence'

be taken.

6. 8 ': ORIGIN AND NATURE OF IMPACT

In a Dlstlllery volatde orgamc compounds (VOC) are generated durmg the variotis processes ‘

DlStlHElthl’l Em13510ns durmg the d1st1llat1on process that could cause odors are ethanol EEINEN

'Aldehydes and several trace volatile organic compounds (VOC). Storage and ethanol loadlng

I

v

% o

Vinasse has a propensu;y to generate odorous compounds due to blolog1ca1 re' ctior

are glveanable below. - ' " Lo R

To ferk -




=

3.55 X 10-3 . S |S.l<_atle_ C E 1-0'?{_1%3
.Acetic acid . .2.49;(1.0':-3_ - p-Cresol : : - 45x 106 =
,I.-_Iydro.g:en Sulﬁde ‘6-3§_X _1C_>'§ -' o Iso-butyric acid -~ A. .2:.9'7;55-;@%
'Pr_opionic-acid ) .3.ot3.x 10"‘.‘ S Trl;rnethyl"amine : a..:ooj_no'ﬁ o lt

" equlprnent per se or.aclchtlonal processes to minimize odorous compounds Ferrnentanon E
| :Equ1prnent Nearly 50 percent ‘of the carbon dioxide gas produced darly by the fermentatron L
' SECUOH wﬂl be further processed into food glade ‘carbon - dlomde and bottled in the CO

] Botthng Plant

e _'Iihe Test of the carbon d1o:x1cle will be released to the atmosphere v1a

N removes VOC as well-as ethanol from_the exhaust CO; -

'D1st1llat10n D _ e

-' The Impact _:':

T—

'The relevancy of the- above data should be taken within the context of the proposed act1v1ty

r

M1t1gatlon Measures ‘For odor conirol, the des1gn of varrous processes has elther rncluded

All d1st111at10n columns are equlpped with. condensers that 1n e ect condense' VapOrs
(mcluchng organlc compounds) to the qutnd state. Hence releases of vapors are unhkely

durmg n01rnal operatlon

Storage of v vmasse

To 1educe the msks of odor generanon from ferrnentanon of vinasse, a CMS Evaporatlon Plant
is lnstalled as part of the Dlstlllery to convert vinasse 1nto concentrated rnolasses sohds {CMS). -

CMS wrll be stored in storage tanks tted with a oating cover. In the event of a prolonged

' break down of the CMS Evaporauon Plant the D1st111at10n process mll stop-sb as o prevent

- any prolonged accurnulanon of vinasse.

Drgamc and 1norgan1c pollutants assoc1ated w1th process e uents of the D1st111erv ¢dn rap1d1y

deplete the available oxygen of the recelvmg waters and has adverse é ects on sh and other

: aquatrc hfe Odor nu1sanc.es can also result if anaeroblc condltlons develop w1th release of




_ noxious ‘gases such as hydrogen sulfide Mitigating | Measures Several rn1t1gat1ng measules have

been 1dent1 ed and are descr1bed below

_ D1rect Reuse ofProcessE uents : o Cr 3 --'_ .
The de51gn of the D1st111ery processes has mcorporated the dlrect reuse of process e uent

' strearns ’Table below: surnmamzes the process stredms that wﬂl be recycled chrectly and the

process streamsthatmllreappearasprocesse uents. o e T SN )

g .Cleahing of ‘ Acid condensate,.. : Recycleé of acid "
.., -evaporators. ° Vinasse - " condénsate |
2 (1e ectdaily), 2 rinses & CMS residuss. e L
73, Cleaning of 10 60-65 Acid condensate, - . E. uér_i‘t reused. |
-Fermentors & ° beer& = & . as, .
. prefermentors - yeast residues | " process water o
- . : . - . NI ferrnentahon I R
S Cleanmg of evaporator 10 60-65 Acid condensz;i_te',\ . - vRecycles
'+ platformg™ : © ., Vinasse V. esndensate -
- & CMS, ‘nitric acid & ‘reappears as |
© caustic soda res1dues
3.  Acid Condensate - 526 70 - - Volatile acids . Reappears as’
"4 -FlegnieisSes ~water 176 100 7-9 pH. Ré'ap'pear_s"as ‘
© from - : euent o b
- recti er I
4. Cleaning of spills 16 . 30 " spillsresidues -~ - Recycle of acid
R L o Lo ’cohdensste'—i"' =
. . reappears as..
S . T ce uent’, .
"2: " O2 S¢rubber water 24 35 water with a_bbut “Reéuse as process” .
AT ‘ ' 02% . water.for - i
alcohol. _ ferrnentatmri
3_.-- Vacuumwater 2 - 30 Water contalmng' Reappears as
: alcohpl e uent
TOTAL EF]?LUENT FLOW . 704 (item 4 +item 5+ item g8 -
D1rect Reuse oE process streams will reduce inter alia: - o :"'_.' L e
< - . e Thewater demand for the Distillery; T B i '
[ e The rigks of pollut1on through dlscharges,

"e. Losses of ethariol;’
R Acu:l and alkah reqturements for cleanmg purposes, .

re‘“‘“zxij.’f s ¢
”% Enwronmentai waw“w
MM S

MS‘oiutmns




. The combmed ow of process e ‘uents

' As a result of the dlrect reuse of some process e uent streamms, the ant1c1pated quahty of the
: comblned process e uent will be reduced con51derah1y with respect ta the poIlutants such as

'- -COD BOD5, Volatlle orgamc ac1ds as shown in Table reproduced helow a

i

'D_es'ig_n chare{_cteristics for Combined Process B uéits

_ Temperature °C. _
Volatlle Orgachc1ds : — g/l — ‘.‘ K 3125 =
CO.D'- . - mgl P
BODS - . 7 mgl
N Total Dlssolved Sohds |  mg/!
SN B L
'dﬁ&:Gfeéf?é 7 - mg/l )

6 9 TREATMENT OF PROCESS EFFLUENTS
. The wastewater treatment strategy is also given in the said sectron The strategy Wlll be

1mplemented in several phases as follows

. Depending on the ‘charafcteristics of the wastewater and their associated p'o‘lluta_nt loads (COﬁ,_ '

. BOD5, etc.); fotloﬁng op,tions is inl p'lac'e_._'~

3.

h : Anaeroblc chgestron w1th productlon of renewable energy ﬁom b1ogas generatmn wrth
Anae1ob1c d,lgeshon Wlthout productlon of renewable energy from b1ogas generatxon wrth or'
: w1thout Aeroblc pohshmg of thee wuentsso that the treated ef uent conforms to: 1ts reuse for. ‘

:'-1rr1gat10n For the. same ow, the concentration of in uent COD. of the wastewaters will- -

- con rm the energy recovery component of the strategy

Momtormg of the water quahty of the treated é uent is recornmended that the quahty of thef B :

: process e uent streams be momtored to ensure that the plant produces consrstent e uent--'a"'«""--

' quahty A water qualrty rnon1tor1ng plan will be elaborated for the cornbmed proces

ternp eratur: an_

7

kjedahl mtrogen phosphorus, total suspended solrds total chssolved 5 Siids;

. 1“\6| l““' .

O E s R

' a%f;\ i Enwranmentaf
"‘Toml e

. \%ﬂ: Soluﬁons

b,

L

"'_e'nt

The parameters that rieed to form part of the water quaht}fr momtormcr are COD. BOD5, ,to’tali




" as Iong as- regular mamtenance of the systern is also carr1ed out: Mamtenance consrsts malnly".

Py

Baviy
ﬁ Fay,

..

;e
- -
- ..;.;usv_ Y. .-

. v1c1n1ty at present are frorn the sugar factory durmg the crushmg seaSor. (December to Aprll) o

*&M%«(‘ c o i
", %‘s;nsnvfronmentaf

pH The frequeuq,r of: ‘monitoring: shall be at Ieast pnce daily when plant is operatronai A

rnonthly analysm by an mdependent laboratory shall also form part of the rnonltorlng pian

Nature of the Impact

Negatlve 1rnpacts on: the local surface and underground waters rnay result ﬁorn domest1c

; e uents, if these are allowed to reach the local water tahle and strface waters w1th the1r

1nherentpollut10n 1oads A o a [ 2 e o ]i

Wlth reference to the Recommendatlons for Quahty Limits of. E uents for dlscharge m the
water table or surface d1scha1 ge of untreated sewerage w11i not be allowed ThlS 1rnpact must

therefore be mlhgated _ ‘ B TR, Kk -‘: o N

MltrgatmgMeasures I o o S R TR

The 51mp1est way, of ehmmatmg blologlcal pollutlon would be fo treat the sewerag produced;.; .

hy means of a septlc tank W1th the appropriate retennon hme and Wlth correctly dtmensroned'
and des1gned leachmg elds. Thus the e uents ultlmately released from the leachlng eld wﬂl |
have the quahty descrlhed in Table 6. 43 4.1, 1 above “The above system wﬂl 0perat

of ensurmg that there is no/httle sludge carry over to the leachmg eld hence a de sIudgmg of E . L

the sept1c tank at least once every year is recommended

Norse from D1st111ery
Orlgm and Nature of Impact N01se generated in the Dlstlllery durmg its operahon s not. '

the Power Statron (nearly all year round) As the Dlstlllery consists of only pumps and fans as o

movmg equ1pment the resultmp amblent noise level w111 be below the ma:nmum pernussrble'

levels

Norse surveys ‘are regularly conducted around the dlstillery Inten51ty of Irnpact N01se Ievels as . -
sound pressure db(A) should be taking into account s the varylng sens1t1v1ty of human'

hearmg or sound at di ererit frequenmest Sound pressure Ievels are not add1t1ve,_‘the mean' e

square ‘of the pressures’ are added and then reconverted to sound pressure 1evel values If there
,l .

dre any di efences’in the sound levels from fwo, sources the cOmbmed leVeI wﬂI exceed the; -

Total WWM
SOIutmns




5«4.(

' : The norse level at re51dent1al area) should be always below the maxlmurn permrss1ble 11m1t

~and 55dBA respectwely)

' 'M1t1gat10n Measures

the stacks d1d not exceed 70 dB(A) in the case of any other area and at any t1rne as stated fn-"

, -.the standard

. (For re51dent1a1 areas, the rnaxrmum perm1ss1ble hrnlt durmg both day and night t1rnes are 60'

Most of the process eqmpment of the Dlsnllery (e.g. compressor for the CO botthng Plant)'::.',__:_‘f Cnl
will be housed 1ns1de an enclosed building and this will attenuate the noise level generated by {-_'.‘ -

; the processmg equlprnent

: The plant is. located even further away from the res1dent1al areas’ of thereby contrlbutlng in

' _(re nery, Power Statlon and sugar rmll)

..Thelmpact _ _ L ) L '
"-Sorne of the Plant and Equlpment of the Dlstlllery wzll be located o= conc te 'pl

,occup1ed by bu1lchngs with water collecting structures l1l<e roofs, paved areas, etc. Storm wate

,;;‘spatral attenuatlon of" any norse frorn the srtc At design stage rneasures Were taken 1nto_,’.' '
: _account to attenuate the noise level such as ‘the usé of noise proo ng measures (such as.
Flexrble couphngs to dampen transmission of engine shaft tensional vrbratmn Flemble hoses R
. and bellows for connectron to external piping networks adopt ant1~v1brat10n mounts, sound.". _
~ deadenmg cas1ngs and silencers' for noisy machmery partrcularly those located outsrde of -
. bu11d1ngs As part of the enwronrnental monitoring plan noise rnonltorlng wﬂl be carrled out
at operatronal stage, ‘around the Drsnllery twice per year. It must be noted that as part of the"_':"

. '.Ermronmental Momtormg Plan Noise survey is conducted regularly around the sugar cluster :

P
7

. build-up contaminated with dust, hydrocarbon spdlage f'rom tra c (Lormes and other heavy AR

Vehlcles) on paved (asphalted) aceesses and parklng areas, etc

. Mlhgatmg Measures

Theé Site will’ be provided with a perrpheral drain, to 1ntercept all runo . All loaded'--runo-

F = '*,af“

| ’%‘t

”'n

H s J

x\
.‘e 3 W‘V

: mduced by rarnfall or not, will be 1ntercepted collected and treated before release to the .
- enwronment The dlscharge of the storm water will be ini the e}ustmg draln. The treatment‘- T
',process will mvolve placmg a hydrocarbon separator a rnud/sdt trap and trash raclc in the

TUno. collector pr1or to discharge the sa1d draln

Environmentui
. Total -
.S‘olutrons
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N will be used’ by the D1stlllery but an addrtional 45 oootonnes of molasses W1ll need to he

' 1mpacts on the reg1onal networlc

ehnunatmg the poss1b111ty of large spllls in the. rnam processmg areas Passwe/actwe'." .

- chenncals brought into the plant Copies of all 1nventory sheets shall be kept in key Iocanon,s_' . )

6 10" IMPACTS ON PUBLIC ROAD INFRASTRUCTURE

Or1g1n and Mecharnsm of the Impact The 1n1plementanon of the Dlstrllery, CO Botthng Plant

transported to the D llstrllery from other sugar factories. Hence the tra ¢ due to movement of

rnolasses w111 not change Addl’oonal tra c at operat1onal stage Wlll ‘be. due to the road

' transport ofi

B w_l -Transport of—empl’oyees to'and from Site - . . 7 . L S - 'g
oo Qther Dlstlllery consumables ' ' _ | _ |
a Movement of ethanol tankers from Metol to the Karachr port o

e 'Movenaent-of C;Oi tankers from Metol to soft drrnlong cornpames -

1
M1t1gatmg Measures -

The addrnonal tra T due to the 0perat1on of the Drstlllery complex has no- 51gn1 cant neganve c N s

Chéinicals ‘

Chenncals represent a health and safety hazard to employees and 1f discharged o the__':'"..f.'.‘“.":--_"' Ll ¥

enwronment can cause Impau'ment on the quahty of the recemng medxum

&

Mltlgatlon Measures

- In the immediate, the prrorrty shall be focused on the development of a Chem al

Management Plan The Plan should take also the prov131ons in the Dangerous Chernlcals.""-_
Control Act 2004 partlcularly 1dent1 cation, . handling, storage,’ dlsposal health and safety o .
rneasures ‘ete. All chern1cals shall be stofed in a locked chemical storage roorm, Wh1ch erl be_:f.'-.: B
deslgned to contam .any- spillg that nnght occur, The chemicals wﬂl be transferred manually{-'

from th1s Toom drrectly to the part1cular section of the plant where they are usecl therebyl B

ventﬂatlon w:ll be lnstalled in the room. A- Splll Preventlon and Management Plan W111 e B

developed and 1mplernented in chémical storage areas. An rnventory sheet shall accornpany all

throughout the factory, and these 1nclude the Matenal Safety Data Sheets (MSDSS) f'or each_ o

= En vironmen ta!
Tl
50! tmons




chernrcal The MSDSs prowde handhng and freatment 1nformat1on in the event of an, acmdent
or-spill. Plant employees shall recewe training on the chermcal 1nventory sheets, as well as:the

funchon and- hazards of each chemical used in the factory. Chemical supphes shall be handled
approprlately to rmnumze hazards, I—lealth and safety is handled approprrately throughout the
plant with proper equrpment guardmg and use of pers onal protectwe equlpment (PPE) For
all chemlcals, warning labels on containers and Material- Safety Data Sheets (MSDSS) 1n
Enghsh/81ndh1/Urdu are required with delivery of chemicals. Precautlons descr1bed i ‘the
MSDSS shall be 1ncorporated into the hazard assessment. A Hazardous materlals audrt shall be
caified out. Hazardous or toxic. chermcals should be stored and handled in: accordance mth

manufacturers recommendatmns Material Safety Data Sheets will; be used to momtor and
ontrol the use of all chenncals Supphers of equipment and raw rnaterlals wﬂl be 1nvolved m

the development and presentation of trammg on the safe use of all eqmprnent Equ1prnent and
raw rnatenal supphers will be consulted duung the cornrmssmmng of the plant to: ensure ‘that,

! equiprnent 1s.prope11y_.1nstalled and operated. '
61 - GREENHOUSE GAS. EMISSIONS '
The carbon d1ox1de produced durmg the fermentatlon process is released 1o; Lhe atrn hére-at
ethanol plant. It 1s estlmated that the release of CO durmg the fermentatlon process
between ——-- ta - tones CO, per day. Wrth the operatlon of carbon dromde botthng plant at
Metol nearly 4opercent of the carbon dioxide (- tones COZ/year) will be recuperated and. .-
transformed 1nto food grade carbon dioxide for the soft drink 1ndUStry both’ for the local. »

rnarket Th1s riew. source renewable source of carbon dioxide for the local soft drink 1ndustry
will also have a posmve 1mpact The 1ntroduct10n of blerided gasolme for the local market wﬂl

reduce the greenhouse gas emissions from the local Lransport sector as the net em1ss1ons from

: bro—fuels are generally Iess than petroleurn

‘: - . b .
Source and Omgm of lmpact Ammonia as refrlgerant will be used in the cornpressor unit of
kg ‘of ammoma wﬂl be requ1red

. Refl 1gerants

the Co Botthng Plant It is estimated .that about
Amimonia leaks may oceur due to faulty seals at compressors valVes etc Ammoma has a low

threshold detectlon hrmt (3 to 5ppm) and can be. detected by smell due to its pronounced and

dlst1ngu1shable odor

-ﬁ“\ﬁl-!gg‘y .
. N Envn'anmsnta!
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Potentlal Impacts

The e ect on the respiratory system is wolent and only very small quant1t1es can be breathecl'r

safely About 0.35 volumes per 100 volume of air are the strongest concentratlons one can-.i A L

m-lpact for human bemgs '

Mmgatmg Méastires -

The risks of amrnonra release in s c1ently large Volurne are’ rmntmal Thts S ;
ammoma technology for refrigeration is well estabhshed PlOCESS Control to prevent such,;_:
_release from occurring; is con51derecl as the state-of-the art in process control Slrmlar process A
control will be implemented at the proposed facrhty Process Control. 1nc1ucles ammoma leak:'ff E E
detectors and automatlc safety valves.. In the event of small leakages of ammoma breathmgf '

’ -appatatus and specxal out ts are avallable to worlcers part1cular1y when repalrs are

‘ uﬂdertaken. On the natural ermronment ammonla release has no direct 1mpact

1 -
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"-'plant at Deh Pannu, Nasarpur Rd., District Matlan in the ptomnce of Srndh Palustan

(_ONCLUSION

. INTRODUCTION | | |
.' M/s Matol Drstlllery Ltd (MDL) is operatrng a fully 1ntegrated 1oo KLPD dlstﬂlery

L 'on 12.2, hectares land

"_72

' and recyclrng systern of waste water.

’ WaSte water treatrnent -

Recommendatrons

For 60% of remalmng 011 & Grease they have to add gravn:y ba e WaH syst I o

‘ d1 used air blower system or both if requlred 1n eX1st1ng systeln U

“ " ‘Biog gas Plant

They 1nstalled P110t Plant (Blogas technology Pliot Plant for wastewater management S

' to generate energy and to reduce the volume of COD

Waste heat recovery system

| :Heat that usually factory emmits is captured and pumped back 1nto system although it 1s i

‘ The stack temperature after econornrzer is st111 above 200 centlgrade Whrch can be e
brought doWn 10 120 centrgrade by 1ncrea51ng the economizer srze or by 1nt10duc1ng .

.__arr heater in the combustlon The herght of the stack is 26 meters

The plant has excess exhaust stear above 13 tons per hour 1oad durlng power shanng,"-. o

whrc.h is between 17 ~ 18 tons per hour (excess of 4 ~ 5 tons per hour) The urgency 1s..'.7 : h

& “:%b
% \,
.%?A
%{;’% e

it e-\\“lev

ot 100% and it- 1'educes carbon emlssron frorn the atrnosphere

. L P - ‘.'w‘:ﬁwnwm
nv!ronmental - Wwer‘f*t”i"‘f"’” -
Total st R

Soiunons -

PRESENT STATUS OF TREATMENT AND DISPOSAL

:Matol Drstrllel“y Ltd ‘has, taken certain measures to reduce envlronmental pollutron

i

PR

S felt for waste heat recovery systern hke de- aerator system on Boﬂer Feed water etc




: Green belt development plan

' ‘.Matol Dlstlllery Ltd 1is grown number of plants in and around fac1lity Wl’llch have an:

: _-'ab1hty to grow irt low pH s0il and tox1c enwromnent

- Flre gh,tmg facxhty

Matol does not have, HSE Department and for that reason re- ght1ng facﬂ1ty is bemg '1 ) .

handled through securrty which is not recommended

78

' OBSERVATION

. ,There are mo. protected forests ’ sanctuanes archeologlcallyﬁ._ lrnporta
; structures or other sens1t1ve locat1ons in the v1c1n1ty of the fact
'canal near wllage deh pannu Therefore, the- proposed 1ndustry wlll not 'have

,' adverse e ect on the environment or the eco system

'

'The boﬂer and turbo generator to be prowded in'the power plant are of h1gh

© 2
': ) e c1ency and maximum built in safety. ;
_- 3 'Fresh water 1equ1rement to the proposed mdustry is 1891 m3/d The mdustry
;. has obtamed permlsswn to draw water needed for the proposed prOJect
4 E- uent generated fro om the proposed sugar plant wﬂl be treated in ETP of 720 |
_'m3/d capac1ty & the dlstlllery unit in MEE or h10methan15at1on plant The %
:_...', domest1c sewage will be stabilized m sept1c tanlc & the over oW from septlc P
S tank wﬂl be treated in sugar plant ETP." ' '
5 AJr enussmns from the pro]ect will be the ue gases from 130 & 18 TPH bo1lers
. Boiler 'is red with bagasse agro waste, ‘coal or. concentrated spent wash _
‘Suspended part1culate matter. is the maln pollutant m ue gas. Bo1lers are - {
'proposed fo. be prowded with adequate stack he1ghts (82 & 45m f'o__ 130__& 18
. TPI—I boﬂers) and ESP, wet scrubber to control pollutlon from the ﬂue g sej o
. "6‘: .
, nutrlent.-
Envfmnmentm
' Total w@“

Soiuﬁnns




'7 Tl‘us 1ndustry ‘does not produce any tox1c products and cloes not have" :

31gn1 cant adverse e ect on the quahty of land, water and au*. The 1ndustry has

taken all the’ necessary preventwe measures to m1t1gate even the small e ectsf B

: Whrch may be caused by mdustrral actmtres S R

8 The mdustry adopted an’ e ective - environment management System and -

grven for greenery development and rain harvestmg in, the factory prem1ses and ©

pollutlon control are proposed for protectlon of enwronment and
envrronmental clearance to.the pro;ect
74 FINDINGS

oa Matol hnnted is located on land that § is desrgnated rural g :,'..{ S

- '-‘ . -i Sheds are: naturallyr ventilated and have potentlal for mcreased odor and PR

dust on ne1ghborhood i.e. atsurface; _ _

m The s1te is . sultable for ethanol production as it is Sltuated in sugar cane
'cultrvated area and there are numbers of sugar nnlls nearby areas and._ -

'. connected toroad links - . S |

" . The minimumn. quantity of CO; emitted from the fermented is washed 1n : :

I Lo dos scrubber and the clean CO, air alone is. be1ng vented o atmosphere.. o

Henge in thls project, there is not bemg any chance of air Pollutron For o

SNt - bEttel' atmosphere the proper ventllatmn will be provrded i the structure :
In add1t10n the boiler stack is 15m; ' AT

: s Settled Yeast Sludge is collected drled and used as a fuel however 1t creates._: - .'
-3 .

" . odor nu1sance needs to be look after. L _
o = .‘The Potash r1ch ash from bo1ler is collected and drsposed as fertlhzer -rrch .m :
| potash and phosphate' ' o o :
- There is no hazardous waste generated from the facrhty, ‘ sl
"= "-The n01se pollutlon 1s totally under, control after the 1nstallatlon of a new .
- 3MW Turbme generator set. - o

. Environmentol. i

'.m ‘!“‘f

“E \ L total | e
%‘%ﬁf&éﬁg Solutlons oo

enwronment management plan to protect the envrronment Due prlorlty is

f_‘{ around. Envrronmental management plan and suggested measures for'_';,_:"' Lo




Occupat1onal health ‘and safety performance has been evaluated agamst_:_"'

1ntetnat1onally pubhshed exposure guldelmes of whlch examples 1nclude: L

N fac1llty at. prtsent and performance is'as per gulde llnes, _

] Even though the factory is tal<1ng a lot of care to. avoxd pollutlon gotrie
the pomts like proper treatment 6f 1ndust1'y e uent and dralnage fac111ty ‘
e : The factory has planted qu1te large number of trees in the factow prem1ses’:‘ jf : R
_1nd1cates its coricern towards environment. I—Iowever, __1t is - recommended’»‘-
,“that they should plant ‘those types of plants recommended in audlt repmt-'» "
‘which help in reducmg ash and gases em1tted from the factory, .
| - m "‘-::Factory i§ not consummg Sui gas asa fuel which lndlcates the conservat1on‘ i
,"',of' ehergy and friendly attitude towaids envn'onment Water consumed_. :
s smce for ‘in-house, clomestlc and- Plantatlon is- constant and su ctent'._'-.'f: -

quant1ty of the water they are recyclmg and: usmg 1n Bmlers Tlns 1nd1cates‘ _‘

thenr serlousness towards friendly environment;

7.5 PRESEN'I‘ STATUS IMPLEMENTAION PLAN UPDA'I‘E

" ;Matol sinee its Inceptlon., is trymg to oontaln tlle hazarclous oI' 1ll effects hy talﬂng';f__" :

. _7d1ffe1'ent steps wh1_c‘h- are sta.ted below:

: A_uaeroblc dlgesters

Matol have mstalled digesters' and prowded tr'unmg to 1ts staff m acqu:ulng this: en
-_:technology By adoptmg this- technology the eoncentratlon of BOD and QOD 1s reduce G

:approx1mately by 65%. It also helped in controllmg the temperature, pH and sulfur:'::t:':»..._:
a content of the effluent released from the digester is under control w1th1n SEQS:'I'-- '

: perrmsmble llrmts

.'_Efforts mhaml _ . . o e i
:':’vIatol is in | consultatmn w1th fore1gn solutmn prowders v1z Mr. Kevm Bao, U & D"'

§: Envu'onmental Se1ence and Technology Go Ltcl Chine, Mr, Kweehuat of M/s Sound'_'

.




Global lertsd Smgapore, Susan Ge, Trade Manager, LmHa1 Geym Import and Export e

Co Tatd. Chma and Mr. Ra] an Suml W.0.G. Teohnologms SmgaPOre,_ -_ L : ‘. ;"; T
Greenhelt _ . . R S

mamtenance and protectlon bassd on: the geology, soil’ conchnon and topography of ths :

Stte area,

Lagoons
| e Lagoons are shallow, often elongated bodies of water separatsd from a: larger hody of

water Matol has developed an open channel around the lagOOns 'md aeratms to morease S

o aaeroblc dlgest:lon of the ‘treated spent wash. - S e

76 WASTEWATERTRBATEMENT o T

. One of the most 1mportant enwronmental problems faced by the world is
| LT management of wastes. Now—a—days emphasls is laid. oni waste m1n1rmzat10n and

.. revenue generatlon through byproduct recovery. Pollutlon preventlon f'oc:uses on “

preventmg the generatlon of wastes, while waste mmlmlzatlon refers to reducmo the o

‘ : Volume or tom(:lty of hazardous wastes by water recychng and reuse, and

SRR modl catlons and the’ byproduct recovery as a fall out of manufacturmg process

‘ S creates ample scope for revenue generatlon theteby 0 settmg the costs substantially

" The cost of e uent tréatment in drstﬂlerles is hkely to be compensated substantla_ 1y ,
by ava11ab111ty of- methane gas. E uent apphcatlon W1H reduce the nutrrent
i requrrement through fertilizers. However, h1gh salt load, mamly potassrum and sulfur, .
mto the soil systern may hamper ‘the sustained cr op y1elds due fo contmued 10ng—term A
: .apphcatmn of'e uents. ‘Therefore the e ect on-crop productmty has to: be wsuahzed ' A

_on long -term and sustamable ba51s.

N

' -Recommendatlons

For betterment of the mdustry the follomng recommendatrons are suggested

Tas,

N & “\41;.;%9 L

:“En vfr‘oﬁmentﬁ!
Total . .,
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Water consumptlon in drstlllertes (In pla.nt control reduce/recycle)
—Eresh water requlrement for process and non-process apphcatlons m d:Ls i X
to be reduced by recychng Spent Wash and low strength waste water afte1 -pro.per»__
: treatment The low strength waste water. 1ncludes spent lees air blower water vacuum".

pump “water, ’ pump gland coollng water, evaporatlon process condensate coohng ’.f-,'{_"' L

tower’ /boﬂer blow down, ete, It is therefore’ suggested that non—process water and ;-
process water strearns may be segregated and treated separately Technologles that are |
avaﬂable may be deployed for treatrnent/pohshmg of. low strength waste water"j* .
generated in dlstlllerles. The treated low’ strength waste water’ may be recycled in: |
process and HOIl—plOCeSS apphcatrons helpmg to reduce fresh water requtrement i

| distilleries: | | FRs

s

Raw materlal quahty . N :
2 Fermentatmn is the most crucial step of distillery plant operatlon and is dependent
- on quality of raw materlal approprlate strain of yeast belng used and process control o e

faCthES Avaﬂabﬂlty of good quality of molasses is berie: c1al to the sector. D1st1ller1eS';-__" SR

may not be treated as 3 uent treatment plants of sugar mills and there JS A need for

15

both these InClU.StI‘lES to worlc in’ close cooperatlon for rnutual bene t :I‘tt
L recomrnended that molasses thh ngh Brnt, better TRS & less volatﬂe ac‘

avarlable to dlstlllery

Fermentatlon pro cess _ '

Yeast based Fermentatmn process usmg Sacchgromyces cerewszae, for ease of handhng

and process econonncs Stlll remains the rst choice for industrial ethanol productlon,

though ‘many other classes of m1croorgan1sms have been studted over the years s

Industrlal yeast strams have been developed over the decades by pubhc and pmvate. _‘_.,_'. [ ;
' mstltutes ini the country A Yeast stram that. can withstand osmonc stress cond1t10ns

due to “high V1scos1ty and total sugar ¢entent in molasses feed stock and can adapt

easﬂy by mod1fy1ng the1r metabolic act1v1t1es to ‘avoid- substant1al v1ab111ty loss 1s

preferred by. the 1ndustry However the Indian. CllStlllEI'lES general Y prefer to 1ise; thelr

. own 1solated strarns rather than procurmg the hzgh e V}crericy strams at a cgst. pet‘hapa i

,ml_;g.ag . . S
%, AT
i Env!rdnmentaf R

N
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due to lack of authentlc data and’ cost bene t ratro Worked out at opera ions

.‘ the developmg 1nst1tut10ns

: _'[_'heref'ore L

ik

)‘.s;\‘sl."q .

Lazy,

" Pt ,_. - ."‘ . " T PN : - "l - . :
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'.supplemented w1th nutrltlonal elements/factors for promo ‘ng " -the yeast:"'-_a.-.

A.fermentable substances into fermentable compounds. _Cost bene )

: adchtrves need be estabhshed for various types of molasses used by CllStlllEI‘les

' -‘semr—conhnuous fermentation process w1th contmuous alcohol (‘.llStlll&thI’l" .

iy Msmunons '

: _'Collatwn of authentlc and dependable data on avaﬂable Yeast strams developed:' .
_1n varlous pubhc and prlvate laboratorles for attr1butes 1nd1cated above may be
- cons1derecl Authent1catron for 1ndustr1al use of these strams need bei L
: '_ establlshed through a pllot study conducted in mdustrlal settmg ‘ ’ L
_‘ the condltwnmg of molasses by addition of di erent add1t1ves llke EDTA ;o

-Potassmm Ferrocyamde and Zeolites etc. capable of neutrahzmg the mhibltorya- .

e ects of undesu'able components in molasses Thave been eons1dered Be51des o

_ the addltron of a minimumn mh1brtory concentratlon of ac1ds to. molasses wrll-_' .

| stop bacterlal growth and i increase ethanol yrelds as well as av01d the neecl for':ﬁ

antrbrotlcs for infection control. Fermentable substrates (molasses) may be"i‘-'__‘-

growth Low eost eornmerc1al enzyme complex of amylases cellul O

amylopectmases is recommended for use. to allow’ the conv

. high sugar concentration in the fermentatron feed stock leads to. hlgh alcohol';'- S
-'aceumulatlon whlch in fwn retards the overall process and productwrty::

--Therefore apart from usmg a high alcohol tolerant yeast stram, Athe entrre :

process for up and down stream can- be mtegrated m sueh a manrier thatA -

1ethanol is. recovel ed from fermentatron broth as it is’ produced A fed batch or’ o

'- through a. loop reactor can be a useful alternatrve process However 1t ;needs to R

 be tr1ed and tested in an industrial settmg, éven though a number of reports for o

its advantage aie available in public’ domam.

) '“WW s :
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Lo in the sugar product1on The rest of the elements come from the' suga1 cane. The spent o

The. followmg measures could be cons1dered L S

C o

-
2
&

@

i

A closer examlnatlon of the constltuents of- the Molasses-and- Spent wash reveals that» .

et '5332(
G

'.TreatmentofSpentWash I L

rnost of the- constltuents are cartied from. the ‘Molasses. The excess - calcuun,'

wash: is r1ch in Potassium, Nitrogen, and phosphorus and goad for soil: Therefore-"=

e orts must be made to f'rultfully utilize the spent wash for agrlcultural apphcatlons B

o o technology for the enhancement of b1odegradab111ty of blomethanated spent

mesophlhc dlgestlon) to reduce the CoD. Even if the’ anaerob1c digestlon:':' o

| X System works, for h1gher COD spent wash COD. of the d1gested e uent wﬂl he ST

‘»_:the range. of 60 to 65%. Therefore ‘research e. OTtS ; rnust be made to
| -'_substantlally reduce the COD and BOD to meet the permlss1ble norms Sulfates. .

o in: the spent wash will also increase in the same ratip ‘as’ COD due to the_ e

hE 'phosphorous and sulfates are the result of clarl ‘cation and sul tatlon processes used o

'concentrated Spent Wash can be an- aerobxcally dlgested (Thermophlhc and._:

at the level of 70,000 £61,00,000 mg/L as COD {reatment e c1ency is usually 111""__ o

W _1nstallat10n of: 1ntegrated evaporatton system. Due to tl'ns, sul de level 1n the

) dlgester Wlll 1ncrease beyond the inhibition level and-a- StU.ClY 1is requ1red to SRR

nderstand the process stablhty of anaerobrc digester under these condrtlons

.:Lately pulsed corona technology is bemg used . to enhance the anaeroblc

e h1odegradab1hty This technology may be triéd for blomethanated spent wash

A research pro;ect is necessary to understand the dynamlcs ‘of pulSed corona

o .wash

i,
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|

v, Generat1on of electrlcrty from wastewater employmg MFC is emergrng as one of

i 'the futurlst1c technology Therefore, 1t is suggested that MFC technology may
N be trled for sperit wash to understand whether drsullerres would bene t: from

s such technologles

Controlled land apphcatlon of Biomethanted spent Washes (BMSW)
Controlled appl1cat1on of BMSW may be bene cial for. reclamatron of' sodlc soﬂ as -
BMSW has large quantlty of Ca & Mg compared to. Na, and. if the soﬂ is well dralnecl

soluble salts of' Na can easrly leach out from surface soil. Pre sowmg appllcatlon of

better germmatlon and growth of the crop

For preseason sugarcane crop the recommended dose of NPK 1s 340 170: 170 based Or :
the nutrlent contents in BMSW. The calculatlons for BMSW quantrty to be apphed to

- ful iy the nutrlent requxrement are as below:-

The present protocol of controlled lancl application of BMSW is based on N content in
BMSW (@vo lcg N/m3) and RDN to be applled per. ha. The quantum of BMSW is. very
h1gh and can’ create water permeabﬂrty and salt accumulatlon in clay soﬂs and also ; L .
glound water pollutlon in coarse textured soils. o AU .' .

TableS"Followmg are the some suggesuons ‘based on. the contents of BMSW

- and the quantlty of. BMSW to be: applied in sugarcane.

A) BMSW applicution on the imsia of N xeqwremenr (5340 kg ,ﬂic.f) of sagr.trcane s

N ‘l'-oial . Nutrients added through 170 m3 Othier essential nutrlents.{Kg/ha) .- "1 ° | - Na
content | BMSW o . " BMSW [kg/hz) : o S| added v
“in. | beadded M. P K. | ea ] BAg §0; Mn - | LZn o] ow :.[ltgfba) o
BMSW [ for340 [T - 1 ' : E 3 DD O I
ikg/m® | 30md | .. 34D 272 | 3080 | 4360 | 80| I0W8 | 17 L7 )34
{ Remark .|~ .4 ,No a‘dditlonal Excess by | Excess

Do }l\l{}f\‘f&; TR, RN W v.ssa_ﬁ:‘\w;\\agg«sKt\t&‘s\'\;rs}\ss\s
T S e s AN NN s

extraP

S ;'{mm&m\\&\\\‘%‘&\h\&
SN

iy e L0 _. . :A - ’ A_ ’
‘O,é" T ‘4’4:_ . . ) . e ,,;wx«_ﬂf""?"’”
:@?\\}J} ‘Enviropmental - b

liﬁf’l} Total WM -
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ro ‘B] BMSW application on the basfs crfP requlrément {E?D kg /}w} of sugwccme e .

¥ T Total - | Notilertsadded through 3283 w3 | ’ Oiheressen’ual nufrleﬁts (Kgfha] 1o Na
content: | BMSW | - BMSW(glhal - . e :--s_:" wadded |
o, L | tekwt W P | K o vz [ sos | Mn_ | zn [ ow | (kefhal
BMSW | added .| S IESRCEE N CR
T | fer A70
10 | 0 . EE 170 1700 | 880 | 340 .| Sad 0.85 .| -.085 | 047, 170 e
g/m® . . L ' ’ S N TR R
N “Remark | . Addittorral - |.Na Excess )
: IEDN useof170 . | addiiona | by’ _ .
Ll o, | keN 0 | luseofP 4530 kg |- !
. throdgh . | —
‘Ureads. - | fertilizers
_ regﬁigi recufred

VIn some cases, RDP of sugarcane and P content in BMSW, (@1 o l_g P[mg) 'C'onsi-'t?{e‘fe’d.'
‘the BMSW reqmrement w111 be 170 -m3 and if RDK of sugarcane and K content in;

BM__SW (@9 0 lcg K/m3) con51dered quantum w111 be 19 m3

'It 1s recommended to cons1der BMSW apphcatlon rate on the ba51s of- K c:ontent in

| e uent and K reqtnrement of crop and the soil type which w111 be 1ess in quantum

; easy to use and fewer problems in so11 However, contmuous use of BMSW wﬂl create-‘ ‘

: i.water permeablhty and lead to salt accurnulatlon in soil. Therefore, hmlted use: of L

'BMSW w1th permlssﬂole BOD i is de51rab1e for controlled Iand appllcatlon. R

|

C} BRISW app%matfan on the basis of K requ]rement (170 kg }'Prc_:} of s"ug.'tdnc’c;n'e_j:' o

N D - Tcrtai ' Nutrtentsaﬂdedthrng‘: 62 m3 BMSW Dthar assential nutrients Wgfha) - | Ma . ”

‘| content | BMSW (kgfhay o -ad&éﬂ_‘ T
T | tehe SN P K Ca | Mg | 5O« ) Mn-| Zn: “Qu. | thg/ha |
BMSW | added | - . . i N P SO PR B

‘ “for 4701 : o ] o ’ R A I S

e Kgfak | . - I R BT Y A

Tl 9 kg/m?® | 19w T1 19 171 76|.38 | €04 | 0.095 | 0.095 10,018 | TR
Remark | , . | Additionaluse Additional | No .

s |7 4 |ofaoskeN - use of 151 | additional
)  through Ureals | kgP ~ use of K=
regquired. - | through fertilizers
. ' SSPis required
Ee-quited. ' ;

A. long term’ comprehenswe research proj ect on these aspects should be undertaken'-to

Ver1fy the above hypothesrs inwvarious types of soils in di erent agro—chmatlc zones of

- + Paldstan for d1 erent crops along with national agrlcultural 1nst1tutes, Help can’ ‘oe




- :Austraha

) Bram

sought regardmg the use of BMSW for fe1t1 1rr1gat10n m countrres hke

. Rewewmg the magmtude of pollutlon potent1a1 of drstrllery wastewaters and the PR
expemences gamed over years ‘on recovery of resrdues and treatment of wastewater thef-" i

_ fo_llowrng-rec_ommendatrons are made:

In~p1ant control measures for conservatlon and. reuse of' water and good house—'- '

5 keepmg for preventlon of spﬂlage and Ieakages should be the prerequlsrte

-~ For tecovery from the treatment of distillery spent wash dependmg on the'
'avaﬂabrhty and cost of land in a partlcular area, simple treatment 1n anaeroblc E
lagoon to generate blogas followed by treatment in derated lagoon or oxrdatlon L
e dltch may be considered. Where. the availability and cost of land aI'e the man‘l":. L
- constlalnts actlvated sludge type of aeration treatment m A deep oxldatlon.:‘--

L dltch Would be more economrcal than. the conventronal or e}ctended aeratron'_“_‘i"" i

_ shidge process

: problems in the waste treatment/recovery plants. Thls recovered yeast can. be_;_ :
. ut111zed as a good cattle feed. Recovery of spent grams ‘and’ yeast and therr‘f.';'._l:__ﬂ_f___ i J
utlhzatlon as ammal feed and feed supplement nnght be encouraged not only_‘_'; o
| _ for reducing the poliutlon load form the wastewaters but also in prowdmg for a: S
o reasonable return on then' caprtal 1nvestment of the 1ndustry '
' _'-'0'. Where the avallabrhty of land is a- gevere constralnt evaporatron and" '
. -1nc1nerat10n of drstrllery spent wash to recover potash would appear to be the
only chome In sprte of hrgh capltal 1nvest1nent requlred for such type of plants,j R
heat recovery would defray signi’ cantly the orgamzatron and marntenance-_' _': '
-, costs and contrrbute towards conservatron of energy - A '
g In the countnes llke ours, where 1nd1genous sources of potash are scarce or not =

: avaﬂable recovery of potash from crude ash by evaporatron and mcmeratlon of L




'spent wash would appear to.be an eeonomleally attractlve alternatlve If heat

rec:overy is snnultaneously used the payback pEI'IOd of the plant can be.,
'-substantlally reduced . : " . '. '
- ° 'Anaeroblc dlgesnon of spent wash'ina closed d1gester followed by rts treatment U
nder an actlvated sludge process especnally in an oxrdatlon diteh to reduce- e
| -'costs, mlght be adopted as the most cost-e ective system for the d1stlller1es_ -
' 'whrch are located away from sugar factories. Moreover, the treated @& uent can .
be corwemently. used for irrigation -of canc elds or other crop lands o
subsequently | ' EEEEE ' |

8 ."_a_- 'Blogas generated frorn the dlstlllery e . uents, can be. e ectlvely utlllzed Inf : S

. producnon plant boilers thas saving about 50 o 6o percent fuel/steam . The_ i

treatéd e~ uent havrng alrnost all the potash retalned in 1t n1a}r b ,utrllzed for:

" 1rr1gatlon purpos es

L e e The utilization of the distillery e uent in agrlcultural elds w111 not.jonly efirick
o these further with essential plant Hutrients hlce n1trogen, phosphorous andz. A
potash but also compensate the expend1ture on fertilizers for crop growth Thls S
_practlce will result in revenue generatlon and further lead to 0 sett1ng the costs- :_. o
' substantlally ‘ - ‘
. 'faf _ Slnnlarly spent wash ut111zat1on in b1o earth compostlng, where adequate land

is avaﬂable bemg a snnple process and not 1nvolv1ng any heavy maclnnery 1s:',_1 »

o also one of the cost e ectlve methods of “disposal. Moreover 1t 1s fea31ble ; _'
- alternatlve for utilization: of treated e uent; as the samie generates revenue AT
“thus o settmg the ccosts and further leadlng to reduction in payback perlod

Ce The storage and- transportatlon of bio-fuels are areas in: whlch sk assessment‘__‘ .

S and management need further attention. . C Zf _
e Ethanol productmn facilities tend to be in rural areas that have httle med1eal:‘l_‘ -

1nfrastructure It s therefore recommended to 1ncrease medrcal eapacrty 1n'.~,.'_."'l o

i _. _ these areas? It is also recommended to add 3 to 4 lagoons 1n present set up toz.

increase, the e uent retentron and it w1ll help in: reduerng COD

Env!ronmentaf
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. Install 8 aerators m the Lagoons whlch W111 fulther reduc:e COD by 3

D liter. Install one or more post digester. to: further reduce COD by another 3000 AR

mg 3000 mg/ liter Complete ETP plant compnsmg UASB, and AHR combmed- o o

: _system together-with balancmg tank and equalizer by 2017—18 Whlch is expected -

L to expected to brlng COD Ievel to requlred level

.'-,77

. This 1ndustry is manufac‘rurmg Alcohol which is in good demand for growmg' ‘

CONCLUSIONS" co R

: .'The Matol dIStlHETY plant of 100 KLPD capacities at ‘Matiari is techmcally sound and -
enwronmental frlendly The conclusmns of the pro]ect report may be drawn from the - o

' '_followmg pomts

1nfrastructura1 fac111t1e in Paklstan and abroad

"This’ pro]ect is very necessary in view of making. useful materlal avaﬂable to-.i ; )

Paklstan developmental act1v1ty for commumty, defense and as a forelgn

i manufacturmg process wﬂl be used in d1stillery process for manufacturmg of o

i Recu ed SplI‘lt Alcohol, Ethanol Electmcal Power and blogas etc.

- exchange saver/ earner product _
"'Basehne env1ronmenta1 status, ant1c1pated enwronmental
-rmtlgatlon measures have been prepared and 1ncluded i the :report 1
’ there is no damage to the emstmg environment- . AR .
To check post project scenarlo a post prO}ect momtormg program is 1ncluded in A
enwronment management plan '

.All the act1v1t1es of dlstlllery units will be con ned to the acqmred area et

'The unlt w1ll generate power from rehewable resources bagasse
' "=Be1ng agro based 1ndustry itwillo er ready market for local sugar cane growers _ _' 3
_ Preference is glven to local populatmn for employment as well as, m awardmgv_l-'
_ works contract to ensure small scale mdustnes are promoted 1n the area |
. Inview of such several advantages the management requested

- pubhc to award the1r approval for the pro] ect

£n wranrr_:en tal” - M ,
Total R

DlStllleIY operatlons from both processes will be zero dlscharge pro;ects

'The by—products (bagasse press mud and molasses) produced from sugar"_-"'_ S

e
)
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. '_.CO nclud1ng 'Ié.ﬂ'lal*l_cs

The fac111ty meets the ob;ectwe of enwronment comphance. .

C@mphance w1th regulatlonq,

5 E ectlveness of pollution control and preventzon"

. Steps are taken'for reducing water consumption;

Conformance toa enwronmental management system; -

Plant control measures ate- prowded for good. housekeeplng and proper

" management practlces. :

R"' )

" To achieve,the standard requn'ed as pef’ conaent gtndehnes of EPA for : nduatnal
e uent, certarn modl cation aré rew1rec1 as suggested earher 1nch;1d1ng :

-anaerobl_'c treat_ment_ of _waste water in ad_d1t1_0n to 11n1ng of‘tbe_._lag_gen

| Overall the d1st111ery plant act1v1t1es are satlsfactory w1th respect to- a1r en‘nssmn and-“:? o
'_4101se Tevel. Thls can be further improving if proposed descmbed and 1‘EC0mmende d.
mltlgatlon and enwronmental management meastres are 1mplemented as Per I.‘ep ort.

. ‘The admlnlstratlon of. the facﬂlty should also comply with all relevant statutory. B
reqmrements and standards and submlt e uent Alr no1se ennssmn reports as’ perf._ .

.'quulrenlent S S S oo :1 R L

“ “Frorn therenewablc. ener_gyl approach,. fn'terms of reducing‘_GH G an'd“ir_itrdducing. o

a néw tec?rnblogy into the country, theproject z'quéz'_fivé N o

78 OPPORTUNITIES FOR PERFORMANCE IMPROVEMENT - 170~ -
0pportun1t1es f01 1mprovement SII’IIPIY re ect an auditors. oplnlon acceptance of. these._".: L

_opporturntles Would strengthenmg I—ISE management system, but not nnply, non_.,: ; O

L conf'ormance.

L 'Recorchng per10d1cally the 11qu1d waste, a1r ennsszon and n01se pollutre

] .Installatron of. Low meter for the measurement of e{ *uent dow,'

‘= - Various records and forms should be. ma1ntamed to keep a, record of healt

T

. and safety performance, :

Enw’ronmen ol e
Tota!m M"‘* W
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ot .{a_a{,,

h '_ﬂsafety performance' '

:. Dlsplay of health safety and enwronment posters. _ -
"Each emplOyee worlqng in the unit area must be prcmded w1th and req" ired to!
‘wear, adequate clothing and- equlpment for the task and the ared. Qf

(Gloves Safety Goggles Resplratory protectlve equlpment etc)

» _Strategles ate- made for collectlon segregatlon and proper dlsposal of all sort of

: .waste' . .
LI Dechcated area for waste management in fac111ty premises for collectlon, i
Malntalnmg proper records for various types of waste

8 _"_Varlous records and forms should be mamtamed to keep a record of health and

the wor




M SE S FOR M OTOR VEHI CLE AND NOISE
6 : 'a?nd Roles (1969)
- Parameter Standards (mammum , _Measurigg. methqd .
" permissible limit) SRR

ANNEXURE—I

‘- Noise

"~ 85dB(A)

source f R

Sound_meter at 7 5meter from the ;":" A

Cate gory of Area

onne

]aﬂuaﬁ/‘, 2009 °

Effective from 15t

for Noise .

]anuary, 2010 -

' Effectlve from

]_St .'.. ,:

Day |  Night | Day -

" Night

" Residential area

6

-~ Cominercial area,

-6 :I~_

“Tndustial area (C) |-

5 —

-7

* * Silénce Zone (D)

S5 4

-5

| Note: 1 ;

: D'ay't'ime'_hour's:a'oo 3.1 t0 10.00 p.:rn' c

Night time hours: 19.00 p.m to 6 oop m’

S1lence zone, Zone which are declared as such by competent

authorlty An area comprlsmg not less than 100 meters around"f'-' i

e,

hospltals ) educauonal 1nst1tut10ns and courts

"~ Mixed 'cétegories of éu*éas_ ﬁlgy be decl‘ared asoneofthe fouf

“above-mentioned categories by the 'compgetejn't_:"éii;tﬁ‘o'f_t}{

EEE TV
) -+ Leq

Tlme W&lghted average of the level of sound in dec1bels on scale i

A wh1ch is relatable to human hearmg

.,w,_l{sg‘? S . ., :
3*; Enwmnmenmi
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Parameter

‘Inland
| Waters

A Témp_ératur_e’oi'ﬁ Temp. increase

2\/ L pHvalue (HY)

1 Blologlcal Oxygen Demand
. (BOD)5 at 200C

8o

160

400

."'Chemiceﬂ Oxygen Deﬁand ( COD’) ._

200

400 | -

T b0
200 .

v
~ . - Total Suspended Solids (TSS)
+*. - Total-Dissolved Solids (TDS)

. 3500

NI . 0il and Grease

10.

-10.

3500 - ]

3500,

Phenohc Compounds {(as Phenol)

01 )

" Chlazide {ae 717)

“10D0: "

. 10 ) . .. .- mnn'mr‘r:\ [ag FY

1000 -

10

i0.

. 11':. (-"U':ITI'H'-!D fag M- Yrntal

1.0-

1.0.

_-Ansionic, detergents (as MBAS)

20

50

12 s g

‘600

g | ""q{ﬂahapr'qz-\

1.0

100'0'

“a5 | - Ammonia (NHz)

40

16| - Pesticides

0.15

| oy S % Cadmium

A

1.0 -

18 | - Chrommm (trivalent and
g T Copper :

LY

| BN T & B Lead

0.5 B

B I DR -Mercuw

0.01 -

23, ' . Selenium

0.5

23| o7 Nickel

1.0

24| - Silver

25| - - Total toxic metals

1.0
2.0

26 e _ - Zinc

a7l ' " Arsenic
281 - :Barium

1.0
1.5

- 201 - . Iromn

8.0 .

Le

30| . . Manganese
3| - - " Boron

6.0

“=z2 | . Chloyine

,\ol vr, -

43«\

E \t;%”ﬂ So]ut?ons ot .
o 3 :

e

_ 1.0

Envirann’len taf
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ANNEXURE-IT -

S o SOCIO-ECONOMIC CONDITIONS OF THE PROJECTAREA - [, " i
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. ANNEXURE.".V :

o VARIO USLO CATIONS OF DIsT;LLER,Y
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ANNEX URE—

HAZARDS/ASPECTS IDENTIFCAT TON, RISK ASSESSMENT AND DETERMI
' C ONTROL) Co

Ob) ectives

. ,Thls procedure deﬁnes the method of performmg the rlsk assessment 1n order tol
; 1dent1fy the poss1ble enwronmental aspects- and safety hazards in the orgamzatmn f'-:' S '-."_.
1 'Scope - ' _ o ' LA
j..ThIS procedure apphes to all over the orgamzanon for Trisk aSsessment of' health o

: ._‘safety and enwronment
."»z'.'._-ReSponsﬂthtles o S S - . ': : ,.
'All departmental heads are’ responsﬂale to ensure that hazards and assoc1ated rlsks

; ._contmllmg in- thelr respectlve areas of work with the help of Manager HSE are“

_,1dent1ﬁed o C o)

3a,."_P1‘0cedure S , : - AN E R

> Related Departmental/Sectional Heads in consulta’uon w1th Ofﬁcer I—ISE wﬂl'; T

B . area.. _ _ '
> For each ac:tmty (routme and non routme) a ]ob Hazard Analystf_'- ) will 1 .
carrled out whlch (‘DVEI'S the followmg mformatlon-' ‘ e

:A clear descrlptlon of. the act1v1ty, _

'The frequency and duratlon of the actmty, ,

s:*’s

‘The number of people involved (smmltaneously and in total) S [

.cL's‘

The ‘Jocation / enwronment where the act1v1ty is carrled out, PO - - iE
. _Equlpment / 1nsta11at1on / resources used, and their mamtenanee'-:: o

Procedures 1nstruct10ns and mformatlon avaﬂable

é
£,
' £ -Tramlng glven to the operators / executwes,

ih Iob Supemsmn by, 5 ) .
| .l i Related hazards 1dent1ﬁed durmg the proeess and PPEs to be used

Enwrcnmeu tul
Tptdl




: -“Fallure Mode and Effect Analysm (FMEA) /Hazard Identlﬁcatlon and Rlsk Assessment.', i

(HIRA) vwll be used to analyze the 1dent1ﬁed or poss1ble enwronmental aspec .s/ safety_i.

hazards Wl‘llCh covers the follounng -

jo The type and description of hazards that are deemed to be presen
k. Potential Root Causes; Current Process Control Measures L

| L The exposure to the poten‘nally hazardous s1tuat10n (the tnne dunng- T

o whlch the act1v1ty i carried out),
- ‘: m.: The probal:nhty of the hazard be reahzed

.- The magnrtude / 1Inportance of the consequences (both m;umes and

damages)

PR

0. The Risk. Ratlng is calculated based on the p,. C E, and ex1st1ng control

Sl . " '; nteasures are verified and act1ons are taken in case of" RlSl( Rat1ng is rnore .

than 64

Ofﬁcer HSE has developed the 1nternal standards for the sound level Il'l the

orgamzatlon whtch is 85 db maximum. _ e
‘_","_All the enwronrnental aspects are compared w1th the NEQS and 1nternal

- .:- -.: standards, if any aspect 1s outs1de the lnnlt of the: NEQS and mternal standard':_:'

e 'than 1t 1s cons1dered as Slgnlﬁcant Enwronmental Aspect” .

L S1m1larly in case of any vrolatlon of Palqstan factory Act 1934 (chapter-3,:hea‘ £

" and safety) hazard is cons1dered as 51gn1ﬁcant and 1ntolerable
= Significant enwronmental aspect/ hazard can’ also be declared 1f there IS any".:_
- -.abnorrnal o1l Ieakage or other th1ngs like that. ' | : _' ,.
| ,"-' .The complete study of enwronmental aspects/, safety hazards 1s carrled at least— L
once in" 12 months, but it can be CaITlECl out in between in case of any
..31gn1ﬁcant change in raw materlal machlnery or launch of new product A
4 Rxsk Ratlng | o ‘ |

: The r1slc assessrnent Wlll be perforrned by followrng approach of Fa1lure Mode and wE
| Effect Analys1s/I—IIRA ‘ L :

'

e




.

A TR Contlnuous
4 | A'Once 1n 24 hours/ Dally
3 'Once in one week
2 ' O_nce in one»month |

Cre 'Few tlme peryear

- Probablhty

: leely tO occur 1mmed1ate1y or ina short penod of time; expected to oecur o T
_"‘frequenﬂy/ Affectmg Outside Factory . R ,
T4 '_‘;__‘J'-"--:.'Very hkely totoccur / Affecting Full Factory. U AT o

- 3 B 'Mlght oceur at some t1me / Aff'ectmg Other Department _
© 2 ‘w-_ _ _‘ Unhkely-to occur but Poss1b1e [ Lm‘nted to Department.
. -1 . ."_" ‘Rare / lelted to Work Statlon.

Consequences

) Can cause death I'lOU.S 1n]ury Serlous damage to the envaronmen (N

reversxble) Senous damdge to Work place Vlolatlon of regulatory' aws. i
4 - _' Moderate 1n]ury, Moderate damage to the enwronment (Not reversﬂale) "
‘Moderate damage to work place. l : . _
3 ' ': ,Small m]ury but notlce able low damage to the enwronment (Reversﬂale)
* but miotice able Low damage to work place but notice able | ' ‘
2 ._ . -Smalli 1n]u1'y but not notlceable low- damage to enwronment (Reversﬂ)le) ‘.f".‘
‘_ | AR but not not1ceab1e. Low damage to work place but NOT notlceable 7.
3l NoEffect
,After determm‘mg the Probablhty, Consequence and Exposure the rlsk prloﬂty
L nurnber (RPN ) is: calculated from the followmg table"

I%
e}\ v “: nwranmentuf



Rlsk P1‘10r1ty Number (RPN)

]

RPN RISk Estimation

 .<2_7

27—:_64' e ydic ke

6 Related* Documents /Records
ISO 14001 Stanciards
]ob Hazard Analy51s

HSE Faﬂure Mode and Effect A11a1y51s / HIRA.

To tal

Acceptable /no action néeded

Only Control measures are requiré'd :

Action to be taken on prlomty It is.

conmdered as S1gn1ﬁcant and 1ntolerab1e,

_ o‘b;ectlves afe requlred along w1th targets. _

- Re evalu.a,tlon is also requlred

(HSE FRM- 009)
(IMS FRM-ois5) -




_ SEISMIC OPERATION

o The ob]ectlve of this Med1cal Emergency Evacuation Plan is to ~explam the Ilne of'_

: 'actmn to be followed in case of a medlcal ernergeanr on MATOL operatron and tQ'

- "MATOL Operatlonal s1|:e doctor shell is respons1b1e for prowdmg the med aliv-'.
- _coverage fOr IIllIlOI‘ health problems on the field. He is also responsdﬂe fo providirig
- first aid in- case of a mechcaI emergency and to gmng suggestron to management_',«.. "

regardmg evacuatlon of a dlseased person in case of medlcal emergency

-Medlcal emergenmes for exampie unCOntroiled high- grade fever, severe dehydratlon |
-ﬂarmg up of gastnc ulcer, burns éte. All such emergenc1es will he referred to the '

nnearest hospltal Surglcal emergencies for example acute abdomen trauma fractures, e |

- Insect bltes

..,»x‘"

tﬁ

ANNEXURE-VIT . oo

EMERGEN CY RESPONSE PLAN

Purpose and scope of the document

deﬁne the respon51b1ht1es of different persons. All the concerned MATOL emp]oyees-'_ S

w111 act as a team on both the'ends i.e. Karachi- Head office and d1st111ery locatlon,

.Once 1ssued the plan w111 be used as a gurdelme to -deal w1th all the mechcal A
'emergenc1es and erl be -practiced through drﬂls on quartelly ba51s. Under no.'-" '
'condltlon the plan should be changed vuthout the 1nformat10n of Management m_':

Karachl, and. any change should be followed, in-not more than 24. hrs, by the WI‘ltten.

- report of the reason of the change from documented gurdehnes ARET "'_'."-'-. ._ v

" To cover the medlcal problems on the MA'I OL operatlonal Slte MATOL w111 set a

well—managed medical system with contacts at rehable health fac111t1es to. take care_' S

of grave mechcal emergenc1es. .

Thie brlef descrlptlon is as folIOWS' |

Mechcal emergency locatlon

1.

etc. All stch’ emergenc1es will also be referred to the nearest hospltal

1

Enwronmen tal
Total - ;
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Th'e'.' field. clinic should “have capablhty to treat scorplon and sna1<eb1te cases, o

-However, all such cases will be referred to the hospital for treatment on: the dec151on _—
of the onsrte doctor Site doctor will accompany the victim to the hospltal and wﬂl

' return after ensunng that the nght person has started the proper treatment

_. Mechcal Emergencnes related to Road Traffic Acc1dents All sueh eases wﬂl be referredn e

.1n1t1allyto nearest facﬂlty L o et

- FIRE CONTINGENCYPLA_N E
Fn‘e is,d nlajor hazard 1n any s1tuat10n where large number of' pe0p1e Work and sleep '
“in a. relatlvely conﬁned area. Four essent1a1 steps in- the control of the ﬁre hazards " o

EII'E' o

Reductmn of the Basn: Rrsk by

o e Restrlc:tlngtlgarette srnoklng
e Upgradlng and mairitenance of electrleal ﬁt"tlngs .
o Postlng Warnmg notices ' | TR
e _Tramrng —both in the use. of fire- ﬁghtmg equlpment and in general awareness
‘of the hazards and What to do in the everit of fire. |
‘ Early Detectmn by
i .-. Means of smoke alarms'
Personal Vlgllance S - o
Prompt Reactlon by

Shounng F1re F1re Fire!" ST ;
Soundlng the ﬁre alarm- | : _ A .- S
C e ’."»Evacu_a'ting the te_nts and trailer . o o]

. F_ightihg the_ ﬁre, if anpropriate

hy

Envimnmentui . M”‘“W

a“\dl"iaji’
5 e
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Immedlate Response hy - o ; L B

e Usmg the nearest sultable fire extmgurshers
e 'Isolatmg the electrlcal supply, if appropriate o
- o - Ac:countlng f'or all personnel (Head count)

e Orgamzmg avallable personnel to assist with ﬁre ﬁghtmg, if’ approprlate

' There shall be one F1re Chref‘* Fire F1ght1ng Team Leader. He wﬂl forrn a Flre Team _

‘ .from avaﬂable Personnel if the fire team member not; present When the F1re Alarm-.‘.'- c
i 15 sounded the fac1hty must he evacuated 1mmed1ately and the occupants rhust-: _:'
'ploceed dlrectly to the Muster Pomt A head count and search Inust be camed out as' '

- soon as alI occupants are out of their worklng locatlons

-On drscovelmg fire Fne extmgulshers Dry Powder fire extmgutshers are Iocated near e
- the door of every portion of the bu11d1ng, and” on ‘each vehlcle._ Foam ﬁre_l

extlngulshers shall be located near fuel locations.. On d1scover1ng a ﬁre, you should;:_,' e

1mmed1ate1y attempt to ﬁght it with the nearest extmgulsher UNLESS
' s '_ There is no extlngursher on hand

. The fire is near the exit to your roorn
- Thereis a _no_ticeahle quantity of s_rnol<e_ =

T on o _
| Yon are not conﬁdent of using the extinguisher - )

;.' e “_‘;['he fire is visih_hr _ir_rcreasing-in. size. .

Sl or. R
- _Aﬁlet tank has"catight fire (EVACUATE THE AREA) In which case, -

GET OUT AT ON CE AND SOUND THE ALARM

)

All personnel upon hearlng the-alarm, proceed to the Muster Pomt 1mn1ed1ately

Anyone neara radlo upon hearmg the aIarrn wﬂl make a general call announcmg

ﬁ\.sl,l:sz_‘ : ’

_“*\_S‘)‘: Enwronmental
! Tott] ~ e
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- "-F1re ﬁghtmg procedures

Ifa fire is. extmgulshed reme:rnbel that it cai re- 1gn1te spontaneously Do net leave _

-.'secondary, the person dlscoverlng the fire should raise the alarm, 1mmed1ately“ ~

ol

o 'whﬂe it is mmor.

. maybe co- opted onto. the team as requlred Eventually all crew members should be ':

' '_Protectmn of personnel equlpment

'. A ﬁre ﬁghtmg team will be set up from available personnel This team mﬂ be tralned e

. Vire in Camp - Fire in Camp"

the scene until- 1t is assured that the five 1s out and wﬂl not re—lgmte T hen

immedlately report the 1nc1dent to the Party Chlef I-ISE Adwser or the most senlor :

person in camp

‘_On hearmg the ﬁre alarm everyone is to proceed d1rect1y to the Muster Pomt A .

".head count wﬂl be conducted at the Muster pomt Followmg procedures are"'-' L

. des1gned to 1nsure the gafety of Personnel. . S :.\ R

~All the ﬁre Wardens will check’ the areas. allotted to them The ﬁre tearn w111
approach to the ﬁre scene under the d1rect1on of the fire chlef' I :
E The Flre Chlef I F1re Team is to proceed dlrectly to the ﬁre and carry out the . o

- crew procedure for deahng with the situation.

m correct fire ﬁghtmg procedure Other crew members wﬂl also- be tramed so they ‘

. tramed in the use of ﬁre extmgulshers and basic ﬁre control

f . . . . s

The prlme-concern in' case of fire is the protectlon of personnel equlpment 1s T

" evacuate everyone from the area and notxfy the fire chief.

’*g Environmenta!
g Tota[ o




The "FIRE CHIEF" wﬂl be the most. experleneed 1n camp and wﬂl take complete'
-”charge of ﬁre ﬁghtlng and dlrectlng the "FIRE TEAM" the semor membe :fliof ythe

lqtchen staff w111 account to the coordtnator for thelr personnel 1nclud1ng the, Carnp

-boss._'-“ R c ﬁ.. L s

L “The head of each department will accoynt for hlS men. The coordlnator gets a -ea -

: countat the muster pomt ‘At the same tlme the electr1c1an wﬂl cut oft' the power to_-' i

the ﬁre locatlon Power should only be cut to the ﬁre site as power: is reqtured for; o
'hghtmg if at nlght and also to run ‘water pumps,. if avallable The least people_
,mvolved the better. All other people are to stay at the muster pomt Should they be'

o requlred they w111 be directed where to go and what to do

REMEMBER THAT THLS Is ONLYA GUIDE. NOTHING EVER HAPPENSAS s R
PLANNED R

'

E WEATHER CONTINGENCY PLAN

N In case of severe weather cond1t1ons the follomng precautions will be taken

F'og'

No one shall leave the camp untll the PC has assessed the 91tuat10n and is. satlsﬁed LT
that the v1s1b111ty is such that drmng wﬂl not be hazardous All Vehlcles wd travel'.
w1th headhghts on,untll the fog has completely cleared Vehlcles wﬂl traveh i

o if necessary

I—Ieavy rain dr1v1ng in the ram calls foi extra care and drlvmg skﬂls The roads wﬂl be *

: shppery, and acceleratlon and bralong must be made gently Reduce your speed and_g'_' -
be aware of olfier road users. Should the rain be heavy enough to 1mpa1r your v131on L
you should pull off the road i in a 'safe location and wait for the weather to pass (ﬂall"~

base camp to mform thern of your late arrlval and present 1ocat10n

‘ Sandstorm

' The sandstorm wﬂl be treated as FOG V1s1b111ty will be serlously nnpalred and‘l_* _:'

N dlsorlentatron isa posmblhty Take care exiting the Vel‘uc]e as the. strong wmd eould_'
v blow the door out of your grasp. ' K .

\&l_,%_ ’
i k’j Enwronmenta!
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- "In all severe Weather condltlons the senior most staff member iwill dec1de upon the ol

best course of action for the crew and t1 ouble shooters Should the s1tuat10n d1ctate, ) o

.productlon wﬂl be stopped and personnel ordered to talce shelter? Department heads ll

_'-wﬂl co- ordmate with'th e1r unit's incharge to dec1de upon the saf'est course of actlon SRS

All vehlcles stanclmg by on Weather should call back and 1nform them of thelr_ status A-

. and p051t10n.

‘EMERGENCY SPILL PROCEDURE. - o ks
Stop the flow as soon as poss1ble Use any safe practlcal means ait your d1sposal s
: Remembe1 tQ locate and check the operatlon of all valves daﬂy Remember that, every :
gallon you lceep from lealclng is one less to cleani up latér: Contam the Splll 1n the
.smallest p0331b1e area Sound ]udgment is the key to good contamment Keep in: mmd :
that other regulatory agencres have: very deﬁmte 1deas about what you can or cannot . ;
.'-.C;.lo w1th the natural resources around the fuel : olte If you use the matenal around the. ERENS
) splll to. create a dlke be sure that it can be restored to its or1g1nal condltlon after
.clean upis complete Report the sprl] through the proper channe]s ancl mrtlate clean-
o uP Procedure5° ' e

.. 'Prompt accurate reportmg is impelatwe and should be done as soon as .-

- poss1ble after d1scovery of the spill. _ EA _

e If the sp1ll is rmnor and the cleanup is. obwous you should go ahead but 1f a o
o ma]or Splll occurs you should stand by for detaﬂed 1nstruct10ns
RRES ,. Remember that dlsposal of Waste created by clean up has to be taken,care‘of L
"'properly and not left to create another problem l ' ' ‘ ‘

o In some cases thlS may requlre .evactation - of the Waste: 0-a’su

. des1gnated by the authormes.

In conclusmn you must do everythmg posmble to prevent a Splll but if one does
happen you should STOP THE FLOW, CONTAIN THE MATERIAL and REPORT THE
INCIDENT through proper channels, AND CLEAN IT UP ' Ll

Enwronmen tal
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ANNEXURE-VIIL

TEST REPORTS

Environmiegnta!
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|
e ,_Karacin— ?490'
P}a. fm -35065950 35065621 3506594
UBJECT DFCIS] ON (}N INIT IAL ENVER{}NMENTAL E}(AMH\IA[TON ( IEE)
‘-'E. T N,\me aml;&ddzess omeponent o Chiel Execulive @ﬂ{ter. -‘",', :
e T T Mils Matar Sughr Mtl]sumned s '
e ot : . Plot No. Vlanax' House,; '(.. 48 K'DA'~
) : SRt T . S SchemuNo Os Ka;achs
| , S0 o v Deseription of Project:
s R e s Location of Projectr - Matnn Sugar Miﬂs L;mﬂ;ecl MSrpur Roacl
l . '@ e L B Dsstnct}vtatmrs Smdh Dt : Con

R A e -.“I’.\nle,_o_‘ff?ii'g.rig of TERs .o . L 03 m-vms
:‘= Afttr carchﬂ I‘ﬁ\'ltw or the lu imal. Euwronms:ntal E\ammatmn {iEE} mport. flm Smdb

I ' T S i‘cllowmw condmons' . ;
Manan Sugar Mms Lu‘mted hew:um[‘cer reien‘ed as propmem ‘shia L

'Mltrﬂﬂtmn measures wcommended in the 1EE report must ’oe st

msmmlzmg any negative, envamnmemﬂ! eﬁ‘ect on rhe natu: a] ccmq'

mder " minimize nmb»: nnpﬁcr oi’ ‘the” paoposc" projegt. ] JE

. ennssmanarttcul'\te mamer &ir pnﬂutmn ccnmol equzpman_

i) -
L T

v
by

- baundaly of the project: for the purpnse of extenswe piantatmn L
:Momtm ing of amb:e:lt &ir. quaht) at tha plant bounciary and 500 met«:; ladms shaH bc

’ bh&ll be 'mnr:\ed wnil the uaTIer Ey mom!onnﬂ reporis
_All eimission contral eqmpmeut must be install before npemtncn ut the pl'ant.
- after. the-verification of this offF e pinm wilt ‘opelate.

. waste Uﬂusable wasie shailbe IBC}.‘LleCi a!l remalmug waste slnll ha dlsposed off at

o wxll not be usad a5 ﬁleE durnw uonstt ucuon.

[l

A co*nprelmnswe waste m'm‘wement plan shal! be deveiaped i"m cl" fectsve d:sposfﬂ of

phntbefare disposal . L WU T
D«mﬂge to natural yec.etf«lngn will bc m:mmlzcd i*lri:wood woody ]Jh’éﬂls ;md shrubs N




I
H

(\'m'} A wmplete f'ode oi Health, Safety arid. Elwlrmlmem (HSEY ,shail b dc{ve!op
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Rahman Sarfaraz Rahim Iqbal Rafig  RshiAdhn, PARSTAN,
: "CHARTERED ACCOUNTANTS - Tel.-No.: {021) 345493452
: ' Fax No..(021) 34548210
E-Mail :info@rsrir.com
‘Website: www.rsrir.com
Other Offices at: )
Lahors - Istamabad [ Rawalpindi

AUDITORS’ REPORT TO THE MEMBERS

We have audited the annexed Balance Sheet of MATOL (PRIVATE) LIMITED (“the Comp any’’) as at
June 30, 2017, the related profit & loss account, statement of comptehensive income, statement of
1 changes in cquity and cash flow statement together with the notes forming part thereof, for the year then *
ended and we state that we have obtained all the information and explanations which, to the best of our
knowledgs and belief, were neoessary for ths purpose of our andit. - :

Tt is the respousibility of the Company’s management to establish and maintain 2 sysiem of internal
- control, and prepare and present the above said statements in conformity with the approved accounting
stapdards and the requirements of the Companies Ordinance, 1984. Qur responsibility is to express an
opinion on these statements based on our audit.

We conducted our andit in accordance with the auditing standards as applicable in Pakistan. These

standards require that we plan and perform fhe audit to obtain reasonable assurance about whether the
- - gbove said statements are free of any material misstatement. An audit inchides examining, on 2 test basis,
} evidence supporting the amounts and disclosures in the above said statements. An audit also includes
assessing the accounting policies and significant estimates made by management, as well as, evaluating
% the overall presentation of the above said statements. We believe that our audit provides a reasonable
- basis for our opinion and, after due verification, we report that:

1 - (a) in our opinion, proper books of accounts have been kept by the Company as required by the
Companies Ordinance, 1984; .

- (b) in our opinion:

= (i) . thebalance sheet and profit and loss account together with the notes thereon have been drawn
' up in conformity with the Companies Ordinance, 1984, and are in agreement with the books -
of accounts and are further in accordance with accounting policies consistently applied;

(i) . the expenditure incurred during the year was for the pinpose of t_hé company’s business; and

(i) the business condugted, investrients made and the exp endlifure incurred during the year were.
©  inaccordance with the objects of the Company; : o .

S {c) in ouropinion, andt6 the best of our informtion and accerding to the explanations given to us, the™
a " palance sheet, profit and loss account, statement of.comprehensive income, cash flow statement and

B statement OF changes in equity. together with the potes forming part théreof conform with approved. -

- ~ accounting standards as applicable in Pakistar, and give the information required by the Companics

: " " Ordipance, 1984, in'the manner 50 required, and respectively give a true and fair view of the state.of

- " the Company’s affairs as at-June 30, 2017, -of the profit, its compreliensive income, its changes in

' gquity and cash flows for the year then ended; and - ) . o

. " d) in our opinion, zakat deductible at source under the Zakat and Ushr Ordinance, 1980 (XVIﬁ of 1980) -
was deducted by the Company and deposited in the central zakat fund established under section 7" of

that Ordinance. ‘ A
, - N Wﬂ/ Rahman Sarfaraz Rahim Igbal Rafig
- Karachi™ . . o . ~ Chartered Accountants .. o
Date: - - 9§ SEP Y ©° Enpgagement partner: Muhammad Waseem -

= A member of .
Russell Bedford International ' g ‘
l A globat network of independent aceountancy firma, '

T . T



L

MATOL (PRIVATE) LIMITED
BALANCE SHEET
AS AT JUNE 30, 2017

ASSETS |
NON- CURRENT ASSETS
Property, plant and equipment
Intangible assets

CURRENT ASSETS

Stores, spares and loose tools

Stock-in-trade

Trade debtors

Advances deposits, prepayments and other receivables

" Tax refunds due from Government

Due from holding company
Cash and bank balances

EQUITY AND LIABILITIES
SHARE CAPITAL AND RESERVES

Authorized Capital

25,000,000 ordinary shares of Rs 10/= each

Tssued, subscribed and paid up cap1ta1
Accumulated profit '

- Surplus DIi revaluation of property, ﬁlant & equipment

. % . --" | }~
g”l O P T e

lk_

N ON—CURRHNT LIABILITES
Liahilities agamst asget suchct to ﬁnance fease .

CURRENT LIABILITIES

Trade and othel payables
Accrued mark—up S
Short-term borrowing

Current portlon of asset subject to finance lease

Contjhg_encies and commitrients

. Chief Exedutive

Note *

D oco -1 Oy

S YR

12

14

15

16 -

13

17

' "The annexed potes from 1 to 37 form an integtal part of these-financial statements ,

2017

2016
Rupees —
1,201,187,042 708,134,284
v 1,459
1,221,188,019 - 708,135,743
25,490,122 22,601,291
542,581,275 632,171,844
14,018,275 170,792,151
150,765,656 21,693,104
51,563,642 19,768,584
205,426,968 126,839,448
6,856,411 9,166,262
976,702,349 1,003,052,684
2,197,890,368  1,711,188,427
250,000,000 250,000,000
218,585,600 218,585,600
192,955,241 120,818,661
411,540,841 339,404,261
834,568,455 322,848,022 -
344217710 50,407,701
s | [ 088585_.
o992 || - 8,819,701
734,292,393 | | 900,600,000
18,147,503 | | " 18,620,157
917,359,301 998,528,443
72,197,890,368 - 1,711,188,427

irector

EvA s
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MATOL (PRIVATE) LIMITED
PROFIT AND LOSS ACCOUNT

FOR THE YEAR ENDED JUNE 30,2017

Saleg-net

Cost of sales
Gross profit

Administrative expenses
Distribution cost

Finsmee cost -

© Other oﬁ)erating expenseé

~ Other income

Profit before taxation
Taxation
Net profit after taxation

Enrnings per share- basic & diluted B

. *The annexed notes from 1 t6 37 form an int

cmeyﬁfxecﬁﬁve o

- 2016

2017
Note . Rupees —
3 1 876,635,197 1,187,394,330
19 L626,554,618) (1,039,24'5.,8.88}7
' 250,080,549 148,148 442
20 I (26,374,223) P as23550m)
21 (65,351,145) (43,338,180)|
22 (39,847,196) (33,985,493
23 (8,237,628) (3,738,116)
24 877,929, | | 2,086,334
(138,032,263) (97,710,962)
111,148,286 50,437,480
25 (19,262,371_) | (12,082,576)
51,885,015 . 58,35’4,’904 '.
T T L 1.75':'_ |

egral part of t]:iesa_ﬁﬁancial statemenfs = )




MATOL (PRIVATE) LIMITED
. STATEMENT OF COMPREHENSIVE INCOME
' FOR TE[E YEAR ENDED JUNE 30, 2017 '

2017 2016

Rupees
Profit after taxation | - 918859015 - 38-;3;4‘,9@4. |
Other comprehensive income for the year - ' -
Total .comprehensive income for i:he year 51,885,915 38,354,904

"The apnexed notes from 1 to 37 form an integral pait of these financial statements

. Chief Exémti‘ve L . ' nector o




. MATOL (PRIVATE) LIMYTED ~
- STATEMENT OF CHANGES IN EQUITY
FOR THE YEAR ENDED JUNE 30, 2017 -

L

Balance as at-July 01,-201_5 .

Total comprchenswe income for the: yeal o

ended June 30, 2016

25% Cash Di{fid'e_nd pei d fOI'.the yoar ._.‘ T

ended Jurie 30, 2015

Trangferted from surplus on revaluation
of property, plant and equipment

Baiance as.at Juue 39, 2?,

Total comprehensive income for the year

- ended June 30, 2017

25% Cash Dividend paid for the year
e_uded ._Tuﬂe'30,-291‘6{ B

Tran wrrcd £01_ snrplus on revaliation” -
of pr operty, plant and equlpm, nt ..

Ba &'as af iFILe 30 2917

Chief Exg{_uti'\ié .

. Accumuiated

"Shar'e._' otal
" Capital Profit oAt
Rupees
- 218,585,600 - . 104,332,931 322,918,531
- 38,354,904 . . 38,354,904
: (54,646,400 -  (54,646,400)
32,777,226 132,777,226
718,585,600 126,818,661 335,404,261
- 91,885,915 1,885,915
i (54,646,400) (54,646,400) |
34897065 . 34,897,065
718,585,600 192055241 AT154084%




‘ MATOL (PRIVATE) LIMITED
STATEMENT OF CASH FLOWS

FOR THE. YEAR ENDED JUNE 34, 2017

CASH FLOWS FROM OPERATING ACTIVITIES

Cash flow from operations

Finance cost paid

Taxes paid

‘Net cash generated from / (used in) opetating activities

CASH FLOWS FROM INVESTING ACTIVITTES

Fixed capital expenditure-
Net cash used in investing’ activities

CASH FLOWS FROM FINAN CING ACTIVITIES

Dividend paid
(Lease rentals paid) / Finance lsase obtained
Net cash (used in) / generated from fi inancing activities

Net increase / (decreasr—;:‘) in cas]_i and cash equivalents

MNaote

Cash and cash equivalents at the beginning of the yéaz'

Cash and cash cquivalents at the end of the year

27

© 2017 2016
— Bupees

323,884,432 | | (241,068,164)
(38,694,785)} | -(30,455,654)
(19,262,371) |  (12,082,576)
265,927,276 (283,606,394)
(31,424,536)  (120,821,404)
- {31,424,536) (120,821,404}
(54,646,400) |  (54,646,400)
. (16,458,584) 69,027,858
(71,104,984) 14,381,458
163,397,756  (390,046,340)
(890,833,738)  (500,787,398)
(727,435,982) _ (890,833,738)

- The annexed ndt¢s from 1 fo 17 form an izifégral part of these financial statéments

L
-
-

' ol

Chief -Exec;n{r}ve'

- \l |

iy

N -
ﬁkrector




MATOL (PRIVATE) LIMITED _
NOTES TO THE FINANCLIAL STATEMENIS .

i

‘J L1

-

b2

2.1

.. FOR THE YEAR ENDED JUNE 30,2017 -

STATUS AND NATURE OF BUSINESS

The Company was incorporated in Pakistan on November ?.4; 2003 ag a private iimited company under the
Companies Ordinance, 1984, The princtpal business of the Company is to manufactare and sell industrial alcohol. |
The Company is a subsidiary of Matiari Sugar Mills Limited which holds 66% shares of the company.

The registered office of the Company s situated at Matiari house, Plot No.C-48 , .D.A Schene No .‘[;_Kérabhi,
Pakistan. : T

BASIS OF PREPARATION

Statement of compliance

During the year, the Companies Act 2017 {the Act) has been promulgated, however, Securities and Exchange
Commission of Palkistan (SECP) vide its circular no. 17 of 2017 dated July 20, 2017 communicaied
Comsnission's decision that the Companies whase financial year closes on or before Jun 30, 2017 shall prepare
their financial statements in - aceordance with the provision of the repealed Companies Ordinance,
19,84;Accordingly,_ these -financial statements have been prepared in accordance with approved accounting .
standards as applicable in Pakistan. Approved ' accounting gtandards comprise of Accounting and Financial
Reporting Standards for Large Sized Company (LSC) issued by Tnstitute of Chartered Accountants of Pakistan.
and provisions of and directors issued under of the Companies Ordinarce, 1984, Jn case requirements differ, the
provisions or directives of the Compenies Ordinance, 1684 shall prevail. '

2.1.1  Critical accounting estimates and judgments

- Sippificant areas,requifing the yse of managem

The preparation of the financial statements is in conformity with the approved accouring standards that require .
management to make judgments, estimates and assuraptions that affect the application of policies and reported
_amounts of assets ‘and liabilities, income and expenscs. 1t also requires management to exercise-judgments i -
-application of the company's accounting policies. The estimates aid associated assumption are based on historical :
axperieﬁce and various other factors that are believed to be reasonable under the circmmistances, the results of
“which foim the basis of making the judgments about carrying vatue of assets and labilities that are not réadily

apparent from other sources. Actual results may differ from thess estimates, CoT

‘The estimates and undetlying assumptions are reviewed: on 's'.n ongoing basis. Revisions to accounting estimates

. . are recognized in the period in which the estimates are revised.”

ent éstimates. 'i_'u_ths_sezﬁ.nané.ial stafements ,reia{'e to the-usefnl life | .
provisions for doubtial rece.ivab'la;:q and slow moving inventory. However, assumptionsand

of depreciable assets, _
‘judgmenis made by management in the application of !accc‘untir'_xg policies that have significant effects on the
he carrying amounts of assets and

financial statements are not-"expected to result in material adjustrdent to &
liabilities in the next year. oL

2.2 Basis of measurement R

N ) .. 1
2.3 Functional and presentation currency l

" These financial statéments have been propared on the historical cost basis, except Land, buildings and Plant and

_ machinery which are stated at revafued amounts.

* The financial statements are presented in Pakistan Rupees, which is the Clmnpany-’s-ﬁznctionai and. prf;sentation
CUITENGY: B co ; v g ‘ " C

&uﬁ iﬁ\/
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2)
; b)
!
R
3.1

- d) Provision for doubtful debis

Use of estimates and judgments

"The ﬁraparation of financial staterents is in conformity with approved accountiﬁg standards, as appiicéﬁié i

Pakmtan requires management to meake judgments, estimates and assumptions that affect the apphcatmn of
accountmg policies and the rEpOrth amounts of assets, liabilities, income and expenses.

The estimates and associatad assumptions are based on historical e;_xpen'é.nce and various other factors that ars:
believed to be reasonable under the circumstances, the result of which form the basis of making judgments about
carTying vaiues of assets and liabilities that are not readily apparent from othar soures. Actual results may differ

from these estimates.

The estimates and underlying assumptions are reviewed on an ongoing basis. Revision to an accouniing éstimate
are recognized in the period in which the estimate is revised if the revision affvcts only that petiod, or in the
period of the revision and firture periods if the revision affects both current and future periods. :

Areas where various assumnptions and esiimates are significant to the company's financial statements or where
judgments was exercised in application of accounting policy are as follows:

2) Residual values and useful lives of items of Property, plant and equipment
b) Provision for obsolete inventory
c) Provision for taxation

R G w
anES BT

Changes in accounting standards, interpretations and pronouﬂcéments
Amendments to appréved accounting standards effective duving the year ended June 30, 2017:

There were certain new amendments o the approved accounting standards which became effective during the

year ended June 30, 2017 but are considered not to be relevant or have any significant effect on the Company's

financial reporting and are, therefore, not.disclosed in these financial statements.

‘Srandards and amendments io approved accounting standards thrxt are eﬁ'ecz’we far fhg Company's

accom:tmg periods beginning on or after July I, 2017:

" There are certain new standards and amendments to the anprovsd acéounting standards that will become effective
- for the Companys annual accounting penods begu:umlg on or after July 1, 2017, However these ameondments

will net have a s1gn1ﬁcant mpact on the financial rsportmg of the Cnmpany and therefore; have not been
disclosed in these financial statements. Further, the new ‘standards are yet fo be adopted by the SECP, In addition

to the foregomg, the Compames Act 2017-which is not effective’ on Lhase ﬂnancml ma.tcmants has addad curtam. v
_ dLsolosurs rsquuaments which.will be apphca.ble in future : -

‘ -smmmy OF S'IGN[E‘ICANT' ACQDUNTmG POLICiES g

Property, plant and eqmpment

Items of property, plant and eqmpment are stated at revalued amount less acouriulated depreciation and

impairment losses except for Office efuipment, Furniture and Fixtures and Vehicles, Historical cost includes

expenchture that is du‘ectly attnbutabla fo the acqu:snt;on of the agset including borrowmg costs

Where major. components of an item of property, plant and equlpment have different useful [ves; thcy are
accounted for as séparate items of property, plant and equipment. : .

Subscquent costs are moludcd n the agset’s camying amount or recogmsed as & separate asset, as appropriats, -

only when it is probablc that firture cconoinic benefits associated. with the item will flow to' the entity and its cost
can be reliably measured. Cost incurred to replacs a component of an item of property, plant and, equipment is
cap1tahsed and the asset so replaced is-retired fromuse. Normal repau's “and mamtenancc are. chargcd to the proﬁt

and 1oss account durmg the period in whmh they are mcun‘ed
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3.3

3.4

35

3.6

Depreciation is charged to profit and loss account using reducing balance method thraby the cost of the asset

léss its estimated residual vahe is written off over the estimated useful life at rates given in note 4. Depreciation

 is charged from the month of additions, while no depreciation is charged in the month of disposal.

Susplus on revaluation of property, plant and equipment is credited to the surplus on revaluation account.
Revaluation is carried out with sufficient regularity to ensure that the carrying amount of assets does not differ
materially from the fair value. To the extent of the incremental depreciation cherged on the revalued assets the
related surplus on revaluation of property, plant and equipment is transferred directly to unappropriated profit,

Assets are reviewed for impairment whenever events or changes in circumstances indicate that the camrying
amount of these assets may not be recoverable, Whenever the carrying amount of these assets excead their
recoverable amount, an impairment loss is reco gnized in the profit and loss accouat.

Tntangible Assets

An intangible asset is recognised if it is probable that future cconomic benefits atiributable to the asset will flow
io the enterprise and the cost of such asset can be measured seliably. Costs directly associated with identifiable

- software that will have srobable economic benefits exceeding costs beyond one year, are recognised as an
..intangible. asset. Direct costs incinde- the -purchase cost of software and other directly attributable costs of
- preparing the software for its intenided usce. - :

Computer software acquisition or development cost is stated at cost less accumulated amortisation and
impajrment logses, if any, and is amortisced on a straight-line basis over its estimated usefid life.

Stores, spares and Joose tools

Stores and spares are stated at cost detérmined using moving average method. Provision is made for slow moving
and obsolete items, if any. Items in transit are valued at cost comprising invoice value plus other charges fncurred *

- thereon,

Stock-in-trade
These are valued at lower of cost and net réali'zable.\_raluc.‘ The cost of inventories comprises all costs of
purchase, costs of conversion and other costs mturred in bringing the inventories to their present location and
condition. Cost is determined as follows. ' o : ' ‘ '
é) Rdw materials © h o first in first oﬁt basis.’
b Work-in-process and finished gdods ~ i weighted average cost éomprising direct cost of raw )
S material, labour and other manufacturing overheads.
' Net realizable valug signifies the estimated selling prices in the ordinary course of business less oo'si: necessarily
to be incurred in order to make the sale. o ' : ' o

Cash and cash equivalents -

Cash aid cash equivalents are carried it the balance sheet at cost. For the purposes of the cash flow statement,
cash and cash equivalents comprise cash and cheques in hand, balances with banks on current and savings
scsounts, and running finance uader matle-up arrangements. B

Forelgn currency transactions

Transactions in foréign currencies are transiated into Pak Rupéss at exchange rates pfevéiliﬂg on the date of
fransaction. Monetary assets and liabilities dﬁsno'm,mated in foreign currencies at the balance sheet date are
retranslated into Pak Rupes at the exchange raté prevailing at that date. Foreign currency differences, if any,

-*. arising on retranslation-are recognised in profit and loss account,
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3.7

3.8

3.9

3.11

313

Taxation

Incoms tax expense represents currént tax expense. Provision for current taxation is based on taxable income at

the current rates of taxation after taking into account tax credits and tax rebates, if any.

Company islin presumptive tax regime (PTR) in accordance with section 154 of Income Tax Ordinance, 2001

due fo which 1o defested tax arised on company's agsets or liabilities.

Borrowing and their costs

Borrowings are recognised initially at fair value, net of transaction eosts incurred. Borrowing costs are recognised
period in which these are incurred except to the extent of borrowing cest that are directly

as an expense in the _
atteibutable to the acquisition, construction or production of a qualifying asset. Such borrowing costs, if any, are

capitalized as part of the cost of that asset,

Trade and other payabiss
Trade and other payables are stated at cost which is the fair value of the consideration to be paid in the future for
goods and services received, whether or not billed to the Company.

Provisions

A provision is recognised in the balance sheet when the Company has a legal or constructive cbligation as a resclt
of a past event and it is probable that an outflow of resources embodying economic benefits will be roquired to
setile the obligation and a relisble estimate can be made of the amount of obligation. However; provisions are

reviewed at each balance sheet date and adjusted to refléct current best estimate,

Trade debts and other receivables

Trade debts and other receivables are initially measured at.fair value and subsequently at amortised cost using the
offective interest method, less provision for impairment, if any. A provision is established when there is an

objective evidence that the Company will not be able to collect all the amounts due according to the original

terms of recéivables. Trade debts and other recefvables considered irrecoverable are written off,

Revenue recognition

Revenue c_:on':lpri.ses the fair value of the consideration received or receivable for the sale of goods and services m
’ the ordinary course of the Company’s activities. - - o ‘ - S '

The Company recognises r@ven_ﬁa when the amount of revenue can be reliﬁbl){' measured, it is proba;bl_c that fature

cconomic benefits will flow to the, Company and specific criteria has been met for each of the Company's

‘activities as Elesdribéd below: ..

-Sale of goods & services . ... - _ e
Sale of goods is recognised when the goods are delivered and 'the 1isks and rewards of ownership have
passed to the customer, S : ’ R -
- Interest / mark up income
* Return 6n PLS savings account is acceuqtac'! for on accrual bagis. -

Financial assets and liabilitles

The Company recognises financial asset or & financial liability when it becomes a party to the coﬁtract.izal
provision 6f the instrument. Financial assats and liabilities are reco gnised initially at cost, which is the fair value
of the consideration given or received as appropriate, plus any directly attributable transaction costs. These
financial ‘agsets and liabilities are subscquently measured at fair value or amortised cost using the effective
 interest rath method, s thie case may'be, LT T E e LT
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Financial assets are derecognised when the contractual right to cash

substantially all the risks.and rewards of owneérship of the financ
derecognised when its contractia
liabilities are offset and the net aiount is reported in the fin

legally enforceable right to offset
or to realise the asset and settle the lizbility simultaneously.

A financial asset is assessed at each reporting date to determine
impaired. A financial asset is impaired if objective gvidence ind
initial recognition of the asset, and that the

that asset.

PROPERTY, PLANT AND EQUIPMENT

flows from the asset expire, or when

1al asset are transferred. Financial liability is.
1 obligations are discharged, cancelled or expired. Financial assets and financial

he financial ‘staternents only when the Comnpany has a
the recognised amounts and the Company intends either to gettle on a net basis

whether there is objestive evidence thai it is
icaies that a loss event has occurred after the
ioss event had & negative effect on the estimated future cash flows of

Owned Leased ‘ '
Freehold Bullfings Plant and Oﬁ;::;nd Faeniure | yosoe Plant and Total J
Land Machinery and fixbures Machinery
equipments
As at June 36, 2015
Cost / Revalusd st 15000000 142894921 939,695,064 7382085 - 1616587 171731 - 1,108,306,772
Aconnlated eprociation © U= - (@4055004)  (455,101989)  (2.963,154) (500635) (551237 - (503,261,939)
Net book value - . : 15,000,000 03,539,897 434,503,773 4,419,131 1,115,55% 1,166,078 - 605,044,833
Vear ended June30, 2016 .- .
Opeaing net book value 15000000  9B3I9EST 48403775 4419,131  L115952  L166,078 - 605,044,833
Additions / tranfers during the year " 15,348,300 79,575,370 106,360 223,614 . 71,500,000 167,214,144
Disposals : )
Cost | : . - - - - - - ( - l
Accuriulated depreciation - - - - - - - - -
et book vatne H - - . B .- - .- . -
Deproctation for thoyeat - - (337132 (33,176248)  (455,068) pEan (3 (4799314) (64,124,693)
Clusingnetbookvalu: : 15,000,000 108,851,065 511,302,897 4,070,523 1,175,849 - 532,864 66,700,686 908,334,284
N Al
. As at June 30,2016 . . . - . -
Cost fRevilued amount : 15000000 158243221  1,019,670,434 2480045 1900201 L717315 71,500,000, 1,275,520,016
Accumulated depreciation- - : - {45,152,156) (508,367,537 (3,418,822 (624,152) (784,451) (4,799,314 (567,386,-532)
Net book vakue . 15,000,600 108,851,465 511,302,397 4,670,923 1,275,84% 932,864 66,700,636 708,134,284 -
Year ended June 30,2017 ) . - e
Opesing net book valne 15000000 108351065 511,302,897 4070923 1275840 032,864 66,700,686 TOB,134284
Additions [ iranfers during the year - . 1,841,727 20,838,858 . - 9,4{13,950" o 11,424,536
Rovaljationsurplus ’ R 20,000,000 45371,809 - 471,676,306 - - - 9569383 - 546,617,498
Disposals ; : . . o s . o
COSt_ = '\A -\ - :_; - X -J T -
Accumulated depreciation L .- E - - - - ‘ - “ k
Net book value e .- - . K .. - Ce - ] . -
- Deprechation for the year o (450227) . (SL342810) ~ (410649) (137485, (707936) _ (6.670.069) - (64,969,216) .
Closing netbook valee . TIEA0000_ 150414374 951,575,250 TAA0AT4  1J4B,264 5,588,878  €9,600,000 1221187042
.\'sst.func30,~20i6 : ) . o - o B R S L
Clost f Revatned amouit 35000000 205436757 131468559 489,745 15002010 11,161,265 11,069,383 -1,853,562,850
Accumulated depreciation : . (54,842,383} (559,910,347 " (3,820,471 {151,537) (1,572,387} (1,469,380) {632,375,908)
.'_Netbonkvalu_e_ ’ 35,000,000 | 150,614,374 051,575,251 3,660,274 1,148,264 9,568,878 69,600,000 1,221,187,042
% 5% g% - - 10%-33% . 10% W% - 10%

Annua] rates of dei)reciatinn '

Had there been no revaluation, the related figures of freehold lang, building

30,2017 would have been as follows:

Note

Frechold land
B\iildings" .
Plant and machinery

A

5 and fﬂant and machinery as at June

2017 2016

—— Rupees — :
2,600,370, 2,609,370
75,864,087 . 79,472,587
108,820,030, | 230,223,981
277,293,487 312,305,938




by L 2017 2016
5 - INTANGIBLE ASSETS Note. ———— Rupees
Net qarry{ﬁg arnout ; , '
. Opening net book value o 1455 2,178
. Amortisation charge (482) (719)
1 Closing net book value 977. : 1,459
Gross carrying amount '
"Cost ) 116,000 - 110,000
Accumulated amortisation (109,033) - (108,541}
Tei book vaiue 877 1,459
] Arortisation rate 33% 33% -
‘[ STORES, SPARES AND LOOSE TOOLS
= Stores 16,114,311 15,016,084
_ Spares 9,148,560 6,486,774
] Looss fools 227,245 218,433
‘ | - 25,490,122 T%,621,291
_ STOCK-IN-TRADE S Co
I Raw maferial 416,299,783 339,197,166
N Work-In-process 8,462,920 - 8,033,746
- Finished goods 117,818,572 284,938,932
542,581,275 632,171,844
TRADE.DEBTORS
 Considerod good. 14,018,275 170,792,151
. ADVANCES, DEPOSTLS, PREPAYMENTS AND OTHER
RECEIVABLES - unsecured o
ks ." A_dvancgsto ' : L ' _
] . Employess- considered good ea [ EpAT9TS) ~1,739,560 -
: . Quppliers- considered good . o 95,981,850 11,632,782
. - T TToR108%5 - 13372342
B - Deposits . 2,195,000. 2,195,000
- Prepayments - - : 3,195,670 - 3,771,545
} - Others ' 9.2. - 47,145,161 2,354,217
) - 150,765,056 51,693,104
9,1  This represents interest free advances prov_idéd to Vc‘mbloyé_cs in accordance with the Com"pany"s‘ policy. Thg- :
5 advances are unsectred and are repovera.ble in equal monéhly _i.nstéllrncnts. ’ ' C
9.2 Includcd in the above i.s‘an .émo_unt of Rs 37.79 million peﬁd doring the yéar as penalty to SBP. fqr_dcléy m ._ _
©  meeting the export performance benchmark for 2015-16. Based on Co_mpanyfs reagon and explanations, SBP
- condoned the delay to complete the performance till fecember 2016, however the Company Wes ablo to do that
by April 9017.The Company's application based on-expeort performance achieved-as per benchmark is. under
consideration of SBP for condoning the delay till April 9017, The Company has therefore not expensed the
= '-'afﬁguﬁfiﬁt;ﬁpgctétim-t_b_;a'ﬁ- the SBP would. condone the delay till ,&prﬂ 2017 as it has fully fulfilled and met the
main condition.of completing export performance as per the Expost Refinance facility allowed by SBP. - 7
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This represents surplus over book values rest

out in the years 2009, 2012
gnd incremental depreciation
achinery of the Company
as on June 30, 2017

Land :
Rajance as at 1 July o

‘Suspiis on fevalnation r_iuﬁng the year
: -Bhﬂ’:ding-afld Plant and machinery-

Revaluation surpl
Surplus on revaluation during the year
lated profit in respect of -

Transferred to accumt:
" jneremental depreciation charged dusing-the yéar

|3 LIABILITIES AGAINST ASSET SUBJECT
FINANCE LEASE | -

 Present valoe of minimilrri lease payments
 -Less: Current pprtion ghown under current liabilities

e

lting from the revaluation of property, P

and 2017 ag reduced by the surplus Tealized on disposal, if any,

arising out of revaluation,

was carried out by an independent valuer M/s. Oceanic Surveyors

s on written down value s at 1 July

. ' ‘ : 2017 2016
g - CASHAND BANK BALANCES  Note . Rupees————
Cash in hand . 718
Cash at bank - current accounts o ' . 3,334,660 3,529,389
(*ash at bank - PLS saving accounts 6.1 3,521,751 5,83 6,154
: 6,856,411 0,165,543
e GG
6,856,411 9,166,262
10.4  Mark-up rate 0L PLS accounls ranges from 4% to 6% per anmum (2016: 5% to 6% per anmum)
il ISSUED, SUBSCRIBED AND PATD UF CAPITAL
1517 2016 2017 2016
—-Number of shares--— I -
——rrr—— " - e ——
_:2};1858,560 e 21,858,560 Fully paid tip ordinaly shares of Rs 10 each 218,585,600 21 8,585,600
111 AtJune30, 2017 Matiari Sugar Mills Limited (Hol&ling Comp.aﬂy) teld 14,474,160 sharos (66.217%) of Rs 10/-
' each, (2016:14,474,160 shares (66.217%)of Ras 10/ each). ‘ R
13 SURFLUS ON REVALUATION GF PROPERTY,
PLANT AND EGUIPMENT

lant and equipment carried
of the revalued asscls

ahation of land, building, plant and

The latest 16v
(Private) Limited

2017 2016
————Rupees
17300630 | [ 12:390,630
20,000,800 | - R E
32,300,630, 12,350,630
T{0AST,30% | | SAAss )
seeds) | i ‘
- (34,897,065) a8
R0217IA25. . 310457392
—sadEehAns 02284802
TO
52,569,274 ‘ 69,027,858
(18,147.509) (18,620,157 -

34,421,771 50,407,701
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2017'
. - Financial . Minimum Financial P
Wlinimum lease charges for Principal lease _eharges far Pr 1nc:pf|l _‘
payments future periods nutstanding payments fut‘ure outstsu!dmg )
) periods
. Rupees
Mot later them one year 26,782,997 . 4,311,465 22,471,532 23,559,147 4,938,990 18,620,157
Later than ome year but not 32,141,251 T 2,043,509 30,097,742 56,751,474 £,343,775 50,407,701
later than five years e ’ .
" 58,924,248 6,354,974 52,569,274 80,310,621 11,283,763 69,027,858
2017 2016
Note Rupees ——
TRADE AND OTHER PAYABLES
Creditors 118,747,794 38,008,140
Accrued liabilities * . IEE T
Salaries 3,051,500 991,045 '
Utility bills 4,138,408 4,085,484
Audit fee and professional charges 820,800 400,000
. $,010,798. 5,476,529
Other payables
[ncome tax 294,879 230,497
© Workers' Profits Participation Fund 14.1 22,862,999 16,863,703
Workers' Welfate Fund 12,540,266 10,271,934
Others 490,557 207,782
36,188,701 27,603,916,
154,047,293 . 771,088,585
Work_ers’ Prqfits Participa_tidn Fund
Balancc at the beamnmg of the year - 16,893,703 - 17,841,355
Allooatlon for the year ' 5,969,296 ©2.7708,780
- Paid durmg the : year . : coL = .. (3,656,932}
. ‘Balance at the, snd of tﬁe year U 22,862,999 - 16,893,703
ACCRUED MARK ur
-Maricup on short term bonowmgs ' 8,935,9'79' o 7‘,401-,623
“Magkup onTeased Assets 1,036,133 1,418,078
' : - _ B 9,972,112 - 8,819,701
SHORT-TERM BORROWING - secured B
MCB Banlk Limited :
Export refinance facility 714,298,000 900,000,000
. Running finance ' : 19,994,393 : - -
Do ..16.1 734,292,393 800,000,000

The above represents finance lea

term of 4 years. Lease rentals are payable quarterly bearmg pre -determined marl-up

cost chargeable at IMK + 1. 75% per apnuin,

2016

ses entered info with a financial jnstitution for Plant and machinery having a
rates which include ﬁnance

e et




]

| .}ﬁ,lﬁ The Company has a total finance facility of Rs. 900 m

iy

illion (2016: Rs. 900 million).These arrangements ate

 secured by way of 13_1: registered exclusive charge over cirrent asse(s of the company amounting Rs.1,200 mitbon
and corporate guarantee of Rs. 300 million of Matiari Sugar Milis Limited and personalguafantee of all sponsar
directors of the company. The rate of mark-up is 3 months KIBOR plos 1.25% (2016: 3 months KIBOR plus .
1.25%) per annum except Export Re-Finance on which mark-up rate is 3% (2016: 4.5% ) per annum. The
facilities are available for various periods expiring upto 31 October 2017, ' T

17 CONTINGENCIES AND COMMITMENTS

171 Contingencies

As per the Gas Infrastrucure and Development Cess Act 2011 (the Act), certain companies 28 specified in the
Act (inchuding ‘Sui Southern Gas Company’ {(S8GC)) shall collect and pay Gas Infrasiructure and Development
Cess (GID Cess) in such manner 28 the Federal Governmert may prescribe. Through an amendment, the rate of
GID Cess applicable on the Company was increased to Rs. 100 per MMBTU, :
During the previous year, the Company has obtained a stay order on the retrospestive application of the Act from
the Honourable High Court of Sindh. The Company is confident of favourable outcome and therefore deferred
the recogniticn of expense against such billing mounting to Rs.26.67 million in these financial statements as per..

the advice of its legal counsel. The case is pending for further adjudication in the High Coutt of Sindh, Karachi.

- 2017 2016
' 172 Commitments Note ' VRufpee_s
- Barls guarantee to SSGC : - 13,500,000 , 13,500,000
- Export orders- : . - 573,459,130 578,616,500"
- Post dated. cheques in favour of collector of custom in Hen ofindemnity - 127,500,300 ; 188,151,497
bond against DTRE - . _ j
18 SALES-NET . L
] © ‘Brportsales - 131 1876635197 1,161,884,005
]j O Lecalsles o S S N R T EEE
3. _ Less: Sales tax o o : L S (4,584,512)
- ' ' - 25500425 -

J‘.

TISRE5T _LIBT394380

181  Fachange gain amounting to Rs. 0.19 million (2016: Gizin 0f RS, 3.44 milion) ahsorbod in, export sales. -

w0 a6

17 19 COST OF SALES - Note Rupees
_ Opening finished goods ~ . L oo 284,938,932~ 18,033,848
1 Cost of goods manufactured . ' 191 ° 1,459,434,288 '1,645,348,138 -
J 1744373220 1,663,381,986
. Closing stock of finished goods : _ .(117,818,572) : (284,938,932)
: : : o . T 1,626,554,648 1,378,443,054

j
]

1

1
1

\Mx, :




Cost of goods manufactured

Raw material consumed

" Stores and spare consumed
Salaries, wages and other benefits
Fuel and power
Communication

Insurance

Repaiss and maintenance

- Travelling and entertainment
Printing and stationary

. Security expenses

- Cartage and trangportation
Depreciation

]
191_,
]
J

Add: Opening work in process
. Less: Closing worlg in process

1l

19.1.1 Raw material consimed

Opening stock
Add : Purchases -

1ess: Closing siock

" .20 ADMINISIRATIVE EXPENSES

: Dﬂeciofs remuneration

- Salaries and othex bencﬁts

N " Comuhication

© Insurance -

= " Repairs and mamtenance .
Travelling and entcrtamment
_ Printing and statioriery

S egal and professional; -

" Auditor's rs_munerﬁtibn ‘

. Amortization '

2 DISTRIBUTION EXPENSES

" Outward freight-
Rent for storage tank o
Sample testing and expoft cxpe.nses
Wharfage

= Ingurance
. Surveyor chal,rges’

Nofe

1911

.'31,

. Licénse and- estabhsknnent charges .

3017

2016

Rupges
1257,416,313 -~ 1,104,474,390
31,016,909 28,177,712
40,936,276 - 38,809,771
53,012,963 57,393,427
124,348 118,333
4,526,363 5,116,992
$ 1,212,826 1,048,161
595,428 954,065 -
. 238,931 241,065
4,471,864 2,934,610
919,965 1,735,042
64,989,276 64,124,693
1459861462 1,305.219,161
8,035,746 | 8,067,557
(8,462,920)} (8,035,746)
@278 - 93181l
_51,459,434,233 1.306,150,972
339,197,166 178,550,804
1,334,518,930 1,265,111,752
1,673,716,096 1,443,671,556
(416,299,783) (339,197,166)
1,257,416,313 1,104,474,390
17,575,250 10,695,000
6,239,252 5,189,325
63,150 68,090
262,443 209,296 -
342,720 376,814
148,555 - 213,313
48,771 23,540°
1,239,660 1,058,910
464,000 400,000
. 482 e
T 26,374,223 18,235,507 -
18,993,100 . 13,661,102
10,107,051 . 8,930,851
25,620,378 . 12,580,580
3,225,698 1,974,504
2,309,867 - 2,204,467
| 1,634,876 2,651,652
460078 LT3S, 934
45351145 43838180
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FINANCE, COST

Markup on Export refinance
Markup on Leased assets

]é»anlc charges

OTHER OPERATING EXPENSES

Workers' Welfare Fund
Workers Profit Partivipation Fund

OTHER INCOME
Return on Pls saving account
TAXATION

Current
Prior

Provision for taxation has been made on the Presumptive T

Ordinance, 2001.

C_ASH'FLOWS FROM OPERATING ACTIVITIES -

Profit before taxation
Adjustments for non-cash items .
Depreciation expense B
Amortization expcnse
Finance cost .
: -Prowsmn for Worlccrs Welfare Fund
Prowsmn for Woxkem Proﬁts Parttclpatmn Fund

Effect on cash flow due tn worlung cap;tai cha“iges
(Increase)/ decrease in current assets. :
Stores, spares and loose tools
Stock-in-trade ‘
Trade debt

Advances, deposits, prepayments and other J:cccivables ,

Short term Investment
- Tax refonds due from Governmont - net
Due from holding company
' (Decrease)/Increase i current Liabilities
Trade and other payables

Cash generated from / (used in) operations

I

Note |

25.1

63,351,145 43,838,180
2017 2016
, Rupees
34,601,512 20,839,521
4,635,402 3,045,231
39,326,914 33,784,752
530,787 200,741
35,547,196 33,985,403
2,268,332 1,029,336
5,969,296 2,708,780
8,237,628 3,738,116
877,929 2,086,334
18,766,352 12,082,576 |
496,019 ;
19.262,371 12,082,576

ax basis under section 154 of the Income Tax

2017 2016
- Rupees
111,148,286 50,437,480
64,989,276 64,124,603
482 - 719
39,847,196 33,985,493
2,268,332 1,020,336
_ 5,069,296 2,708,780 -
224,222,865 * 152,286,501 "
@seesan| [ @777.849)
89,590,569 | - |- (426,610,635)
156,773,876 | 51,664,791 1.
(129,0672,552)| - 24,263,303 |
- | 7,000,000
(11,795,058} 2,634,128
(78,587,520) |- (44,470,340)
75.621,080 | | - 7 (5,058,066)
99,661,564 - (393,354,665)
323,834,430 (241,068,164
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2017 ' 2016

CASH AND CASH EQUIVALENTS R Note Rupees —————

Short term boitowings N 16 (734292393) (900,000,000

Cash and bank balancés - . . 10 6.856,411 - 9,166,262 .
‘ . A (7277435,082) __ (890,833,738)

RELATED PARTY TRANSACTIONS AND BALANCES

Related pertiss comprise of group. companies, key management personnel, directors and their close family
members and staff provident fund, Transaction with related parties are on arm's length. Remuilerétiqﬁ_ and
benefits to execuiives of the Company ace in accordance with the terms of the employment while contribution to .
the provident fund is in accordance with staff service rules. Remuneration of the chief executive, directors and”
exccitives is disclosed in note 31 to the financial statements. Transactions with related parties during the year

other than those disclosed elsewhere in the financial ataternents ars as follows: ‘ .
2017 2016

Parent Company Rupess
Transactions during the year
* Purchases of Molasses ) : 147,275,285 172,627,260
- Payments on behalf of Cotupany . ; o o 7,180,416 32,403,107
Balance outstanding at year end 205,426,968 126,839,448
Group companies
. Transactions during the year
Advance against expenses 24,000,000 - -
Payments ggainst security charges 4,471,864 - 2,934,610
Balance oulstanding af year end 24,032,313 : 19,485
Staff Providént fund .- . L . 7 o
Contribution made during the year o 2,099,864 - 1,764,506
' EARNINGSPER SHARE
" Profit after taxation - Rupess. o 91,885,015 . . 38,354,004
. Weiglited average number of’ordm_ary_shares : _ 21,858,560 . 21,858,560 .
- 4,20 . 195

Earrings per share - Rupee "
FINANCIAL INSTRUMENTS AND RELATED DISCLOSURES ~

- Financial risk management °
ablishment and oversight of the

'T‘he'Bbard of Directors of the ,Con;;pény has overall'res_bonéibi'[ity.for the eat
following risks _fzom its use of

" Company’s risk management framewark. The Company has exposure to the

financial instruments:

. Credit disk

. - Liquidity risk B : ' ' . : E .
- Maketrigk . o o . Lo
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Credit risk

' ‘Credit risk'is the risk that ofi¢ party to a financial instrument will fail to discharge an obligation and cause the .

other pdi'ty toincur a financial loss, without taking into account fhie fair value of any collateral, Concentration of

. credit fisk- arises when a mimber of financial instruments or contracts are entered into with the samie party; or

362

when counter parties are engaged in similer business activities, or activities in the same geographic region, or

have similar economic features that would canse their ability to meet contractual obligations to be similarly
affected by changes in economic, political or other conditions. Concentrations of credit rigk indicate the relative

sensitivity of the Company’s petformance to developments affecting a particular ndustry.

The carrying amount of financial assets represents the maximum credit exposure. To roduce the exposure to
credit risk the Company has developed a policy of obtaining advance payments from its custoresrs. Except for
customers relating to the Government and certain small and medium sizad enterprises, the management striotly
adheres to this policy. Fot amy balances receivable from such small and medium sized enterprises, the
management continuously monitors the credit exposure towards them and makes provisions against those
balances considered doubtful of recovery. Cash is held only with banks with high quality credit worthiness.

The maximum exposure to credit risk at the reporiing date is as follows :

2017 2016
Rupees

Trade debtors ~ | 14,018,275 170,792,151
Advances deposits and other receivables® 147,569,986 17.921,559 . -
Tax refinds due from Government 31,563,642 ' 19,768,584
Due from holding company 205,426,968 126,839,448
Bank balances 6.856.411 9,165,543

405,435,282 344487985

Based on past experience, consideration of financial position, past track records and recoveries, the Company
believes that trade debtors considered good do not require any impairment, None of the other financial asscts are
either past due or impaired. - h

Liguldity risk

' 'Li'qﬁidily. risk is the risk that the Company will encounter difficilty in 'nlleetijlg.b!ﬁli-ga‘gions_ a{ssci_qiatéd with -

fingncial Habilities that are settled by delivering cash or another financial asset. Liquidity risk arises because of
the possibility that the Company sould be required to pay its liabilities eatlier than expected: or difficulty in

' raising funds to meet commitments ‘assooiated with firiancial liabilities as they fall due. The Company’s approach

fo thanaging liquidity is to ensure, as far ag possible, that i€ will always have sufficient liquidity to mest its
liabilities when due, under both normat and stressed conditions, without incurring unacceptable losses or risking
damage to the Company’s reputation. The following are the .contfagtual maturities of financial liabilities,

" inchiding interest payments:

Ca;‘!'-yixig- . Contractual césh' Hows
. value- Total; J % ] Up to '-7”-39 J I nove thaxn
- - ' year i one year
. . N - B‘“p g, - - . -

Finanén lease obligation 53,569,274 (56,716,990) (19,579,341) T (37,137,649)
Trade end other payables 1.584,947,295 (154,947,293) 154,947,293 . -
Short term borrowings 734,292,393 (‘7’34,292:,3_93) (734,292,383 -
Accured Marlk-up 9,972,112 L (9.972,112) (9,972,112) . -
June 30, 2037 951,781,072 (055,938,788} . {608.896,553) T (37.157,649)
Finance lease obligation 69,027,858 (74,412,031) (20,072,529 (54,339,502)
Trade and other payables - 71,088,585 (71,088,585) (71,088,585) -

Short term borrowings
- Aceured Mark-up
June 30, 201:6

" Contiactual cash flows include tentative interest p
future inferest related cash flows depend on the i

of rdmﬁng'fuiance—facilitiés, .

13 >

1.

‘900,000,000

B.819,701

(900,000,000}
(8,819,701)

(900,000,000}
(5,819,701}

1,048,936,144

{1.054,320,317)

- (999,980,815 -

(54,339,502}

ayments:to be'made up'to the maturity of relevant facilities: The
nterest rates applicable at that time and the exient of utilization -
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}30.3 Market risk

. Market rigk is the ri

© . Inferestrate visk

f changes in market

<k that the value of the financizl instrument may fluctuate as a result 0

due to a change in credit rating-of the issuer or tiie instrument, change in market
supply and ‘demand of securities and. Jiquidity o the market. Market risk
¢ rate risk and other price risk. S - ' _

- interest rates or the market price
- sentiments, speculative activities,
comprises of currency rigk, interes

- Currency visk
ctuate pecauss of

ancial instrument will fln
whete recéivables and payables exist due
iga qurrency risk on sales to the
that is Dollar($). As at June 30,
d to foreign currency

Currency risk is the risk that the fait value or futore cash flows of a fin
changes in foreign exchange rates. Foreign Cuurrency tisk arises mainly
to transactions entered into foreign currencies. The Company i% exposed to fore
extent that, orders piaced are denominated in a currency other fhian Pal Rupecs

(2016: § 1,635,923) are expose

9017 net receivables / (payables} amounting to $ 106,370

riak,
against US Dollar with all othér

pthencd by 5%
million (2016:

hesn Jower / higher by Bs. 0.56
transiation '

the Palkistan Rupee had weakened / streny
fit before tax for the year would have
It of foreign exchange gains { losses ofl

Ag gt June 30, 2017, if
variables held constant, pro
Rs. 8.44 million) mainly as a resu

of a financial instrument will fluctiate because
arisos from short and long term

g the risk that the fair value or future cash flows
d to cash flow inferest rate risk on

of changes, in market interest rates. Majority of the interest rate exposure
borrowings from banks and term deposits with banks. The Company is expose
its uoning finance arrangements and deposits with. bavks.

Interest rate risk i

reporting date would have increased / (decrease&), profit or
sis assumes that all other variables, in particular foreign

points i interest ratss at the
is for cursent and last year.

016: 8.94 million) This analy
nstant. The analysis is performed od the same bas

A change of 100 basis
toss by 7.31 million (2
currency rates, remain co

- . Other Price Risk 7 _
is the risk that the fair valie of future cash flows of -ﬁe_ finansial instruments will fhictuate
prices such as squity price Tisk. Equity price risk is the risk arising from

‘the Company is not exposed

Other Price R.Isk
£ investments securities. As at balance sheet date,

because of changes in market
- uficertaitities about futire value o
to equity price risk.
D .Collater;rzl R ' o _
The Compdny bas created chargé over i3 fﬁ_xe,_d. aséétg and: current assets in order to fulfill the. collateral
requirements for financing facilities. LT : L ‘ A

30.4 Capitallrisk ma_ria'gen.;en't
go ag to ma

The manégémeﬂf’s'p_aiicy is to r.naintaiﬁ a strong capital base )

confidence and to sustain future devolopmeit of the ‘business. The management olosély monitors the return ot

capital 2long with'the Jevel of distributions to ordinary share holders. e
le with higher iévcls of

c between higher returns that might be possib

The management sieks to maintain a balanc
d capital position.

borrowings and the advantages and security afforded by a soun

» _Tthdmﬁany is not required to maintaia aﬁy regulatory c_apital:.

iatain investor, creditor and market
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Fair value of finaneial assets and liabilities

“Fair value’ is.the price that would be received to seil an .asset or paid. to transfer a liability in an ofderly
transaction betweeri market participants at the measurement date. Consequently, differences can arise between
carrying values and the fair value estimates. ‘

The carrying amounts of all financial assets and liabilities reflected in the financial statements approximate their -
fair values. The Company measures fair values using the following fair value hierarchy that reflects the
significance of the inputs used in making the measurements: ‘

Level 1: Fair value measurements using quoted prices (unadjusted) in active markets for identical assets or
liabilities. '
Level 2: Fair value measurements using inputs other than quoted prices included within Level 1 that are

observable for the asset or Hability, either directly or indirectly.

Level 3¢ Fair value measurements using inputs for the asset or fiability that are not based on observable market
data (i.e. unobservable inputs). '

REMUNERATION OF CHIEF EXHCUTIVE AND DIRECTORS

The aggregate amounts charged in the financial statornents for remumeration, including certain benefits to
Directors, Chief Executive and Executives of the Company, are as follows:

. . W17 2016
Particulars : ; : —Tx
Chief Exeoutive | Direstor lTutal Chief Bxecutive ‘Dzrecter Total
ManagerialRﬂmuncrafionﬂ{upees) ‘ 15,046,250 2,520,000 17;575,250 " 8,400,000 2,295,000 0,695,600 -
Number of persons - C 1 1 2 - i 1 2
PLANT CAPACITY AND ACTUAL PRODUCTION 2017 2016
.'Installcd capacity_(Metic toi{s) L ) ) . ) 28_,_800 - 28,800 . L
Actual production (Metric tons) - - o co 25,043 Co22356- .
-Aqtualprod_ucfiqn (Metric tong) - : ' .. 86.95% 77.63%
A e wipe 0 206
~ NUMBER OF EMPLOYEES A _ e Number e ——
"_I-‘otalNumber of Employees . s o . 87 A 87
] - 88

N Average Number of Bmployees o o 87

- NON-ADJUSTING EVENT AFTER THE BALANCE SHEET D_A.TE

21 SEP 2001

The Board of Directors in-its meeting held on has proposed a dividend at the rato of Rs, &5,p for

the year ended June 30, 2017 (2016: Rs. 2.5 per share). These appropriations will be placed before shareholders -
for approval in the forthcoming Anmual General Mesting and the effect thereof will be accounted for'in'the .
financial statements for the year ending June 30, 2018, ~ ' . S




E _ ' L : 2017 2016
35 DIS CLQSURE-RELATm G TO PROVIDENT FUND Rupees :
| @ Sizeofthefund . . o sosad79. 3,799,630
(i) Costof investment made’ 2,804,715 1,694,705
(iify Percentage of investments made : : 47% " AS%
(iv) Fair value of investments 2,304,715 1,694,705
dance with the provisions of Section

The contributions and investments out of the fund have been made in accor
j 297 of the Companies Ordinunoe, 1984 and the rules formulated for the purpo

anditsd financial statements of the provident fand.

se. The figures are based on the un-

36 DATE OF AUTHORIZATION FOR IS5UE
7| SEP 201
? ! %EP by the Boaid of Directors of the

These Financial Siatements wete suihorized for issue on

Company.

37 CENERAL -
ssa;jr, for the purpose of GOMpArison.

ed and reclassified, whersver Rect
finéincial staternents.

ents and reclassificationsin thess

- 374 Coirespondhlg_ﬁgqrqs"]:gave_bf_acn rearrang
There have been no significant rqar_rén’gém
] 37.2  Figures in these financial statements have beent rounded off to the nearest rup.ee.

NI
- o Cl-déf_Exch

e e e
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PLANT CONFlGURATlON' '
m:-_. P1ant size mstalled rcapacity - :"; 62 MW
K (nj Type efTechnoiogy g S nventloal ‘Steam Turbine BEO Gas

Number of Umts/sme

ui)

) Expec‘ted hfe of Facxhty from

\! operatlon

- ommertia
' '.Expécted Remammg useful .

)
e hfe ofthéfacmw

Su pply Voltage

PRI
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, - PLANT DD’lAILS R
1 Gunmal mfoumtlon S RN ‘;g"-" . SO e
(l) Name of the 'Lpphcant e Matol Pyt. L;mlted Matmn '

R 'f(ll) RegtsteledlBusmess office. - .- ‘_-'_C 48; MatmnHouse KDA Scheme-l Kmachl
%/ _ ___-(m)Plant Locatlon B n ‘.‘:Nasalpm Road Matnn B l"_--f.-f.;

EIFIER T e

(W)Type of. Genmatlon Facmty . Thelmal POWBI P!ant
2 Pl‘mt conﬁoum’cmn R ' '
(1) Phnt SIZE lnstalled Capaclty (Ch 0ss lSO) 6200 KWH or 6 2 MWH

_:-_’ (n) Type of Teehnology S ' Conventlonal Steam Tmbme Powe g :
(m)Numben of umts/Slze t\dW . 03. BN '
_;Umt# % '. o 12 MW Jument Schnelder N/A
T bUmt#Z 2 MW Lery. soomel-ﬁance B2613. :
= '..-.-b.?.'g..uhitﬁii; .-’ '3 MW Toyd Denkl- .hpan SGD2 AGZI 5752

- a Umt# 1 Jument Schnelde) N*A
- b Umtﬂz Lery S00mer- -frénce B2613
K e Umt#?: I Toyo Denkl- Japan SGDZ AGZI 3752 .
R ' (v} De-ntecl C'lpaclty at Maan Site Condltmns 5. 6 MW (Based on. borler cap'lolty}.
N :(vf)Auuh'uy Consumptlon T . 15 MW '

: _'(\n.l) . - -.‘_:Comm1ssaonmg/C0mmelomj Opelatlon chte _
o Ui ] 2006
Lt 'l'j_.__'.i'Umt#Z 2003

'_'_'z_é,'.-'Umr#3 20;5 e e

: (vm] g E}\pected L.rl‘"e of the Faclh’cy ﬂom Cbﬁ%iﬁiﬁ"lf(:’[aii Opelat10n/C0mm1331011131g L

R L e Unidil 15 N S T

Ll R ji.b-.—.Umt#Z 15

-

A Umt# 1_":. s '
b Umtﬁl_'-‘_ 12 . \
e Umt#a_‘ LAY

v ‘::,"ﬂ.(X) Supp!y\loltage I

L Tunigl - 400V Co
b Unstﬁ’?::i. a0y

' -_';' e Unith3 5500V
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) (1) Pumaly Fue]
' ‘._r) Alrei nate l" ue[
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(w) Fuel SLlppllE‘:l .
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‘j-(vm)~

()" No oi‘"stmawe Tanks C
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(xu) '
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,, ' 4od'v
(n) Frequency . '
e 080
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B (w)AJtematwe Fugl -
(vn}

ﬁom cold start

" -,(m)Powe[ Factcn

6 Plant Coni" Grumtmu
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K _:(u) De—1 ated Capac,lty at Mean Slte Condmons
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" Primary Friel- .,
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e

- Altérnative Fuel, . 7 i

3 I I(W/Sec

Natural gas
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"._..‘:(v) R'lmpmo Rate I o : 3 1 I(W/Sec
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ANNEX. /-( (xi;D “

July 6, 2018

--Resident Director

Subject: Interconnection Study

Matiari Hospital is Idcated 6 KM away from Matol Private Ltd on Nasarpur Road Matiari. The
Electric need of Matiari Hospital is 1500 kw where as Matol Private Ltd has a surplus Electric
power generatmg capacity of 1500 kW. The generation voltages are 5,5 kWw. '

This Hospital is a CSR project of Matiari Group of Industries. It is thus desired to provide the

excess generation of Matol Private Ltd to comply with the needs of Matiari Hospital. .

“For power transmission between the two organization namely Matol to Matiari Hospital. The

voltage would be'step up to 11 KV and transported through stand alone over head concju'cto.r,

along 'Nasa'rpur Road. There will be very little transmission loss because of 11 KV transmission

voltages & a short distance of 6 KM, At the hos'pital this voltage will be stepped down to 400 V'

.and fed to a panel through protective switch gear There will be a parallel supply of HESCO and

standby Diesel Generator. List of protection dev1ce and connection circuit is attached.

Muhémmed Yousuf Khan
General Manager







' MATOL DISTILLERY P\

. .Matiari, District Matia
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MATOL DISTILLERY PVT LTD
(O _‘-_'-Maharl House Plot No. C—48 K.D.A Scheme No. 1 Karachl

ENVIRONMENTAL TOTAL SOLUTIONS

Ofﬁce Ne.1, G. Floor, Agsa’ Tower, Main Rashtd Mmhas Rd
Contact +92 333- 227?350 Emall lqbalh41@yahoo com




(1)
(i)

Total -

The Enwronmental Management Plan (EMP) for the Matol (Pvt) Ln‘nlted (

S I The pr0]ect s main environmental issues are related to the Dlstﬂlery

() Other wastewaters 11ke fermenter washlngs, fermenter coohng,

. lnorgamc matter (1n form of n1trogen, phosphorus, and potassxum etc ), dark brown

color, h1gh temperature and low pH

' ". measure the success of proposed m1t1gat1on, cont1nue basehne momtormg and

Env!ronmental

"EXE C'UTIVE SUMMARY |

productlon umt) 1dent1 es the pr1nc1ples approach procedures and methods that wﬂl i

“be used to control and minimize the enwronmental “arid soc1al 1mpacts of a]I

operatlonal activifies associated with the pro;ect The Matol (Pvt) anted is at 07 lcm | ": o
| east of Mat1ar1 ori Nasarpur road. The d1st111ery plant is- capabie of' producmg 100,000 | -

hters of. Fuel ethanol (8o Tons) per day Bio-fuels have become parncularly appeahng,- B

to developmg countrles because of their potent1a1 to stlmuIate economlc development' '

1n ,rural areas and allewate poverty through the creatlon of employment opportumtles -

and 1ncreased income in the agrlcultural sector. ey

Spent wash from distillation- column, _ R . : : oL

: spent Iees from analyzer column and

. i

Y Washmgs, sp1llage and coohng

PRI

)

A number of' management plans will be 1mplemented throughout the

B1od1ver51ty and Protected Areas Management Plan = measures to ensure
protectlon of local and regional biodiversity and mlnlmlze pro]ect 1mpacts om

three ad]acent protected areas;.

e

Enwronmental Monltormg Plan - ‘measures to’ ensure pro;ect comphanc:e,

. Teview enwronmental and soc1a1 performance,

< . .‘.4' AN
El r :
- W,,,.» Sol,uﬁons .




i'vComrnumty Relatlons and Safety Plan measures to 1nform local commumues_"__,", i

. about the progress of the pro;ect and ensure commumty safety,

o Regmnal Health Management Plan - Matol shall prepare a reglonal health plan T

"-to m1t1gate pro]ect 1mpacts on the health of local populatlons 1f any,

v-g;: :_:Adchtmnal Studies - add1t1onal studles are planned to prov1de more basehne a

mformatIon for the pro;ect and L - R _v-. C -

. 'Trammg and Capac1ty Bullchng tralnmg ancl capacﬁ:y shall be provaded i all L
o _-aspects of the EMP.

S

of'_,'Momtorlnpr shall also be done. durmg operatlons 10 - venfy the success of B

_ mmgatlon measures and to conduct add1t1onal basehne samphng

e .'The EMP outlmes reportmg ‘and commumcatlon procedure' to ensure that‘

-’TSHPMB and the trammg of sta and all others 1nvolved A the EMP These- o
e orts will also be assisted by the 1mplementat1on of techmcal ass1stance by_;_ s

) outs;tde consultants . : .

e The EMP shall be cons1dered a controlled document and should he updated' :

i annually, followmg a reportable 1nc1dent or plan update. e 3

1 -

“ e A numher of addltlonal studles, complementary to the EMP are proposed
S "'mcludmg further momtormg, samphng and 1nvest1gat10ns of watel quahty

: assoe1ated with the unplementatlon of an. intact surface rnanagement approach

r‘“'% W R
S h} Environmentaf
. ] Total- -
l%;;’ t,,,.»» /.. Solutions




. Acronym

‘Description

AP -
AQC
© BOD

T

O

CETP
e,
CMS
NG
o
co.
DDG .

.bpes

COs .
DO !

EBM
EHS

EMP

_Acidi eatlon Potentlal

Analytlcal Quahtjf Control B

Blologlcal Oxygen Demand o

" Calcium hydrox1de §
Cornmon E uent Treatn;eot Plai
Methane B

- Control management system - S

' -C‘ompreséed natorall_' gas -
~Chemical ongen.Demaitd
" Carbon monoxide

| D.i—amnr'xonium phos;iaha:te‘-::‘;:. |

Dry distiller’s s grams .' : ‘ h |

Dry istillers grams soluble productlon R

Carbonate
Dissolve Oxygen |
Env:xronmental Audlt
Enwronmental basellne momtorlng

Envn'onmental health and safety 3 L

Envxronmental inltlal assessmen

Ermronmental management pIan '
Eutrophlcatlon ‘1mpact
E -yent treatment plant .
European Umon ' -
Fed batch process e

Gross domestlc product L

' Government of ,Pal_qst_a-n,

Genefaliied-sys'tem'of performance




Temd e

Environmentul

Total

Soluﬁons

Paklstan env1ronmental protectlon act 1997 . -'

Global warming p_‘o‘tential" L

Green house gases
Hydrochlomc acid -
Bi- Carbonate
Phosphorlc amd )
' Health safety plan L
Human tox1c1ty potenual
Internatlonal energy agency
Inltlal enwronmental exan‘nnatlon
Independent monitoring consultant - S
Inter Governmental panel on cltrnate change.'__._ |

Ethylene glycol

Most favored nat1on 5
Methyl— cyclopentadmnyl manganese
Sochum carbonate
Sodlum hydr0x1de
National conservatlon strategy
Nat1onal enwronmental action plan ‘
Natlonal enwronmental quahty standards
. Nitrous oxide
Ox1des of N1trogen
Occupatlonal safety & health adm1n1strat10n
Photo chemical oxidation potentlal | _
-~ Pollution control boards- _

Pakistan environmental _protec‘tion agericy L

Power of Hydrogen ion concentratlon S o '

+ Personal protectwe equzpment ;--;:"

Partlculate matter 2

Partlculate matter smaller than 10 m1cron'




E., o PSMA - - . | : Pennsylvama seepage management adm1n1strat1on
- PSO" S I Paklstanstateoﬂ T

. SEPA D Smdh enwronmental protectmn agency

- "REN s o ‘ Rect1 ed ethanol neutral
' “S_lOz'.ﬁ | . e Sulfur d1 omde
E . 804 | h B - '. A Sulfate

,.TCID' : R o '-: Thermal conductnnty detector ] -
- TSDF = - Lo ) Treatment stablhzatlon Dlsposal Facﬂlty
. TDS L .. : S Tota_l clissolved solid' | o
' TSS . L . , . Total d1ssolvecl sohd -
' UNDP L S . United Nations Development Funcl > _
. UNESCAP ‘ Unlted Nat1ons Economm & Soc1al Commlssmn forAs1a the Pac1 C..
.' ‘ \ . UNFCC ©7 . United'Nations frame work on, cl1mate change e E
VHG o T Veryhlgh grawty
;'V'O-C'S; B ,,.- . o ) Volatﬂe organlc compounds

WAPDA - R Water & | power development authonty ' o
WHO " . World health organlzatlon L :

- =

Toml
Soiutmns




Unit Description

. Unit Symbol - -
el 6(f S ._ | __clegrees Celsius
_%.‘. R perc‘ent‘. |
'1..,10 m3 S - 'million cubie meters -
+ 108w /year D million cubic meters: per year
dec1be1 SRS
grams

dBA -
grams per cublc meters ._

'hectares

| g/m3
‘ ha 't
| km R o S ,lqlometer '
lcm/l(m2 o den51ty (for stream network)
km* square kﬂometers ST
: kg/ s kllograms per second - :'3'..:
liters per second per kﬂometer squared )

meter
milli- equ_lvalents per 100 grams .

P

_1/ (s. krnz)

m
: -ﬁleq/ioog S

m1111meters

. o mllhgrams per mﬂhhters M
' mﬂhgrams per cublc rneters S

- mg/mL
! _ -mg/m-"mﬂhgrams
' ---.im/!s:- R R mete_rs per second
. .. cubicmeters |

ctibic meters per day

Comyday .
. m3/ha . - ' © cubic ineters per héctare
wfs eubic meters per s‘eco.nd |
o _m3,'/y.__'ea1j cibic meters per year '
L MPN/mL |
MW .- - . 'megawatt
| pH 'potennal of hydrogen _:_'
'1-:'011}’n.f.1-3 tons pei cubl_; meter

l("o\ﬁ‘ 'I‘;l!.? .t . ’ ’
Erlwmnmeﬂtu!
Total o

Q% Solut'rans




Jdeen -

W.\Bkﬁ?’l'

L @Jﬁ

Unit Des cription o

s

. Uniit Symbol. *
L%

“_10 In3 '

‘10 m3/year

dBA -

: -me(i/ioo'g.

-omm

mg/mL

‘. mg/ m3m1111grams

'".,..'_'mg
R m3/day
-m3/ha
mifs
e
MPN/faL.
B

't'on/m3_ -

Enwfonmen tai
" Jotdgl
Solut":ons

_ degrees Celsius

percent’

million cubic meters -

million cubic meters: per year

de c1be1

grams

grams per cub1c meters
‘hectares
' ,kﬂometel

c dens1ty (for stream network)

square kﬂometers

kﬂograms per second

liters per second per kﬂometer squared'.-__ o

meter

: mllhheqmvalents per 100 grams

mﬂhmeters .

Imlhgrams per mllhhters
' mﬂhgrams per cublc meters SR

: meters per second

cuibic meters

cubic meters per day’
cubic ineters per héctare -~
cubic meters per second.:

ﬂllblC meters per year '

' megawatt
' potentlal of hydrogen

_ tons per cuch meter

i
i
3
i
i
|
|
i
i
1




Unit Description -~

. Unit Symbol -

Pt

10 In3

10 m3/year

dBA -

. '.g
-g/m3,
ha‘ "

km

T ke

: l_cg/s -

PR

1f(skma).

m

-':med/ ioog

mg/ mL

" ng/ m31n11hgrams

'-'-m/s‘ .

.‘.mj

- m?/ day

. m3/ ha

mifs

'_ m’fyear

 MPN/mL.

MW . -
| pH™

£

R

-

%ﬁja Solu trans

'i':'on/ m?

T Total

_ degreee Celsiu_s

'hectares
: _kllometer ' : Co

- densxty (for stream network '

- m1111grams per mllhhters
' mﬂhgrams per cub1c meters '

: meters per second

_CU.blC meters per year

' megawatt

' potenual of hydrogen

Enwtonmenta! J—— :

percent’

million cubie meters - - '_ - '_:‘...} L
million cubic meters:pér year o )
dec1be1 : : o .

grams

¢

gramis per Cublc meters

square lﬂlometers
lcllograms per seeond R
liters per second per kllorneter squared v o . o

meter

- milli- eqmvalents per 100 grams

mllhmeters o B f- e - : o e . ‘

cubic meters
cubic meters per day
cubic eters per héctare -~ -

cubic meters pet second.:"

most probable number of' cohferm_‘per 100 m

tons per cubic meter




D-e ' nition .

- Adéptitre_ management

- A'Baselin:‘e

Brodrversrty
: 'Blophysmal
quts@ivsﬂon’

- ‘Conservation’, -

Cost-bene.; t,_’qnalysis S

: ',_Consnltat_ionl_': ‘

'- "Cnmn_l'ati:\j_re' e.ects ..

.

All Tividg pla-nts and animals in'_a'_. given area

The 1n1p1ementat10n of new or mod1 ed m1t1gat10n e

rmeasures  in- ‘response ‘to . an, unantrcrpated'

_environtnental e- ect.

A’ description of "the - biophysical and ‘socio- -
~ economic state of the environment at a grven time, -
prior to development ofa partlcular pro;ect

"The evaluation - of alternatlves pto;ect i
: development in EIA (timing, location, technologles o

.-etc) 1nc1ud1ng the no‘go, or no development optron

N

The neriety of life on earth

Pertaining to the natural enﬁronment_. '
Pollution

The preservatron of natural resources for use by
future generations - '

]

A method used to determlne the monetary

: consequence of prO]ect unpacts R

A process of commumcatmn wrth those potentrally

a ected by a project, policy, plan or program

" Changes to the environment that are"caused by an .
- action in comblnatlon with other. past present and
futtire actlons.

An animal or plant in danger of extinction. -




- management plan G

- Fauna
.Flora

;'  Global warmlng L

.. Groundwater .

b

3

-'The comblnatlon of elements whose comiplex’
-1nterre1at10nsh1ps make - up . 'the settings,

-surroundmgs and conditions of life of the 1nd1v1dua1
and soc1ety as they are or are felt

A .br.anch of -seience deahng mth

interrelationships . of . organisms . -and:_ thelr

_ envirdnme_nt '

An 1nterconnected and SYIanOtIC grouplng of
m1croorgan1sms, fung1 plants and ammals., ol

An environmental management tool consisting of a
_periodic and objective evaluation of an organization -

and . installations to assess compliance ~ with

--'regulatory and other requn‘ements, as de ned by
_'audlt criteria.

A cr1t1cal eva_luatxon of the likely e- ects of a pro]ect

: on Assessment the environment, 1nc1ud1ng the _
prescrlptlon of mltlgatmn and management actlons

- F

A comprehenSNe plan for the 1mplementat10n of =

mitigation -+ measures prescribed  in “the
environmental impact assessment. L

The total animal pop.ulationin a given aii'eei .
The total vegetation ass.emblage ina givenarea, .-

The increase in average temperature of the surface

'of the earth
: Water fonnd'beneath the Barth's 'surface’ »

-The home of a plant or anirna’l'

k%( @' Solut:ons. :




Intact Rivers .

' "..IrreVers-i]ale _.
" Issue |
‘land 11 - -
.Life cjfcl_e'assessment
e Magnitude .. |

" '" Mitigation

. -Monitoring
-
" 'Natural habitats
_‘ ﬁ_\dl'a, : S
St ‘g Environmentaf

' Ta raf

A result whereby once occurred canno

A questlon or concern regardmg an ermronmental )

- The siz_e' or degree of a predicte_d 1mpact o

- Land and water areas where most of‘ the Jhative "
- plant and animal species are still present and e1tl1er

The consequence ofa actlon or act1v1ty on the o
hunian. or natural enwronment Impacts may be
positive, negative or neutral '

A management approach to ensure that ent1re r1ver

sequerices, {rom headwaters to: sea, dre. kept free
from barriers, .allowing, for the' protectlon ¢ f a full
sequence of hab1tats and mlgratory-routes = g

o
.

or reverted to its pr1o1' state

Impact consequence ore. ect

A dlsposal area for waste that is eventualiy covered
with soil ' "

An assessment of a pro;ect and 1ts e ety from

1ncept1on through startup, operatlon and closure
phases o

I

Prescribed aCtIOI'lS taken t0o prevent av01d reduce

-Or -minimize . the nnpacts, or potentlal adverse
e écts; ofapro;ect - _‘:,‘-'_'_‘ LR

other approval and regulatory condltlo

are. Iegaﬂy protected, 4. c1a11y proposed for
protection,. or unprotected but of known hrgh
conservatlon value | ' % :




Intact Rivers .

£

Trreversible .- ¢

" Issue

" Life cycle assessment

o Magnitude .- |

- Mitigation

' ".Monitoring

e
P

" "Natural habitats

- 3
(- -

Environmental

W
TotalM’#. cL

%, 2

oF reverted to its PI‘IOI‘ state*

A questlon or concern regardlng an envnfonrnental

. a project and its cornphance w1th th EIA/EMP, ot

- Land and water areas where most of the natlve :
- plant and animal species are stﬂl present and e1ther

The consequence ofa act1on or actmty on the A

hurian. or natural’ enwronment Impacts rnay be
positive, negative or neutral

A management approach tQ ensure that entlre river . ' o
sequences, from headwaters to: sea are. kept free-':_j"-“ o
from barriers, allowmg for the protectlon of a ﬁJll.; Lo

1rnpact consequence ore. ect
A chsposal atea for waste that is eventually covered -
withsoil - '

" An assessrnent of a pro;ect and 1ts e ects from,. P
'1nceptlon through startup, operat1on and closure-

phases

" The size or-degree ofa predictea'i@?-égg L

Prescribed actlons taken to prevent av01d reduce.-, Yl

-or -minimize .the nnpacts, or potentlal adverse' =
e ects,of a pro]ect BT ‘

A combmatmn of observatmn and measurement o

assess the environmental and socral performance of’-'

other approval and regulatory,condltl

are lecrally protected, &. c1ally Pl‘Opose d - for

protection,. or unprotected but . of known hrgh"""

conservation value




R

“ * ‘Reservoit -

Physical culftiral resources

b

’ P_roponent"

.'_ Protected Area’

“Résidual impact -

. --.R'isk

.-Run'o-.‘“’-' s
: ‘Safeguafd Poli’c.yr
Scopin‘g'. o

1

.

Lo '_Screening- Process .

.Particulate matter léss thah":_l.é‘i;i-iamps;:i 3 di

The 111<ehhood of occurrence of an adverse pro;ect
-e ect AN ol :

.. Precipitation falhng on the ground that Is. not
' other,v\{ater_bodxes '

A set of ten pohc1es of the World Bank w1th the

- Atool to assess, evaIuate and pnorltlze relevant

Important sources of ualuaBle hlstomeal and
scienti ¢ information; assets’ for'; economlc and
social developrient, and mtegraI parts ofa 'people 5.
cultural 1dent1ty and practlc:es ;

"The proposer; ox.appliéant;'_o'f;a I;fé.j-,e‘ct__-l I

_ A clearly de ned geographlcal space recogmzed

dedicated ‘and . managed, through’ legal or- other
e ective means, to  achievé the - long term

-conservation of nature Wlth assoc1ated ecosystem R
" services and cultural values . h ' A

An artl cial water body created and used for water
_~storage for irrigation, ood’ control ow regulanon

or power generatlon purposes

N

'Those 1mpacts that remain a&er the apphcatlon of

mitigation measures

-

absorbed and eventually reaches I'lVEI‘S ). lakes or‘

objective to prevent and mltlgate undue haim to.
people and their enVlronrnent in the deVelopment
process Y :

. 1ssues or c:oncerns arlsmg from a pro]ect

IR

To- assess which pro;ects requlre an enwronmental
- Impact assessment and to what extent :




.+ Signi cafice . - - " The relative 1mportance of an 1ssue or 1mpact to- SRR
SRR : ' socrety 3 ERC -
Social' ir'npact asses,sment . A component of' EIA that assesses.the 1mpacts of a.
; EER SRR pro]ect pohcy, plan or 'j-program_on "péople:. and:
soc1ety '
- Stakeholder. - - . Someone Who has an mterest in- the outcome of a‘

pI’O}ECt ora decrslon a ectmg them

* Strategic En\qronmental A systematlc process for evaluatmg the _
ASSESSIHEH’C ..~ .:.... . environmental consequences of proposed pollcy,w o
C . plan or program initiatives in order toensure they". .

7 et oy

. _are fully-included and appropnately addressed at -
R ', the arliest appropriaté stage' of dec1smn-mak1ng on - .F
e - par with economle and soc1a1 con51derat1ons '
Ttger Actlon Plain - . A plan of WorId Wlldhfe Fund to 1mpr0ve the

protectlon and management of key tlger

. poptlations and their habitats in top’ pI’lOI‘ltY N

.conservation landscapes,: through measures than' : -

.can be sustained and supported over the Iong term .
e by governments, local commumtres and ;
LA stakeholders B T

- Water quality ? A measurement of the purlty of water or.drmlong’
S ':Z}r' Water L Yo
‘Watershed - :_ o . The entire reglon or area where water ows mto a'L
R lake, river, stream Or other water body S el
. Wetland . Anarea of land saturated w1th water that has hrgh.-f':' :

Brodwersty 1mportance -

. Enwromﬁehtd! ;
Fqotal et
ﬁs_otutr_oos %
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Executwe Summary
Acronyms

Units .
-Glossary_ofterms '
S : Chap_ter—nlﬁfro‘duc'tion ; B

. FEnvironmental Policy SR

e
«

Enwronmental Management Pian S ) BRI
Methodology - e ST
Components of the OEMP ' S

Ui

Chapter—z Statutory reqmrements and standards _ _
Introducuon . B SRR " 9 '
Laws arid Regulations e g
Pakistan Environmental Protection Act 1997 S 16

2000 |, ‘
Instltutlonal Framework

Target standards for the sugar rruIl
LegaI Framework

. Chapter-3;. Descr1pt1on of the Envu'onment

" Introduction- ° P 25 R
 District Matiari '. R BT IS
Demography - - . - . Lo a6
Physical Resources-- .. . . ol L gl
" Biclogical Resources’ - . . . - ...
.'Ec‘o‘nornic Development . : L IR
Social and Cultural Resources o o . R

. . . Chapter-4: Process and Ut]l1t1es el
Type ofPrO]ect : . ST .j . _' 39, .. S
D1st1llery L : T3 I e
Manufacturlng process for d1st111ery unit R I ,39"-." S
Raw Matenal uses and products Lo e C 420 N




- 45 " Ethanol Pro'duetien

46 = Details ofptocesses ' ‘ - '

‘ 47 : '.Propertles of Ethyl Alcohol -

. n\"w ’
. “*a

58 . Solidwaste -

M;o!u.no ns :

o K ' Chapter—s Ethanol Benehmarkmg and Best P;ractmes
51 '_'Preface

5.7 Emlssmns from the ethanol plants _

B9 s Wac‘te prevent1on technologles , .
510 . ‘Waste preutreatment—sludge reduc:tlon processes
5.aL Best practlces related to engmeermg and warmngs :

. Chapter 6 Envn'onmental Management Plan
6.1 - _General

62 1_ Managlng emissions from ethanol plants
6.3 . Water . :
6.4 - Ob]ectlves of the Enwronmental Management Plan ‘
65 . - lmipacts at project conceptual stage . ‘
66 ~_Prehm1nary Envxtomnental risk assessment '
6.7+ - Conclusion: o S s
'6.8. .- .Origin and Nature of impact ' '
6.9 -~ ‘Treatment of process e uents’
‘6.10 " " ‘Impact on public road infrastructuré

611+ - Greenhouse gas emissions

Chapter-7; Conclusion_ LT

o1 Introductlon S
72  Present Status of Treatment and Dlsposal
73 _Observatmn ' '
CTa Findings _ .
7.5 " Present Status melementatlon update
Tei6 | Whstéwater treatment ' '
Enwrpnmenta!- |

Total

52" 'Enmronmental Indicators _ S R A
83 . Envn'onmental Impacts " : _.,58'
5.4.  Criteria / Methodology to determlne the signi’ cance of . B9
. .- theidenti ed impacts . : L
‘5,5',2- -. Environmental Impacts assoc1ated with ethanol i 6o
. production : : oo SR
5.6 . Wastewater preventlon and treatment technologles

. 100




-7:7 - Conclusion : _
7.8 " Opportunities for performance improvement
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regard to comphance to the enwronmental laws. of- the company and to prepare and g

A and eff'ectwe ut1hzat1on of bye-product of sugar.

" "The Company has Imported lateat technology Blo-gas plant d1gesters and. ollersffrom'

:Europe and Germany for efﬁc1ent ploductlon of Ethanol and oPtlrnUm o ilizat

' ‘Locatlon and Boundames

Enwronmental Management Plan as well as momtorlng of then' actm iesto’ assess gap

_rehab1l1tate envlronmental management plan which should be 1mplemented to coyer those

. gaps

. .'Company Profile’ | _ ‘ '
Matol Put. L1n11ted isa Palqstan-based company havmg 1ts reg1sterecl at Matlan House, Plot P
.No; C—48 KD A Scheme No. 1, Karachl It was 1nc0rporated as a prwate lnnited company onu.:
November 24, 2003, the pr1nc1pal busmess of ‘the Company i§ to manufacture and sell m .
‘ B tridudtrial Ethanol (Ethyl Alcohol) The dlstlllery plant is capable of producmg 1oo 000 llters of -
. '_Fuel ethanol (80 Tons) per day. - '

The 1dea behmd the mceptwn of Matol (Pvt) Limited was to’ fulﬁll the 1nternatlonal market‘f o L

. needs and to synergxze the Economies of Operatlonal Efﬁc1enc1es w1th Mat1ar1 Sugar Mills .

Limited Since 2001, Matol has been prowdrng forelgn exchange earnmgs, more employment‘_ e

Fan

n""<

products and to conmbute towards the Green Enwronrnent of the Countryn

L "The pro;ect is located i in  Village Dato Bhatt1 DlStI'lCt Manarl, Smdh at a cl1stance of 5. km The T i
: mdustry 1s located in the vicinity of potennal sugarcane- growmg area; whlch reduces the

- -transportanon cost of Sugarcane/ Bagasse / Molasses thereby reducmg the pollutlon load

12 ENVIRONMENTAL POLICY

o The Ermronmental Pol1cy of Matol Pvt, Lxmtted is as follows: -

-

Appomtment ofa respon51ble person of the company for envlronmental conformance

Enwronmentaf
- Total B
Solunons -
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I o |

related supportmg documents

_ matenal goods in moderatlon, waste. and d1scharge properl'
e Reducmg the creation of waste by the adoptlon of anroved operatmg prachces and by-‘

. the recychng of matenal whenever practical. . _ B
e Enguring all waste and effluent is disposed of ina safe and responsﬂ)le manner through,_r.i-:i: a e

."wastewater treatment where apphcable.

. ._Complymg Wlth enwronmental leglslatmn. }

. Mamtalmng full records of accountablhty for the use" of Chen'ucais Energy, Water o

. ,:COrlsulTlPthH, wastewater treatment dlSposaI of sludge etc..~ ': :f""' o ST -
T 'Maintainmg full records of Staff training in conservation, on Water and Energy, Proper -
rand m1n1ma1 use of chemleal and thelr correct disposal, F1re / Rlsk hazards ete.” ' e o

. Strwe for conmnual 1mprovement in all above mentloned areas

ThlS EMP shall be used as an umbrella plan in con]unctlon w1th the achon plans such £ the s

Industrlal L1qu1d W'aste Managemient Plan. to be developed in order to spec1ﬁca11y address _ 7

i 1dent1ﬁed risks and unpact in comphance w1th t_he SEPA Performance Standard The EMP 1s".- _ Aj L

Enwronmental 1mpacts

© creation of new set of enwronrnental condltrons adverse or beneﬁcral caused or 1nduced hy'ﬂ"_.';.' C
the 1mpact of pro]ect The additional 1mpacts of various actmtres of the proposed pro]ect on".- R
the enwronment such as aif, water, soil,- land use ecology, soc1o econormc were 1dent1ﬁed

The study also Jncludes the meéasures to be incorporated in. the pr03ect to m1t1gate these

: 1rnpacts. The resultant 1mpacts were assessed for their sxgmﬁcance based on the background

enwronmental quahty in- the area and the’ magmtude of the 1mpact All components of the :
enwronment were con31dered and . wherever possible lmpacts were evaluated

quantltatwe/quahtatwe termos. btandard techniques and methodologms have been adopted to

. e

predtct 1mpaets on various environinental components._' S S S TT

Est1mated 1mpacts have been superlmposed over the basehne (pre-prolect) status “of .

enwronmental quahty to derive post pro;ect scenario. of the envu’onmental condlnons. The

resultant (post—pro;ect) quahty of enwronmental parameters is. rev1ewed mth,respect to the T




S 1mplementatlon of the pro;ect

Durmgoperatmn?hase ' N R :

. These 1mpacts are contmuous warrantmg permanent measures for rnltlgatron and momtonng '

e Wlll have an rmpact On sore or other enwronmental parameters. o

‘- Scope of EME.

) r"‘“l‘t!ai,..{ o .-. =

PN
F

"13

EN'VIRONMFNTAL MANAGEMENT PLAN

‘whlch are d1rect1y attrlbuted to the pro]ect ‘and. secondary nnpacts are those 'whmh -afe;

e 1nd1rectly mduced due to primary impacts and include those assocrated w1th 1nvestment & v

“socio- economlc status, The project impact may be broadly d1v1ded into. two Phases. Durmg R

: constructlon Phase: These may be regarded as temporary or short term and ceases w1th '

PP

: -:-..AConstructlon and operation phase of the project’ comprlses of varlous actmtres, each of whrch o

* Various impacts- during construction and operational phase on ‘various “environmental

- parameters have been studied to estimate the impact on environment as discussed below. .. -

. -"-:Collectron of data on the baseline enwronmental quahty a otmd the pro: 'osed mdustry‘

,' 1mpacts due to the proposed pro;ect

. Preparmon of an EMP to rninimize the advelse 1mpacts

“° . Preparation of post—pro]ect momtormg plan to” ensure that the EMP achleves 1ts_:""

desired ob]ectrve

' .Actnrltles Covered _ _
nc 1dent1ﬁcat1on of enwronmental aspects, due consxderation ‘was glven to cover all'- -

B enwronrnental related dlmenswns, resources use mcludmg all forms of em1ssron and releases .

e whrch are controlled and uncontrolled (e.g. fugitive emission), to all enwronmental mecha andi :
L waste of all typés. The s1gn1ﬁcant environmental aspects assoc1ates w1th ‘the’ actmtxes at'-'-"'

NS operanns umt wrthm the orgamzatmn followmg aspects were consrdered Where relevant

(ﬁ‘; Envfmnm:enta!_
" Total #
So]utmm}‘ .



ey

e .l .'and were deta1led in Table 1.

' . :'_potentlal receptors.

;;Sd[ﬂﬁo'ns_‘.-:_' R

e Emission fo Airi
.- _-Eeleaseto l_rva_ter;
o - Waste management‘
., Contamlnatlon to land o
. 'Use of raw matenals and natulal resources;

K ~Rehab1htat10n actm‘nes rnomtonng

14, METHODOLOGY | o
: The enwronrnental 1rnpact assessment was started with the scoplng process The purpose of»'
".scopmg was to identlfy the Important 1ssues such as- the appropnate tlme and space' S
e -'boundanes and’ the 51gn1ﬁcant effects and factors. All the relevant necessary 1nforn1at1on for"'- .
dec151on makmg was collected. A genetic ClESCI‘lptIOIl of the proposed pro;ect of sugar mill as a-
: :.'-power generamon business and its related activities was collected from the proponent A
: :Ieg1s1aat1ve review of the applicable laws, regulations, guldehnes and standards frorn vartous'
':-._.-orgamzatlons and l1terature was done Baseline of the’ area’s enwronmental anid soc1o-
econonnc settmgs was collected through llterature rev1ew and. ﬁeld surveys Basehne of the _
area Wwas measured through a change in the env:ronment result1ng from a des:gnateci achon‘r-'- .
“or act1v1ty To establish an envrronmentally sound” preferred optlon for achrevmg the |

ob)ectwes of the proposed project, technology alternatwes were studted in collaboramon w1th o -

the area and socio- econonnc enwronment of' the arca were stuched durmg nnpact assessment.

| l: The pro;ect area is rural and cultwatlon is the ‘main’ occupatxonal act1v1ty., The potentxal_.':-h:' :
. emstmg sources of air pollutlon in the pI‘OjeCt area are road trafﬁc, br1c1< kllns, farm ma‘chmes L

' _and agrlcultural activities. There is no contrnuou ma]or source of noxse in the pro;ect area; .’
Interm1ttent sources 1nc1ude farm tractors, farrii equlprnent and road and Tail traf'ﬁc I -
e -'._.Cons1der1ng the" mtermzttent nature of thése noise sources, it can be concluded that the noise . o

-pollut1on in the area is low. The potenhal 1n1pacts aré. classrﬁecl accorchng to the type of' L

Env!ronmen terl

Total MWMM e
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based approach has been used in Whlch the s1gn1ﬁcance of' an 1mpact 1s determmed on__ he:
ba515 of the IeveI of consequence and hkehhood of the impact é. g, afy Il‘npact of mechum .
seventy is as51gned a low significance if the likelihood of occurrence of the 1mpact is low and
h1gh 31gn1ﬁcance 1f the 11ke11hood of oecurrence is high or almost certam Impacts assoc:1ated
w1th operatzon act1v1t1es are air ermssmn water resources, GHG emlsstons hazardous

matenals ‘ozone depletlon plant n01se, waste watcr and solid waste management

15 COMPONENTS OF THE OEMP

Envu;onmental issues 1dent1ﬁed in this OEMP are speclﬁc to ‘the operauonal phase of

the development The OEMP has heen prepared in an- 1ssues— based format that

' nommates for. each emqronmental 1ssue or 1mpact1ng actmty, the tasks that are

- "- requn'ed to be addre ssed during the operatlonal phases of the development covermg — -

Constructlon Impact Management Plan measuyes to mlmmlze negatwe 1mpacts

LI .
2 .

BlOleEI‘SltY and Protected Areas Management Plan "r'rie'asUres'-"to 'ensuré

protected areas,

Enwronmental Momtormg Plan - measures to ensure pro;ect comphance measure

the success of proposed mltlgatmn, continue - basehne momtormg and rev:{ew

- enWronmental_a_nd soc_lalperformance;

,\ol &;I.S}

“-u o int

Physxcal Cultural Resources Management Plan - measures to prevent any
madvertent Ioss of phys1cal and cultural resources durmg pro]ect construction and

operahon, o o - e

Trammg and Capacn-y Bulldmg - trammg and capac1ty shall be prowded m all
aspects ofthe EMP . ' o T ;-...__.v_‘

) .ﬁmﬁuﬁwﬁw b

Enwronmenml
Toml
5 olunons



: The EMP shall be cons1dered a controlled docurnent and should be updated annually

o

followrng a reportable 1nc1dent or plan update

N .._'EMP Study Report _ , . : .
- Thisis ﬁnally prepared and subnntted as per guldehnes glven by SEPA as i

R W . .

' .Chapter « Introduetron

e '.Chapter one provrdes purpose of the report background mformatlon of the prOposed

=

pro;ect brlef desc1 iption of nature, size and location of pro;ect envrronmental settlng

' of the pro;ect estnnated pro;ect cost; and s scope of the study

'

Chapter 2 Statutory Requlrements & Standards | .
} Chapter two descrrbes the lcey envrronmental legislation: and the standard relevant to

the pI‘O}ECt and the methodology adopted in preparatron of the report has also been

' descrrbed in thls chapter

a

Chapter 3: Descnptlon of Environment

Chapter three presents the Inethodology and ﬁndmgs of' ﬁeld studres'undertake

secondary pubhshed literature -

4

‘ 'Chapter 44 Process & Utrhtres

B &6 BE T O
[3%)
.n
'—l-
[473
v
S
A
’.:r'
o+
ju
[3+]
s

.S

.l—
[
B - .
=]
. B
@L
o
o}
£}
%
=
m
M
Q
a
=
(@]
]
m
s
E‘
g
::.-‘
a
f.U
'En_'
O
m
r:.'
g
"9_
(D,

- Chapter four descr1bes ‘the pro;ect and its. assoc1ated actmtles and 1t also deals the

. process technology, in addrtlon to techmcal and de51gn 1nformatron,

v ) Chapter 5: Ethanol Benchmarkmg & Best Practlces

K The Ethanol Benchmarkmg and Bést Practlces  study prov1des an overvrew of ethanol

1

'productlon and potential envrronmental issues- related to ‘the ethanol production -

1nc1ud1ng energy and water as well as reducmg envu‘onmental 1Inpacts

i N process This study also 1ntroduces the potentlal for 1mprovements in usmg resources

Enw!mntnenta! e
" Total . -w i
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Chapter 6: Envu'onmental Management Plan :

. Chapter snc descrlbes the institutional arrangements for env1ronrnents protectlon and
: Conservatlon durlng the operat10nal stage of the Pro]ect and the management strategy

. for the pro;ect

. Chapter7 Conclusmn ‘ o _ .
i The COhClLlSlOIl of the EMP report has been grven in thls chapte'_'; along w1th

B recommendatlons i

. b Addltlonal mformatlon is prESented in the Annexes as follows. T o
] | : Annexl eontams the Sll‘ldh Ambient Air Quality norms; |
. . '.'Standards for motor vehicle and noise are presented in Annexure —II TR
bt .:-AHDEX Il reﬂects the SEQS for Mumc1pal 1ndustr1al efﬂuent -1'_ ' -::.=_ . .
° _“Annex IV 1mpl1es SEQS for Munlmpal 1ndustr1al efﬂuent dlscharged to_ i ",and e

h _Water'

e -‘AnnexV repllcates SEQS gu]clehnes for mdustnal gaseous emxssmn,

e Annex VI represents the Flora & Fauna of the prOJect area,
® Annex VII reveals the Socio - Economic and Culture Herltage of the area,

s Text Reports are pasted in Annex IX. suggest
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‘:DssmmoN OF THE ENVIRONMENT

| 31 INTRODUCTION e _
The emstmg physmal b1olog1ca1 and socioeconomic enwronmental cond1t10ns of the pro]ect

-area are descrlbed in this sectlon Informauon for thls section Was collected frorn a vanety of

[ - -~

sources, mcluchng pubhshed hterature reports of other stuches conducted in the area, and

PR .5_ B

Xy surveys conducted spec1 cally for this study

e

=

" The purpose of rewewmg pubhshed 11terature was to gather 1nformat10n on the enwronmental

- settmg ahd the work aiready carrled out in the area. The relevant hterature was of the prewous

stud1es conducted in the project area or in areas with a similar geographlcal anci ecologlcal

settmg A complete hst of references is prowded at the end of tins report S S oo _ B
. 3'2_' DISTRICT MATIARI

T
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33 . DEMOGRAPHY

g Populatlon Charactems‘ucs

Ma’uarl is 108 male per 100 females, which is more than the rat1o at.the Natmrial IEVe1~ swhich

106:100. Matiari has .52 percent male and- 48 percent female populatlon Though 85 percent of‘

the total p0pulat10n resides in rural areas and remalnlng 15 percent resrdes in urban areas. .

There could be some other S0CI0 economic reasons for such a ch erence 1n 'male to female‘-

; ratlo, research has shown that there are threé major contmbutmg factors for th1s hlgher .' T

male/femaleratlo S S ' :_, o

.Estim_af:ed Population of District Matiari fb_r 2014 R o S ' L

"BOTH  MALE FEMALE BOTH' MALE FEMALE BOTH MALE FEMALE‘
g SEXES . . SEXBS . SEXES

* 834660 4zzso7  gous3  7oBom " 367783 340238 . 126639 - 65724 o015

<o.0—04‘: 131,036 767,080, 13,336 58,083 55,142, - 17,8107 '"si,cimi -'8 805 -

04 09 134,589 ° 70,887

15682 6,016 54,666 . 18,905

10-14-, 95,994 . 53,531 8196 45137 - 36,058 -

1519 . 85467 7 42/475 745376 35357 - 36,019 .

L 19-24  B2.401 " 39379, 4

69544 33,840 - 36705 1
56,523 . ' 29,276 47+

42,735 - 23,562°

3034 50,846 27,975




- [3539 . 35925 - -Bgyo . 17055 . 30,066 15679 14388 5860 30027 3,767 |

40-44 - 38,280 ° 18,005 19374 32,230 15,951 - - 16281 6,049 2,656 . 3,094 '

| 4540 " 293548 15899 13,6407 24,850 - . 13419 © 1,431 4,608 - 2479 228 N

o, | 5054, 20160 3243 o mb7z 20978  mats - 9762 ¢ 3939, moxy. ngio |

Co| 5559, isest - 8882 . 7,009 13395 < 7474 . 597 . | 4555 1408 7 1146 |-
| 60-64, 15309  -8o0m 7238 13,000 6,866 6,434 - . 2,309 1205 - iog |
) 6569 * 8,569 - 4749 3,820 7092 3,969 . 3,223 377, " 780-- 507
T 7074. 7.0 3848 4083 6893 3354~ - 3540 .- 1,037 496" - 543
"] 75 & 10058 - 50347 5024 9m36 0 4589 45470 [ o922 LT4as o 48

- above .

L Topography, Geography, Geology, and Soﬂs
e "ATopography

" 'central alluvml plam blsected by the Indus r1ver in the m1ddle a desert belt

| : Indus delta in the south

" The lands elong the river are formed of silt and sandy loam. Bemg 1n 'the Indushbasm,: hi

w0 Enwmnmenm!

34 PHYSICAI RESOURCES

.ASmdh can be dmded into four dlstlnct parts topographmally i. e. Kn'thar range n the west;

s Geomorpholog;cally the o. 538 lm’ land area is part of Lower Indus Pialn, more 5pec1 cally

ood platn of the Indus River system which is a, vast alluwal plam that runs along the Indus::'..:'f‘--‘. = .

| jRnrer As such’the Pro;ect area consists of at land that slopes towards ‘the: nver Protectwe
. : bunds or dykes had to be provlded in viewof the devastatlng oods of the past wh1ch used to" Sl
| ‘submerge at least 20 to 40 lctn land on either sxde of the bank. The western boundary of the i
' Pro;ect area and also of the Hala Reserved Forest area has aecordlngly been dyked The -

" caverage elevatlon of the area is 5o m above mean sea level,

'-1 Geography

b

) ‘_"The dlstnct lays i in 68“14"8’to 6..8"1&r 40'east 1ongi‘cudes to 25 26”20 to 2605 43 HOI'th latltudes |
& The d15tr1ct is bounded by district Saangharon the east, district Jamshoro on the west dlStl‘ICt
. Shaheed Benaz1rabad on the north and district Hyderabad . and Tando Allahyar én'ihe ‘
E -.j'__ south. The whole dlstrlct is 1rr1gated through canals and the rrver The plane lands of Mahart.: i

are very fertile and produetwe Indus River ows along51de the Western border of the d1str10t P

chstnet has hardly arty barren lands Only a few lands (as seen in the 1rngat1on i '=a.p below) are':.

: barren whlle the rest are qu1te fertlle cr0p1ands The t:lnnate o

Faon
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' rocks are of sedlmen’cary origin of clas‘nc and non-clas‘ac nature and belong to marme partl}r

ma]or actwe faults in provmce are as under'

.llitcher Seale’..

temperatures bemg 41°C and 26°C respectlvely However due to pleasant breeze, the
ternperature falls abrupf:l},r as the nlght falls. December and }anuary are the coldest months

- W’ltl’l maxunum and minimum temperature of 25°C and 1°C

_Geology o : : CoL ._:

The geology of Sindh is dmsﬂ)le in three mam regmns the mountam ranges of Kn'thar Pab
contamlng a cham of minor hills in the ‘west and in east it is covered by the Thar Desert and

part of Indran Platform where the main exposure is of Karon]har Mountams Whlch i famous

L

marine and uviatile dep051t10nal environments,

. Basm wise Smdh l1es in the lower Indus Basrn and its main tectomc features ‘are the platform

' and fore deep areas. Thick sequences of Pab sandstone of Upper Cretaceous Ramlcot Group

(Khadro Bara, Lakhra) of Paleocene Lal<1 T1yon, and Kh1rthar of Eocene age, Nar1 Formanon
of Ohgocene, Gaj Formatlon of Lower to Middle Mmoene Manchar of Upper M10cene to

Phoeene, Dada Conglomerate of Pleistocene are present in varlous areas of Sllldh Lnnestone

- and sandstones are the- most dominant. sedlmentary rocks’ 1n the area. Structurally Smdh

generally contams gently folded anticlinal features trendrng in: north SOuth dxrectlon The

e

Suﬁani Fault: N-§ Trending._lt is located west of Lark'ana:-"_-lt_"'cuts 'Q:u'at_e'rnaryi deposi_ts. The -

maximum -magnitude of the earthquake associated With.'t_hej.-'_fault' Ei:s j{)‘f the ord_er_Ma‘G._i .o'r_l":."' '_




B &

- of their h1 tory of croppmg, ploughmg and fertrhzer addltrons o

"of apprommately 20 m. A typlcal anaIyszs ‘of samples frorn the area shows that sulfate and -
' .chlorlde the parameters of concern for the 1ntegr1ty of concrete structures and plasnc semce: o

| pipes, are Iow.

X _temperatures

' and the temperature falls below 8eC.

 ‘Rann. of Kutch E~W Trendrng The fault has produced an earthquake of the order M =7, 6 o i
: "R1tc:her Scale Recent studles have revealed that thlS fault traverses the Karach1 Metr0pohtan'- )
‘Area. h - ' '

' Geologmally, the sectron of the d1str1ct Matiari, where the pro;ect operatmg, forms part of the _
o Southern Indus Basm that is located south of the Suklcur ert and West of the Indus and the -

.' 'meandermg of the plain slows down

5011 - o o
The 5011 of the area s generally loarmy and clayey and has been formed from Indus R1ver o i

a]luwal dep031ts Agrlcultural soils in the Pro;ect area are asso(nated wrth 1rr1gat10n and dry -

land agrlculture and hence are  nein texture rich in: organlc: matter and nutnents asa result [

i

:‘Cl]_rnate and Hydrology R S
-Chmate of the DIStI‘ICt Mat1ar1 can be descrrbed as Hot and- arld charactenzed by low ramfall .

»‘(Iess than 250 mllhmeters per annum) and absence of a welI de ned ramy season and hlgh S

1

s The chmate of Matiari DlStI‘lCt that forms the macro enwronment of Hala Block can be -

' descrlbed as moderate The months of May and June are very hot dur1ng the day w1th :'

maxnnum and minimum temperatures of 42°C and 26°C respectwely Th1s is followed by"' ; :

, abrupt falls in ternperature durmg the mght with pleasant "breeze whrch makes mghts

_comfortable. December and. January are the coldest months w1th max1rnum and nnnrmurn a 3

temperature of 25"(2 and 1u°C, Sometimes eold wmds from Baluchmtan make the wmter severe -

ra

The area 1s exceerlingly dry with mean :an'nual 1'ainfall_a\rera§ed -'o%,éé';,'.azﬁsir“ fout year'pe od

¥ Environrental e
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. w1th low rarnfall in February and March (W1th mean monthly ramfall of' 6m1n and 5mm

respectwely) and second w1th hlgher ralnfall in the MONSoom perrod of' ]uly, August and
September (w1th mean rnonthly ramfall of 4smm, 21.3mm . ‘and 10, 5mm respecnvely)
Approxrmately 78% of the mean annual ramfall occurs “in the two wet seasons W1th 72%
e occurrrng in the monsoon season. The heaviest recorded ramfall in a glven day is 184 smm § in

the month of' }uly

. The. wind d1rectron is generally NE (November to Apr1l) in winter and SW in- summer (May to

September) Dust storms are not frequent in the area. Hot wmds blow durr__ g the months of

A

]une and ]uly

Clunate wrll have 11ttle beanng on the minor environmental nnpacts from the 1nstallat10n of

. transformers in the extensron and augmentation subpro;ects.

Groundwater and Water Supply R !
The water resources of the TNacro enwronrnent of Matlarr DlStI'lCt are llmrted to canal water -

supply and groundwater extractmn with tube wells.

1

. eld in the PrO]ect was found during the- survey to have atube well whrch was belng operated

P

i o Groundwater is belng used to supplement the shortfall in the supply of 1rr1gat1on water. Every

due to short supplyr belng experrenCed durmg recent years However, operatmn of' the- tube

5 Wells 1rr1gat10n channels owrng through the area,
Groundwater in. the pro]ect areais ,tg,enerall}r shallow, and i is very 51gn1 cantly a ected by the
1rr1gatron systern, whlch consists of canals. fed by the Indus The: groundwater depth has been

found to vary durmg 1ecent tunes when the Indus. ow. has reduced to: 1ts extensw

upst_ream

: at about 30 ft Water avallable f'rom canal d1str1butar1es is of Good qualrty but is rlot safe -or

T l drlnlcmg gince 1t has not been upgraded to be consrderecl safe for drlnk}ng and t for human




o Groundwater sources exist in the area and potable water is avaﬁable The local populatron is .
Agenerally rehant on supply from the hand pumps in ruraI areas whﬂe 1n urban Jareas

p0pu1at10n is usmg drmkmg water from piped water supply scheme. B 7' oo

- ‘._vSurface water R
Hala bemg on the .0od plain of the Indus receives its supply of freshwater 1nd1rect1y from the .
canal dlstrrbutarles. Indus River owing to- the west of the pro;ect area are d1rect1y or

: 1nd1rectly provrdmg the surface water resource of the pro;ect area The Indus isin . ood durmg Lo S

o : July and August In the past it used to over ow the banlcs and 1nundate the rwerme areas The -

S damages done to- crops and property y’ear after year led to constructlon of embanlcments

' _...ThIS actioni contamed the oods but also to graduaI clearance of land for organlzed ."gm

) '_west and beyond the H1ghway N5 on the east

s Agncultural land in Matiari District area is 1rr1gated with water from the network of branch:':' RERI

canals’ and watercourses that lead from these canals 1rr1gat1ng the agncultural land m and' '

o around the' pro]ect area. Most of the project area canals branch canals and watercourses are"_' S

" .unhned and requlre periodic mamtenance. .

E 'Alr Quahty

s A1r qualrty in rnost of the pro;ect area appears good based on observatlon durlng the study'._-’- "

| penod El‘nlSSIOIlS should be controlled at source under the EMP. There W111 be a few items of" ‘

- powered mechamcal equipment to be used in the constructlon of the GSS works that may gwe .

rise o complalnts of dust and other ermss1on5' however these should be rn1nor and easrly :

d1331pated Domestic sources of air pollutron, such as ern1ssrons ﬁ'om Wood and kerosene'

' burnmg stoves as well as small dresel standby generators in some households are mmor

x Although there are some sugars m1lls/1ndustr1es but there aré, no'other. dustrral pollutton_.; B

' sources in the vrcrnrty of Hala Rodd. Arr quahty in the pro;ect area appeared very_well 'du ng'

-the’ study perlod "Air. quahty measurements imr rna]or urban cente 't _'
'NO levels were 1n excess of the acceptable leveIs in some areas but “the

. : found below W’HO standards

- o‘“\oldﬁg’w‘ . . . s
T \/ ‘,s, Enmronmentui
. ’ Tota! ;
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"z River has Jvamshed

The other major source of air pollution is dust ansrng from constructron and other ground -or
sorl d1sturbance dunng dry weather, and from movement of veh1c1es on poorlv surfaced or
' ,damaged access roads It has been observed that dust levels from vehxcles may even be h1gh

enough to obscure vision 51gnr cantly temporardv

"No*rse

35 BIOLOGICAL RESOURCES )
'Wlldlife, FlShEI'IES and, Aquat1c Biology

.' The re51dent fauna of the pro;ect area belong to the or1enta1 reglon but has smce vamshed A |
. ' Varlety of rnarnrnals b1rds, reptrles and amph1b1ans are reported to. have had then' hab1tat i
the- pro]ect area The ent1re project area was surveved to’ estr.rnate the populanon of the"'

. wﬂdhfe spec1es ‘Nome of the wxldhfe spec1es were sighted .durlng the survey as none cif the :: =

: 'rnaln reported Specles including the hog deer, wild boar, Bengal fox, Inchan crested porcuplne'.-'

~.and, As1at1c )ackal were sighted or reported in the pro;ect area..

" -The hog deer is vulnerable ungulate specres that was the key spec1es of the Matian sttrtct"
_ 'and ‘reserve forest present in the pro;ect area. ‘Due to habltat degradatmn -and” human___ )
L encroachment this key spec1es are locally extinct from the reserve area No dlI'ECt 31ght1ng or:- '

' droppmg were observed in the pro;ect area durmg the present survey Accorchng o w11dhfe S

» department even the spec1es of' hog deer that was present iy the reserve forest along the Indus’,j '

- fWﬂd boar (Sus scroih) is another ungulate commonly f'ound m .forest al'i
The wﬂdhfe department and local people report that the. popuiatton of thi 5

. has recently grown “The Indlan crested porcupme is. reported t'rom some parts of the area, but

L they have riot been seen for-some txme. Bengal fox and desert cat were the common spec1es of:_ -‘

. i the area. The populatlon of Bengal fox depénds hlghly on the avallab111tyr 01"’ rodents 1n Iarge=

nurnbers, because 1t has to eat rodents welgh_mg almost: one lcg each day The desert cat 13" .' o

o comrnon in the scrub areas.of the desert Iris threatened because of loss of habttat and be:ng )
hunted Eor its. fur, as well as be1ng krlled when it attacks peoples domestlc fowl Other_. ‘

corn:mon Iarge mammals that are reported from the area 1nclude palm squ1rreIs "The common_:




-_ spec1es of small mammals that are reported from the a area are cairo splny mouse, house rat 2

'house mouse, plng gerbtl Ind1an gerbrl and desert;n*d N - e R D

' The rnomtor hzard and spmy—tarled lizard is the large 11zard that i 1s found in the area Other_ L o

"'reptlles that are reported from the area are spotted Ind1an house geclco and ground agama

The reported rept1les of the project area include saw~scaled vrper lnd1an cobra, Indlan sandy," N

e boa and. sand swimmer..

prefers a sandy habn:at w1th xerophytrc plants Marbled toad is the only amph1b1an spec1es: '

recorded from the area,

- Other common brrds are the httle brown dove blaclc crowned nch larlc. Pers1an short—toe
: :lark, Indian short toed larlc, lesser whlte throat comrnon wlute throat house bunting, gray»-,_

:necked buntmg, anid crested lark

Saw~scaled v1per is the most pronnnent snake in the area. Th1s isa h1ghly porsonous snake and-

is dlstnbuted throughout Pakistan. The cobra has also been reported n ‘the pro;ect area, The':‘. X

K populatlon of the Indian sandy boa (Eryx johni) is very low. The populanon of. sand-smmmers . -

or ra1tmah1 (Ophrmorrus tridactylus), _1s very high in the desert area Th1s l1zard spec1es::

'. Less comrnon bn'ds observed and recorded in the past 1nclude the Indran sparrow hawk, tawny '
eagle common kestrel gray partndge Indran sand grouse, p1nta11 sand grouse Collard dove N
K :great gray shrlke gray~baclced shrllce hooded wheatear tiee, ple, hoopoe pred wagtaﬂ blacl S
: ;:wmged StlltS redawattled lapwmgs, sandpiper, white backed vulture gr1 on vulture biaclc .

| -'Vulture golden eagle rock partrxdge and blaclc—shouldered Kite,

The gray partrrdge sand grouse, little brom dove, spotted owlet SIl'lClh nrghtjar Ind1an roller,

B blaclc~cromed nch lark ashy-headed nch lark, crested lark, White cheelced bulbul lndran:-- :

. P
] t.a.'l ...g.gg;, R .
. A 3 1::-‘
a a
3 4
- u

.There are no areas, of' W11dl1fe signi cance near the subpro]eot area.’ The wrld amma 5 are very

" few and are. almost entlrely con. ned to the wetland area.

':Lobm, common babbler, jungle babbler, purple sunbrrd Ind1an myna, and house sparrow are -

common area res1dents are still around but getting rare.

Enwronmentu! I o
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"'.Terrestrlal Hab1tats, Forests and Protected Specres s ': SR CoT

. The pro;ect area is 1rr1gated agncultural land where mostly the natural vegetatron is replaced v
by agr1cultural eld and does not support rare or thieatened pIant sPemes Most of the plants'

' specres present in the site are cultivated. Sh1sham (Dalbergxa s1ssoo) used to be abundant but,'_ S

was. found reduced to a few I(lkar (Acacia prosopls) is not bemg used as fuel wood srnce the =

e e - 3.

pro;ect area. has been supphed naturaluas Other trees whrch are planted are some varletles of‘ L

E also sold commercrally in match faetory

The old arboreal vegetatlon of the waste pIaces consists of- ]and (Prosop1s sp1c1gera), kar11~n_::’ s

e (Capparls aphylla) whose berrres are collected for prckhng Along the canals and other moist.

L . places, there are found sar (Saccharum sara), kans (Saccharurn spontaneum), p11ch1 (Tarnarlx__"" .

.d1oca) and kundar (Typha angustata) whichi are sed for maklng ropes baskets, thatch and

i

mats. The dornestrc Irvestock mOSt]}' grazed in this habrtat of the prOJect area. The f'odder o

I grasses found m the area are khabbal (Cynodon dactylon) and madhana (Eleusme degyptrt:a)

There are some barren places whlch are mostly saline and consmt of saIt tolerant sPecres.-'
, Shrubby Tamarlx dloca is commonly observed in this area. The naturaI vegetatron of Hala
reserve is mostly replaced by agricultural eld, where cultrvahon pract:(ces are commonly

. observed

S The range f'orests outs1de the pro;ect area are composed of a number of scattered forest trees, L

"~ Whlch are protected by the Smdh forest department The donnnant spec1es _f th ‘se 1n" Iude

~‘Tamarix aphylla Acacra nﬂotlca, PI‘OSOPIS ]uh 013, Calatropls procera Alhagr marorum and"h

_ Saccharum spontmrurn

n Protected Areas / Natlonal Sanctuarles '

.In Paklstan there are. several areas of land devoted to the preservatron of blodWermty through L
the ded1catlon of natronal parks and wildife sanctuarles There is no wetland protected area '

o or natronal sanctuary near the area of works and subpro]ect area.

i
.
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36 . ECONOMIC DEVELOPMENT | -
."--_"Agriculture, Crops, Horticulture and Industnes . T , o
' 'Agnculture and Crops The pro;ect is located in the. agnoultural land Whlch recewes o

' adequate water supply as well as rains. Gone are the days When the11' land wouId be mundated

‘and ‘there would be loss of crop and property year after year However, this change 1n

' professmn has. been brought about by raising the embanlqnent Iand clearance and avallahlhty S

ofwater at farm gate The wﬂdhfe vanished with land clearance whlle the people had to sw1tch -

' over to agrlculture and raising Iwestock With 1'educed avallablhty of water R

sher—folk also smtched to farmlng and sh farming. -

C‘rops ‘and Hortrcul’ture The main crops of this. dzstnct are r1ce marze an _-fodder w_ea )
- tomato; Cotton anid Sugarcane, but beside these a ot of other. crops are cultwatecl The f'ru1ts -

:and vegetables of this regton are also conmclerable “Nasarpur is the b1ggest market of

Omon 1n Asm

o "I'hey clo not have to collect fuel wood for household consumptlon srnce they have been _' N

S green o dry fodcler for ammals

s supphed natural gas. People ownland varylng in'size from ato 5 acres.

-

B Lwestock The- vﬂlage folks own livestock. Every vxllage has 35 to 60 ammals mcludmg goats

*.and cows but not many sheep, Natural vegetatxon does not dry up and 1t is not costl}r to buy

‘Industry As Matrarl is very near to I-Iyderabad 50 the people of Matlan do accomphsh l'hE.’II'
_ mdustrtal needs from there, But the old industrial products of Mat.lan are very much popular

B} all over Palustan and abroad

- ) _Resrclents of' Mat1ar1 Dlstrlct hardly get ]ob in 1ndustr1es that located 1n:__'yderabad or Kotrl or ;

~ Kotri SItE area w]nch are only 60 to 75 ks away" mostly because they art :'

: opportumnes for unslqlled labor are very few ,

T’hese mdustual products are “Khadee" “Kashee and “]undl” of Hala ‘Loongee” &" “Khes”of
.Nasarpur and “Ajrak Of “Matiari” City. '

There are a few numbers of industrial, commerc1al and agncultural busmesses 1n the wcimty

e _of the proposed subvpm}ect

-. A Envimnmentai )
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1nvestment m alternatwe sources of fuel and energy

37 SOCIAL AND CULTURAL RESOURCES
. Populatmn Comrnumues and Employment L :
| The estnnated population of Matiari District is 5, 25,082 (2005) Matlan D1str1ct has soc1allyf ) A'
. aware populatlon whreh has taken up many soc1al ISSU.F_‘S due to thIs fact many Iocal NGO’s aref’ _
worklng here and nd it up less to work SPO Aga Khan Foundatlon HANDS & SGA are' :
' workmg here w1th local NGO’S & CBO s. Edhi ceiter is also located in Taluka Hala '

. The people in, the pro;ect area are engaged in Iow level occupatmn w1th the members of the o

- nuclear farnﬂy engaged in farmlng, raising hvestock collecung sand and: graveI at and frorn:
3 k 'the river bed. Two or three persons from each village assurie the management responsrbﬂlty -
and’ a351gn d1 erent roles to di erent members of the f'amﬂy and to the famlhes in other
vﬂlages if necessary The persons in the management hxerarchy are respons1ble to the Sardar- SN

or wadera or ra1s of' the area.

H o _.The people both males and females are engaged in.  the follo*mng types of lahor
’ .,._'. K S e Farmmg, 1nclud1ng hvestock farmmg
" o e Gravel collectlon

. Water sale by donkey—cart

:Educatlon and L1teraey . . , S
._. “The hteracy rate of the Dlstnct is 40 % 1nc1ud1ng 25% in rnale and 15% in females. It means _-

that out of’ 750 ooo (Latest Asstimed PopuIauon) near about 3oo 000 people are educated and" S

‘ total populatlon of Adults are educated in the Dlstnct ' REEN o

'There are EIght prlmary schools for boys one primary school for gn'ls, one mlddle school one; e

_ |
. S L -others are uneducated The Adult literacy. rate is’ 40%. It means that some of 300 ooo of the-"'
. ‘ -'hlgh school, one. technical institute and one Iarge rehgmus 1nst1tut10n i the fourteen wllages - L

3 ".“_'surveyed for thlS study All the schools are functional,

: "Em}.'i_‘fjonmen'tol T
\ -Total - s "
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N

" - Educational Institutions in District Matiari with Enrolment & §ta’:, -

As such the hteracy rate among the youngsters i3 falrly hxgh Male l1teracy ratlo is 1ess than'
30% and f'ernale 11teracy is about 15%. Quite a few persons can speak Urdu the Natlonal' N

Ianguage and’ many more can read the I—Ioly Quran

There isa mosque in almost every vﬂlage Thlngs have started to change w1th the ernergence §

,' : of new Ieadershlp which has started gsetting up mosques; and madrassas 1n the area of

in uence

|- Boys ~ Girls Total  Bays.
1 Eolleges. S04 o1 - .05 16950
-2 TechnicalInstitutions o3 Q0 - 02 . 340
3 - Vocational ° . = oo ‘02 o2 00
" Institutions- ' ’ N
4 Govt. Collegeof' o1 oo Sor Ly,

Educatlon in.’
Commermal Pracnce

-5 .I—hgher Secondary ‘03. | 0l o4 10383 3673 14065 784. - 246 . .0 1038
" School - : A o B
& - HighSchools . 21 . 09 ‘30
"7 Middle Schools 23 - 14 37
’ (Govt)/ Project & . ) S
: Cornmnnity Model
] Schoo] ) _ o . . . ce T e - Do
8. Pmmary School 787 161 048 - 4gm1 | 25265 U 74386. 244577 5400 2985
- Health Faclhtles

. . The healthcare serv1ce.:. are not available at éach wllage in 1 the' Pro;ect area, However Khondo e

" has'a Basm Health Unit (BHU) The peoPIe are compelled to go to- Hala tht Shah or |

'I-Iyderabad dependmg on the severity of 1nc1denee of the: dlsease These places are at" B
con51derab1e dlstances and not Wlthll’l the reach of the farrnlng communlty in the Pro;ect area. .

'Cost of treatment is unbearable to the people partlcularly because of travel fee that has to be. '

o -, paid to the doctor and medicine that has to be purchased The cost of' treatment takes away at:.f_"-_

transportmg the patlent costs. over Rs. 1ooo This being equwalent to ten.day

: farmly, adds to therr debt burden The s1tuat1on is worse for the females wh@ ha

oo wSomnons -;,j_

.least Rs. 3000 to 5000 each t1rne a person fa]ls serlously srck lemgi:a Datsun tru“

far7s

arnlng ofttie-

to. Mother and Child Health Centre for’ delivery. and ch11d caré. and that takes ‘awdy @ few
thousand for each dehvery, -and subsequent child care, People pay the hwh cost by borromng:'»"?" =
and that adds to thelr debt burden. '

Enwronmen tc:!
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. f-'cover to the general pubhc Med1cal fac111t1es are als¢ located neay, sub—pro;ec

Poverty o

“which in turn leads to poverty, and the vicious circlé completes when poverty leads to further

' .desert1 catlon. ' CL R e o

e

|m'
e s

¥ To tal

There are also other hosp1tals of voluntary and m1551onary orgamzatlons whwh prov1de health o i

Impoverlshment of resources leadmg to enwronmental degradahon isbot

consequence of rural poverty. Therefore 1mpovenshment of resources lea s,to desert: catio

iThe Pro;ect area. W1th lush green elds did not show signs of poverty People d1d seem'.. |

' concerned about short supply of inputs including water and power but by and large they'_'." h
: I, seemed satis ed w1th whatever they were gettmg and whatever they had. Frequent droughts )
".'.oecurnng, durmg récént years were' a .cause of.concern to them but they seemed to have o
:: -acceptecl the reahty that they have to be caréful in excessive use of thelr resources Perhaps

g :th1s is the reason that the area seemed more developed than other parts of Smdh

| -.Fam1ly 1ncome ofRs 10 to 25 thousand arrrved at by thlS study, suggests that a ma]orlty of the-
R tfamxhes l1ve at or above the poverty’ lme All members of the famﬂy contrlbute to sustam theu" e -“‘._:

"'lmng Poverty, if 1nduced may be caused by the followmg f'aetors

o Scarcity of'water :
#* . Recwrring drought :
e ) Low I;eturn frorn crop and hvestoek farrnmg
e  Low I1teracy rate '
e 'lLack of training -
o . High populat;on growth .
. Lack of: access to employment in mclustnal area

‘e Increasmg unemploymeént
"¢ High cost of healthcare °




Process & urmmes

41 ' TYPEOFPRO]ECT o R e
M/s. Matol Pyt. Limited has operatmg dlstﬂlery piant at Matlarl, Nasarpur Road Matran -
,Dlstnct Matiari in the provmce of Sindh, Pakrstan The distillery plant 15 mo’lasses based and}.. S

: capable of producmg 100,000 lltEI'o of Fuel ethanol (80 Tons) per day

' Molasses isa raw rnater1a1 for producmon of ethyl alcohoI whlch gams 1mportance for its use as.”

'- fuel 1n admxxture with petrol as a main: 1ngred1er1t in beverages and as a s‘tartmg Taw; materlai. .

- for” various orgamc chernicals. Molasses is a renewable resource and dlspense the- use of
Sy -~-petroleum for fuel and orgamc chermcals -Alcohol has assumed very rmportant place 1n the.
countrys economy Tt is. vital raw matenal for a number of chemlcals Ethanol has a. |

v

_potentlahty as fuel in the form of “power alcohol” for blendmg w1th petrol in the ratio of 10; 9o.

a2 DISTILL}:RY | L __
A d1st111ery may employ batch or contmuous fermentatlon, followed by chstﬂlatron 10 produce' -

ethanol w1th a purity of 96% to 99%. Th1s ethanol can’ be used m otherlmdu'tnes or further'-: :

engmes Remalmng waste can’ - be returned ‘to- agncultural elds and / or used i the_--

L compostmg of organic sohds emanatmg from processmg

' 43 MANUFACTURING PROCESS FOR DISTILLERY UNIT R _
-Molasses is the chlef raw materlai used inIndia for productlon of ethanol Molasses contams o
~about: 45% total sugars, of wh1ch 25 to 30% are cane sugar - (sucrose) and the rest are reduced- :
; sugar., Durmg fermentatmn, yeast. strams of the . species Saccharornyces a hvmg micro -
| organism belonging to class fungi converts sugar (sucrose) present in the molasses mto.'—
- alcohol Chemlcally, this transformatlon of. sucrose to ethanol can be approxunated by the

L equatmn S S . B

. apa\.%,i,a .
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© . €12H220n +H20 = 206 Hiz06 |

E 'Can_e':Sugar} Water | Glucose/l;ructose .

E ';-3.42.‘+' 8 360

E II c6 leos;-" S zCzH5OI—I+ vaOz:..'f.. 2651c¢a1/1<gca1 L
E i :" ' '_'C:llucose/Fructose‘.: Etl.lanol.Carb'on-_clioxlde o _: .

E-' j...ﬂDurmg-. felmentatlorl traces of hrgher alcohols. like arnyl alcollo‘l‘lo‘tuer ald‘ehydes lllce- t

S -‘.',i_acetalclehycles are also formed as 1rnpur1t1es in the fermenter A OW chart of' manufactunng_";. '

' "._'process of drstrllery with material balance' is glven in F1gure z 6 Operauug'paramEters of_

T | .d1st1llery unit is gwen Table 2.4, The drstﬂlery umt mvolves three rnaln operatlons :
T - Feed preparahon o e

e Yeast propagatlon and contrnuous fermentatlon

P _ 'Feed preparanons and welg}ung ~ Lo T S T
3 :. " Molasses stored in a storage tank is rst Welghecl in a tank w1th load cells sQ that accurate e
FEEEN quant1ty can; be fecl to the fermentatlon section. The wetghecl molasses then transferred from' S

E I Y Multi-pressure distillation

e tank to the drluter in fermentatron section where it 1s drluted Wlth water and fed w0 the"’

PR

. fermenter

' : S ’“‘i\ﬁ\%@\\u@mﬁgﬁ\v
'*’““stl%%fwsmon - SIS
Hrghlye cient yeast strain is propagated in the culture vessel under aseptlc condmons The Sl

- teady yeast seed is then transferrecl from" culture vessel to fermenterr The glucose in mecha S

ﬂ ‘Itgets convertecl to ethanol in each of the 3 fermenters operatmg in contmuous cascade rode, .- . . .ﬁ:.._

Co, lrberated during reactmn is sentto CO;, sciubber for recovery of ethanol The yeast sludgel ' B
l - - is separatecl from wash after fermentation in a wash setthng tanlc and clam er Part of the' Lo B
i‘ '_ o " :"yeast sludge is reactwated and recycled back to the ferimenter. SRt RN

Env!ronmen tul
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- '.Multl—pressure d_lstﬂlatron

The- fermented wash containing alcohol non- fermentable sol1ds and water 1s supphed o

"d1st11]at10n column t6 separate the alcohol from other 1mpur1t1es asa’ contmuous oW, The

CllStlllathIl, systern is de51gned for prermum quahty extra neutral alcohol as br1efed below. o

'.The system consists’ of 7 columns, namely CO, strlpper, st_rrpper column, pre reactor column,

,wrth soft water. ln extraction column most of the h1gh boﬂmg rmpurmes separated from
ethanol in- presence of water, The bottom ethanol water rmxture is pre heated by systern
' condensate and spent lees before bemg fed to recti er. column. In recn er column, rec’n er
"s‘pirit'(RS) is taken otit from top tray ‘and fed to re ning colurnn where mamly the methanol

| 1mpur1t1es are separated Pure ENA is obtalned at bottom, whlch is cooled and stored The

.'1mpure sp1r1t frorn top of pre- -recti - er colurnn extractlon column, recti er column and
:'re nmg column and balance alcohol is recycled to pre-recti er column The alcohol

-contalmng fusel ofl’ frorn pre-rectl er and recti ér column is'also fed to fusel 01l column. K

Rect1 cation column and pre-recti er column works under posrtwe pressure The top
: Vapors from rect1 ‘et column are condensed in stripper column foi- gmng heat to str1pper re-

'borler Other columns work under vacuum

- Process Selecnon

) "I’he process selectlon is done based on the followmg conmderahons‘i_ '
-, Least stress oni resources mcludmg raw materrals and ut111’oes
i Reduce Recycle and Reuse of wastes, ’ ' e
ili. Least or no pollutlon from the mdustry
C v, Least or-nio sk to human and property.

" v. Least.or no adverse impacts on environmet

.o

The_ technology options for the tacili-ty Ethanol plant were considere_d based on rawi material, *

. process and waste water generation,

%ﬁg So!utwns
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- _The ‘B’ molasses is boﬂed a thitd time to produce

T process and some water. It contam apprommately 5opercent sucrose and 50 percent other_

conversmn of sugar based feedstock to ethanol 1nstead ethanol is produced through the

fermentatron of blackstrap molasses a by—product of sugar crystalhzatlon. o

Source of Blaclcstrap molas ses in sugar mdustry . :
.In a. cane or beet sugar factory, sugar productlon Process comprlses “of . juice extracnon
clarr cat1on evaporatlon, crystalhzanon and centnfugal separatlon Clar1 ed sugar ]u1ce 1s
concentrated by evaporat1on to’ produce sugar syIup. The sugar” syrup then goes through

' multlple rounds of crystalhzatron to extract the sucrose. It is boxlecl and’ the sucrose
crystalhzes from the. remalmng molasses fractlon. The product of’ thls step is lcnown as. N
massecu1te The massecurte is then. centrlfuged to separate the sucrose from the rnolasses
Thrs process is repeated three times in Pakistan's sugar mills. Thus cIarlfied sugar ]‘LIICE is.

. boited and centrtfuged the first time to produce ‘A’ sugar and ‘A’ molasses molasses is then

| boﬂed again to. produce B sugar and ‘B’ molasses. -

"used to seed the next round of crystalhzatlon The

cornponents that 1nclude water, “various organlc components (other than sucrose) ancl

_ 1norgan1c salts.

-‘The color taste odor and composmon of molasses vary with the type of raw n‘laterlal and also

'Wlth stage-of exhaustlon (sugar extracnon) of the molasses Blackstrap molasses d1 ers ﬁ'orn

'_other feed stocks for alcohol productxon such as corn, sorghum and potatoes etc. _which have X
| :thexr carhohydrate contents storecl as starch whlch is usually precooked and hydrolyzed mto

fermentable sugars, Molasses doesn’ t require pretreatment as the carbohydratEs are already in*

- the f'orrn of sugars 1tis a non-sterile process- and presence of' undesIrable mlcroorganlsms m e

: the process cannot be completely av01cled The raw material used for. fermentatlon 1tself shows

the presence of contammatmg mxcroorgamsms ‘The ma}or cause of concern 1n molasses based




’ _~ contamlnatlon

-..-.’Durlng sugar productlon operatlons Ju1ce—hold1ng t1me, exposure temperature and addltlon

Overcome the bactema that hide behlnd suspended solids, -

. orlgln and on. the time of harvest Molasses asitis produced from the centr1ﬁ1gal stage rs in a e

' Qua]_lty of molasses |

e Normally 60 70% of the producnon cost is contributed by the feedstock 1n alcohol productron.,‘f L

. Owing to the i mcreasmg demand and cost of molasses nnprovmg and ma1nta1n1ng the quahty' i

of the fermentatlon process has become a cruc1al factor. The key parameters that determlne_" R

- : the quahty and fermentatlon potent1a1 of sugar cane molasses are sugar content mmerals
.suspended sohds and acidity. ngh concentratlons of calcrum and chlondes negatwely a ect -
.. -the alcohohc fermentatlons of cane sugar moiasses, while m1nerals hke magnesrum and zmc SRR

exerta posmve e ect:on yeast health and produc‘tmty L e FAA S Lo

T

of ¢ chem1cal a ect the comp051t10n of molasses I—hgh temperature along with h1gh or-low pH
'mcreases sugar caramehzatlon. Use of hme, sulfur and CO;, mcrease the content of calcmm

“and carbonates in molasses Use of antibioties ora very high- count of yeast cells are needed fo

hot condmon (52 to 55°C) Due to the chenncal treatments if contalns large amount of

) sulfurous gases Sulfurous gases can inhibit yeast: Similarly fresh molasses has hlgh foamlng

- tendency as well as h1gh hu ermg capac1ty

. '_It also contalns hlgh Ievel of suspended sludge Processmg of fresh molasses usuaily results
s hlgh mlcroblal count in dlstﬂlery fermentation. Thls is why' fresh molasses is stored for at Ieast

R a month before use in a distillery. Durmg storage Lhe I'st ewdence of thermal degradatron is’- j'_

'product1on of frothmg due to evolutlon of CQ, by reaction of mvert sugar W1th ammo ac1d

‘:"Frothmg is accelerated by lugh temperature Even at normal temperature molasses undergoes .

B ._'- : very slow degradatmn in storage, usually with evolutlon of CO;

Tofaf
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L heat stable mrcrobes thata ects fermentatlon At hzgher temperatures generally in; summer, s

:.‘ wrld yeast is produced in hrgh quant1t1es Increasmg storage tlme (more than 31x month) on :
the other hand ¢an reduce the fermentable sugar coritent slowly Molasses i stored 1n steel A

] :tank to prevent contarn1nat1on Prolonged holchng of” hquor at }ow temperature and_.'..

‘ - a _: ,madequate rn111 samtatlon Jdricreases the m1crob1al contammatxon and amds in molasses"’:

| . -.Proper sanltatron durlng storage of molasses is also necessary to avord the mrcrobral_'

| . contamination. Contact wrth water and pockets of dIlutIOIl in. bulk stock can gnre rrse to hlgh

e . R rmcroblal .ora Contact of sorl with molasses also should be avorded It 1s necessary to handle;"-. -

5 _'and store in'protective enwronment takmg above-ment[oned factors 1nto consxderatton

:Tab1¢= Cheniic-a-l C_OmPOSition of blaclcstrapnmolasses S .

Reducing Sdgar

oL . . -

17+ 2.0%, %

4+ |'Sucrose.

32¥35% -

[Total Sugar -

49+5-5‘%“"'

‘Ash

_1269+oz.6%

o

v58+o35

: 7_ .Table Cha.racterlsncs of Molasses Water

1 Molasses Water '

1" Characteristics

~l l l. l l—— " T

. PH _ .:5.;.0’%
.l'.'.COIOI' S ” Dark Brown e
:‘.:"TotaI dlssolved solids 82% - .:.3:_
_:". 'Sucrose- — 35%_ '

fL : Reduced sugar -20%;

‘ E Un fermentable sugar % =

1 . Proteln _ B ' |

.5:;: ' -Sulfated ash S - - .12-%. e

En virdnmeu tal” ‘
Totgl e




E— - Spec1 e grawty _1‘.400.
| Calon ¢ value (m keal): 3050 lc;e':al_{fl{g TR
- 'Cl' '.‘70.4%.) T
EX 5%
0 2%
Ei : ons 0.24 %
o N Toa% 7
- S -'SiC—)z'_ o -0.4% .
| o Mgo 0.8%
§ @0 5%
| 'Fe;03 fos%

o

* Table No:"Mql‘as-ée's Spe‘ci‘ cations

Molasses Spec1 catlon :

The exact compomtzon of the molasses is di cult to pred1ct It 1s in, uenced by soﬂ and _ '

chma’uc conchtzons vanety and maturlty of cane and the processmg condltlons m the faeto

between 74 79%. the analysm below is based on 75%. .

¥ | Total sugars
:_ _éuc-rose - 1,00
Re'd-ﬁcing sugar 15@()%
- Unfermentable sugar 2}4%_ |
L A Ra nose - . o
. Non—sugar orgamc matter . 9~:1z_%
5 Nltrogen cemponent as protem (6. 25 *N) - 23%
- | Betaln L =
o Glumatic ac1ds -
" - } Non—mtrogen boches -
. " { Soluble gurns/ other carbohydrates —
| It“ : '.I'Qrgenie eci_d S L - B

\ol T,

(I “‘-H Tt
LA ‘S..
S ‘:.
B
3
i
- __“
- r‘

Enwranmen ta!




"Crude ash' .

-Sodiurfn (,'as Na').', :

"Potassium (as K)

Calcxum (as Ca) ; L .'9-4"5-3% : -
Phosphorus (as Py _. ' ST, S _0;5'"-2"-'5%'.‘ . _
' _'Chl_onne (asCl) -~ ) . A : ,5-7'"3;-0% _—

L

. Soukce: Schuumansand Van Ginnelién

Cane molasses contain small amount of citric acu:l succinic ac1cl waxes sterols,r and V1tam1ns
The \uscomty of molasses varies Wrdel;r It depends pon. several factors clry matter the area of‘ L

prodLIctron and ternperature

4 5 3 ETHAN OL PRODUCTION

Dlsullerles in’ Palustan are using- cane blackstrap molasses as a feedstock for alcohol'.-" o

productlon The 'nal cane moIasses contain about 50 welght (wt) percent tota} sugar Thxs is

d11uted to about 15-wt percent stigar to make Fermentable solutlon pH i is ad]usted around 4 0 L 5

: -5 o by adchtron of su c1ent SU.lfLII‘J.C acid. Thls rmxture constrtutes the ‘mas y arLd approprlate, G

: amount of COzand heat The fermentatmn process can be conducted in batch or contlnuously! A

usmg open or cIosed fermentatron tanks.- Accordmg to mdustry sources, average ethanol.. '

- recovery from one ton of ‘molasses is estimated at 240 to 270 liters dependmg On the quahty S
of molasses After fermentatlon raw alcohel soiunon contalmng abodt 7 to 15 percent by

volume is chstrlled from other by—products resultlng ina level of purzty of' appi‘oxlmateI}r 95%... "

Thrs is often referred to as hydrous ethanol Howgver’ f'or its apphcat:on as gasohne blend it -

has to be drled to less than 1% mmsture

. - e . : . N

Process Descnpnon

o

A typrcal ow chagram of manufacturmg process for ethanoI 15 shown m Flgure The '

manufacturmg procéss for molasses based ethanol consists of f'oHowmg stages,

.. .Fee_d prepa_ratrons;




46 " DETAILS OF PROCESSES

" Figure No. .

. Yeast Propagation and batch fermentation;

Mult1—pressure D1st1llat10n

Molecular sieve dehydranon for Fuel Grade Alcohol

S

Feed prepara‘uons and wex,g,rlmnnr

Molasses stored in a storage tank is rst WEIghECl ina tank with load cells so that accurate |
quant1ty can- be fed to the fermentatlon section, The weighed; molasses then transferred from

tank Yo the fermentatmn section where it is d1luted Wlth water and fed to the pre—fermenters R

- and fermenters

ety 1,

Yeasl: propagatlon and batch fermentatmn

In this process- generally, marlced hagh_ly e c1ent yeast stram under aseptic COHGlltlQnS is.

propagated ina pre -ferrmenter vessel. -

e




:-assembly and then concentrated in centrifugal decanter. : o

- he hydro-selectwn column after dllunon w1th water, In extraetlon column most of the, hxgh.-
_bo1l1ng 1mpur1t1es separate from ethanol in presence of Water The'-bottom'-ethan

‘mixture i is pre heated by system conden sate and spent lees before bemg .e -to:the

'-'Msdlu’-“f?fls‘:"ﬁ;,'.

read_*yr for transfer to the CllStIllathIl séction, COa lfberated durmg reactlon is sent to COz-:-.'
scrubber for recovery of ethanol otherw15e being.lost in- vent The equ1pment is Well de~s1gned: R

to achIeve enhanced e ClEnClES through hetter sugar/ yeast. contact by sheamng and m1x1ng, '

e. c1ent oxygen ete.,

-The sludge is separated ﬁom wash after fermentat1on 1n a wash settlmg tank wnh lamellar .

Mult1—pressure Dlstlllatlon . S e

: As the alcohol produced has a low percentage of alcohol there is-a need to 1emove e water -

E portron usrng dlstlllatlon, the ma;or process is represented by the followmg owchart

' _The"_followi_ng raw materials will be used for distillery:

att

- _Wash is fed to the™ analyzer column i remove. Alcohol'is strlpped 0" water and excess orgamc;:‘,: L

materlal called spent wash in analyzer column. The d1stlllate from - analyzer coldmn i3 fecl to:':'

' wate

column. In recn er column product rect1 er gpirit is taken out from top t.ray and f'ed to the ;

. methanol removal column where- mainly methanol 1mpur1t1es are separated Pure ENA 15_5 ;"Vl-,."- s
obtamed at bottom which is cooled and stored.’ The 1mpure spmt from top of extractlon:‘::-_"' L
‘colurnn rectlfymg column- and methanol removal column are top and balance alcohol 1s

:recycled to the 1mpur1t1es column. The recti cation column and 1mpur1t1es column get

: d1rectly heated from steam atLs har (g)

. . .
i ) ! -

Rect1 canon colurnn and 1mpur1t1es column Work under positive pressure. The vapors from -
recti cahon column and 1mpur1t1es column are usecl for heatmg the other columns The other T

: columnsworlcdndervacuum R - R

| Molecular SIeve dehydratlon for fuel gracle a_n_hydrous alcohol . 'j':'-}. :‘ : :

. Recti ed spmt at a concentration of around 96.5%is’ pumped by a feed pump to the de-

hydranon plant The recti ed spirit containing aleghol and water wlll rst pass thro1.1gh feed

' econom1zer, then through a vaporlzer cum super heater wh1ch wﬂl convert the rectl od sp1r1t o

E’nwmnmen tai ’
Totol err’”" I
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from the column are duly condensed in the re- borler at the recovery column and is furtherf-

passed through feed econormzer to preheat. the 1ncom1ng feed and then to a. nal producth:,_::""

cooler After saturation of S1eve column with water, the ow will be sh1fted to the next paclced

column, ‘which i5 already regenerated and pressumzed Aﬂ:er completlon of dehydranon cycle 3

the packed column saturated w1th water is regenerated by evacua’non of adsorbed water and

alcohol The evacuated vapors are condensed The condensed mlxture of alcohol and water is .
then fed o the sueve column which enriches the stream back to 1ts prewous composrtlon. ThlS. LT

o sequence of adsorptmn and regenerat1on of packed colunins contmues T

Multl—pressure D1stil.lat10‘n

The fermentatron wash contammg Alcohol non- fermentahle sol1ds and water IS supphed toj

D1stlllat1on to separate the alcohol and other 1mpur1t1es, asa contmuous ow. S

The dlstlllatron system 1s desrgned for premlum quahty extra neutral alcohol The system

detalls are as helow.
The syéterh c"on'slsts of 7 columns, namely:: -
e CG strlpper ' '

e Str1pper colurnn'

. Pre—reac-tor column;-'

e .Eactraction column; -

e Rectl cation Colunan;-
* Re ning Columm,;
> Tuel Oil column.

T Wash is. fed to CO strlpper column to rermiove Cco _gas present in wash Alcohol 1s str1pped o

' '_: 'water in strrpper column The dlstlllate from strlpper column is fed to pre—rect1 er column to

.i:'_remove mOst of fusel oil and the d1stlllate frorn pre-rectr er column is: fed to extracnon

‘.lcolurnn after drlut1on wwith DM water. In’ extraction colurnn most of the hlgh boﬂmg

E "1mpur1t1es separate from ethanol in presence of water, The bottom ethanol water mlxture is.

' 'l"pre-heated by system condensate and spent lees before bEmg fed ‘o' rectl er column. In

F Tota]




rect1 er column product recti er sp1r1t is taken out from top tray and fed to.re- n1ng column N

[

where mamlj,r methanol 1mpur1t1es are geparated. Pure ENA is obtamed at bottom WhICl'l 1s'
cooled and, stored The impure spirit from top of prerecti er column extracuon column, '
rect1 er column and re n1ng column are top and balance alcohol is: recycled to pre rect1 er-

' column. The alcohol contammg fusel oil from pre “recti er and rect1 er column 1d also fed to: ' L

-

i .- fuseloﬂcolumn. L , S B =
' - The top vapors from stripper column Extracnon column and fusel oil column are condensed A

Eﬁ = o in evaporator for spent wash concentration. The recti er column, fusel orl column and pre-

rec’n er, column get heat from stream at 3.5 bar (g)

Rectl catxon column and pre-recu er column works under posu'lve pressure The top Vapors.,

from recti .er column are condensed in str1pper column’ for gmng heat to strlpper re boxler._-:

Mo st of the other columns work under vacuum.

_ Stﬁlage processmg _ ,
ﬁ L The spent: -wash at approxrmate 12, 6 % w/w concentratlon from’ d1st111at1on 18 concentrated

IR o multie ect evaporator to approxxmate 55% wiw. This concen‘trated spent wash wﬂl then be.'
§: " bumt i the botler to produce hxgh pressure steam The steam is then sent to. turbme to'f B

R generate elecmc power for its captive use in the. mclustry The exhaust steam from turbme wxll RO

e be ut111zed in- evaporatlon and drstlllery plants

E o The alcohol productron process usmg molasses is. based on the properues whrch some spec1 c"' -
l rmcroorgamsms have in metabohzmg sugar, generatmg a prodUct .of ethyl alcohol As the" e

alcohol produced has a low percentage of alcohol there isa need to remove water portxon- i

1
4 ,
i, S us1ng d1st1llat10n, The major process can be ClaSSI ed into three ma)or categorleS' .

o Continuous Fermentation N
o Multi pressure distillation

. 'De'hydratibn- by molecular sieve

Rectl ed Splrrt Proi:luctron

Ty, 3 .

F\M% o
%') Enuiranmental
Totm’ "
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_ of total plarit capac1ty is taken out. Aldehyde column.works under vacuurn. R

wash temperature is 8o- 82.°C and after exchangmg heat w1th fermented wash out let lamp of G

' spent™ washes remams at 35 4o°C this hot fermented wash s then feed at the top of

Dega51fy1ng column

Analyzer colunm cum Degamfylng Column o ) o _ _
Analyzer column stmps the fermented wash before d1scharg1ng the rest of the matenal s R o | .

spent wash. Metered” ow of fermented wash is feed to the top of the analyzer column Vapors

of Rect1 er column prowde energy to Analyzer column through a evaporator Rectr er top

vapors “are condensed on the shell side of the evaporator and spent wash is gettrng Te- .
crrculated on tube srde ‘Vapors generated from the re-bofler are usecl in the analyzer column
now cons1st approxlmately 50% alcohol and 50% water with 1mpurrt1es such as hrgher

alcohols aldehydes ac1ds, sulfur dioxide, ete. Spent wash from the analyzer column bottorn rs

'_ sent for treatment to the E uent Treatrnent P]ant ' ' '_.. L ' o L :" e

+

vacuum in the column is rnamtamed by manual valve wh1ch bleeds extra - a1r m the system

Aldehyde Cohnnn : -
Aldehyde column is. prrnc1pally used . for removal of low borhng 1mpur1t1es. Vapors ﬁom _
degasrfymg column are fed to Aldehyde column. The vapors comrng out of. the top of the .
Aldehyde column are fed to the condenser I where they are. partially. condensed bypassmg

coohng water.on the tube side,. Balance’ aleohol vapors are condensed in the condenser II

- Water is used for the Condensation. From aldehyde column top 'I'echnlcal Alcohol cut of z% . -

Molecular s1eve dehydratron for fuel grade anhydrous alcohol _ '
Rectr ed spmt at Azeotroplc concentranon is pumped by a feed pump to the de—hydratLon
plant The rect1 ed sp1r1t contarmng 95 % alcohol and 5 % water w1ll rst pass through feed
economrzer, then through a VapOI‘IZEI' cum super heater which will convert the rectr ed Spll‘lt

feed to superheated vapors The superheated vapor will pass through a, s1eve column, wh1ch is.

Enviranmenta!
“Total
Soluﬂons .



E _ _' . vapor rmxture are adsorbed in the column Along with alcohol traces of alcohol ate a]so__..,.'._.

' _adsorbed in the colurnn.

The Anhydrous alcohol vapors free frorn water vapors exhausted from the colimm are duly :
.""_'condensed in “the re- boiler at - the recovery column and is further passed through feed - -
E ecOnomlzer to preheat the 1ncom1ng feed and then to a nal product cooler After saturatlon'

.‘:"'of sieve column Wu:h water, the ow will be sh1ﬁ:ed to the next s1eve column wluch is already

tregenerated and. pressurlzed After completion of dehydratlon cycle, the SIEVE column'

E' . -:"g.,satuI'atE‘d with water is regenerated hy evacuatxon of adsorbed water and alcohol The, e
J

. evacuated vapors are condensed The. condensed mixture of alcohol and water is. then fed to 3

g .- .recovery column ‘which enriches the stream- back to. azeotroplc composrt:on, Thls sequence of L

: ."-_adsorptron and regeneratton of sieve colurnn connnues.
S B ,Y_',.,,,a-,.Rectr er, cumExhau t‘Column

column for further concentratlon. Rectr er column de51gned in sreve trays constructlon and_

= }' o : operates under pressure for obtarmng desired strength of alcohol Condensrng stearn provxdes Sl

5 heat to Recn er colurnn. Fusel Oil draws are taken ﬁ'orn Recti er column and: are send1ng o

' aqueous Iayer sends backs: to Rectl er column and fusel oil are sent to storage Techntcal'_""

S | s fusel 011 decanter. The fusel oil stream is drluted with water for separatlon of f'usel orls The o
T Alcohol cut of 3% of total plant capacity is taken out from top of Rect1 er: Column Rectl ed o
E_, - -'-Splrlt of, 95% v/v concentration is drawn f'rom one of the upper trays of' Rect1 er Column and i
E -, L .-'._.-l-"sends to. storage after cooling, ' U
L -f_,_'47 ' PROPERTIES OF ETHYL ALCOHOL B e
El . - - -Fthanol w1th a cherrucal formula CH CH OH is cornmonly known as, Ethyl alcohol Itis aIso.

3

K _--.‘.jsrrnply referred as alcohol or SplI'lt in pracnce The Facrllty is manufactur:ng ethanol of' a fuell.' -

. ethanol of di erent Frades The physrcal propertles of ethanol are glven in Table

- :Tahle' Physmal PI‘OP’EI’UE.: of Ethanol
) I :__Decnpu"n
B.  [awpcan

' --.-Colo'r-less '

F\al oty ' _
%";. Enwmnmenw!
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. ‘and as raw matenal for vari.ous chemlcal products as mentloned in the table gwen below

Physical Form - . ... . .- . VoltileLiquid-
odor . " Alcohol odour
Taste R — ‘Burning taste
- .MoleculaI'nght L .. 46.07
| Molecular Formuda -- =~ -~ - - CH -CH ~OH
‘ - . ) 03 :.O'
B_c:i_ﬂmg P01{1t L 172 F (78 C)
{ Freezing point | | -17901'? (-117-°C-)
Critical temperature,C = . 2431
. | Critical pressure,Kp- - - 6383.48 L
© | Critical compre551b1hty factor,Zln Pv/NTt ‘0248 - .. . il
' _Den51ty, dat 420 cC. .. ‘ 07893 Lo
Reﬁ'actlvemdex,natzo C L. 138
Surface te:nsmn at 25, Cindynjems . = 231 - _
| Viscosity at 2o Clncp ST g oo
| Heat of vaporization at normal b.p. ]/g - 83931 ' i
Heat of fusiom; J/g - o 104.6
Flammabihty lumts inair Vol. % 4.3.
Lower;. - , PR Vol. % 19.0 (_
Upper,- ~ _ . . - _ _ _ A T
Aut01gmt10ntemperature,c : 793.0 S R R ao
Flashipoint, closedcap, €., .~ - 140 ' ‘ " IR
Speci;.c heéat, at 20.C, ]/gC S 2042
| Vapor Pressue . - - . .. -4ommHg @ 19 C =
; Y{E‘PPT Density” - __ ) ' usg kg/Nm
1 Water Solubility” -~~~ =~ © . " -Soluble .
Voladlity ' .-~ o 100 % i N
_:,OdorThreshold o - os=oppm T
{Viscosity ~ ...~ .. -~ - . daa-1q1cp@20°C i b
.Solvent Solubi]ity L . Bengzene, . ether, 5;-.::ic‘e_tdi1e, i ".chlc_)fo;fofm,. -
! ' methanol, organic solvents. R

Ethanol 'I'yp es

Tn ecent years, the demand for alcohol is contmuously 1ncreasmg due to 1ts ut1hzat10n ag- FueI SO

A well run factory w1th hlghly e c1ent plant can produce up to. 90 11ters of ethanol from ,‘mgh :

quallty cané- (16% sugar) but 74 11te1's is the more common benchmark used in the Umted-" L

Enwmnmentnl
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. TABLE: ETﬁANQ‘L "rypés'&'us}zs

of s sugar and 38 5 11ters of ethanol from a ton of cane. -

Fuel Grade

o Anhydrous Alcohol—

99-9%

Used in - the "pharmac'éutica'l 1ndus’rry "tc.')‘- :

pharrnaceutmal 1ntermed1ar1es and products (e - in cough:
rnlxtures alcohol is used to dlssolve mgredlents not able tor |-
be dlSSOlVed by Water) Also used in surglcal spmts rnedrcal -

| dlsmfectants and in the productlon of soIvents for use. ini the

prmtmg ink and lexible packaglng mdustrxes

-produ'c‘e RE

. Rect-i _’e’d 'E—xtr:a',. _
. Nedtral Alcohol'_' N

| g {ENA)

b 96:,-4%': o

Also has pharmaceutrcal apphcatlons’but used malnly i the

personal care 1ndust1'y to produce cosrnetrcs, ha1r cdre
products, t01letr1es, fragrances and perfumes. In the food_
mdustry, it is used: to produce avors and splmt wnegar
wh1ch 1s used in various -pickling’ processes and in the. "

Ty Al
productmn of condnnents (e g tomato sauce, chutney, A

mayonnaise and salad dressmgs)

. B GfadeAlcoholu )
) 94%

Used in the production of methylated spmts, 501vents and

thmners

| Ethanol yield: -

. Ethanol yleld (hters/ton) bas edon actual productton

Sucrose theoretical -

. Sucrose | ‘ ' 586 -
Sugar Cane 8

C-Grade Molasses ' _289‘
| .Raw sugar 563 .,

Re ned Sugar | 586 i

. Au}uhanes

' sterlle a1r supply system for yeast activation. and yeast propagatlon

AV Total

B £nvfronmental

- y M
‘Q@; 2y Solunons-

' -Aumhary system compmses of dosmg systern f'or nutnent antlfoam acid, Caustic as well as




':-ETHANoL_BEN-CHMARKrN,G& BEST PRACTICES *

Ea _' PREFACE - . o
: The Ethandl Benchrnarkmg and Best Practrces study provrdes an overvrew of the ethanol- §
productron process and some information: on potential enwronmental jssues’ related to the' ER
1 process. “This study also introduces. concepts for rmprovements in" the use of resourc:es |
IR 1nclud1ng energy, water and reducing envrronmental impacts. Addrtlonally, 1t is mtended to N
I '.'educate others outsrde the ethanol mdustry of the challenges faced by fac1lrt1es to conserve"

' resources. ,

l o B10~ethanol productlon T
- Bro—ethanol contrlbutes more than 90% of the total hqmd bro-fuel consumptlon 1n the world -

_ F1gure 4 shows d1 erent routes for the blO ethanol productlon process;. As can be seen m the

gure sugar/staroh obtamed from sugarcane/corn or cellulose feed stocks foll: :

7 5,1 \ Snilh .w\ “:“‘g\ 'W\h'hi rt\h—ﬂ ﬁ, \w\\_lﬂ \\?hjug\ WRRELY
of fermentatron d1sﬁllla o‘“\‘k‘d\d St ﬁat‘roh muoi'der SONSIEN u\ce Aigst anduse"c

L separately in. the gure in order to make it dlstmct from other conversmn routes

'I'liis :rei::ort corers ulolasses-based bio-ethanol, First generation bi'o-ethan'ol' obtaihed:from-_'_.-;z‘:
'sugarcane and corn feed—stoclcs has so far dominated the bio- ethanol market. globally' and'.._‘-:"f |
| S other techno]ogres are at an_early stage of- development In 2009, global ethanol productlon '
' was about 74 b1ll1on hters, a four fold increase srnce 2000 and 1t ‘his’ contrlbuted to a"

| . reducuon in GHG ermssrons by 87. 6 m1ll1on tons ini a year The Umted States (US) was the._ . »

' -" world largest producer of bio- ethanol accountmg for about 52% (i.e. 38 5 b1llion hters) of the o j Sh

total bro—ethanol producuon in 2009. Brazﬂ was the largest bro—ethanol exporter and second _ :

: largest producer with a share of 34% (25 b1ll1on hters) The EU produced o 9 b1111on hters ) 5
Iz (5 3%) whereag’ two emergrng developmg countrres, Chrna and Indra contr1buted 2. 8% and‘_ -

o, 5% of the total blO ethanol procluctron respectwely

Bio- ethanol productron could surpass 125 million liters by 2020 wrth the developrnent of new|' . :

agrrcultural pohcres/programs along with the explorauon of new feed stocks m Amerrca Asra""'.’:

| BRI and Europe. The prlmary feed stocks for bio- ethanol productlon are corn i('US)"‘-sugarcane*

Envfronmenta{ —
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,(Brazrl Tharland Indla, Austraha) and beet/grarn (EU) D1 erent bIO ethanoi producnon

 Ethanol from sugarcane from to be the ‘most cost compe‘otwe o’ver the-last few decade,
' -followmg a steep leaning curve the production of ethanol and there fsa strong global ethanolf

marlcet for international development

'-mdustrymolasses. : S LT

; ) obtatned durmg the crystalhzatlon and centrlfugatmn process in-the producnon of Sugar is' no"_
. longer possrble Paklstan could produce 5oo mﬂhon liters of blO ethanol from rnolasses whlch '
" could be used in the transport sector in a blendmg ratio of 5 -10 % sawng US $ zoo - -4oo. .

mﬂhon -per year, brlnlng various envrronmental and health bene ts. a

: combmat1ons of techmques could be adopted for treatment of a specr c waste or the

contammated recemng enwronment but are often }udged based on techno economrc-

4 %c Enviranmen tc;!
$ 3 - .

proceSSes are drscussed by various authors in the 11terature

' -Be31des producmg ‘bio- ethanol from sugar cane juice, as in Brazﬂ other developlng countrres S

:"such as Theuland and Indla are also producmg b1o ethanol usmg the byproduct of' sugar"- -

1.

Molasses (w1th a ferrnentable sugar content 40 ~5o percent by Welght (w/w) 1s the byproduct.".

. v ™
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_: Pollutlon Control Strategres . ‘ '
Pollut1on control strategres can be broadly categouzed i to preventwe and reactlve. The o
i reactive” strategy refers to the steps “that may be; apphed once the Wastes are generated or,
'_'.‘_'.v*contamlnauon of | the recewmg environment takes place. The control technology ‘or, a” .
" :.combmanon of technolog1es to nunnrmze the lmpact due to the process re;ects/wastes varres_...

'.wrth quantlty and charactenstlcs, des1red control e c1ency and economlcs. Many:-
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Therefore there isa need to shift the emphasis from the reactwe to preventwe strategy f. e., to:-".'b " _
promote preventwe enwronmental management Preventlve en\nronmental management;':? el
tools Inay be grouped into management ‘based tools, process based tools and produ,ct based

) ) tools Wthh are- glven below:

5.2 ENVIRONMENTAL INDICATOR o A AR
T AIndlcal:ors can: “be c]ass1 ed in to environmental performance 1nd1cators (EPI) and_ .
ermrpnmental condmon md1cators (ECI). The EPIs can be further dmded 1nto two categomes

i operatlonal performance indicators and management performance mdrcators The; _

P ';operatmnal performance 1nd1cators are rela’red to the process: and other operational actmtms
T or the organlaatlon These would typlcally address the i issue of raw materlal consumptlon "
—'energ}r consumptlon water consumptlon in the orgamzatmn, the quantltles of wastewater_

'-generated other solid wastes & ermssmns generated from the orgamzatmn etg .

1nd1cators prowde mformatlon ahout the local reglonal natronal or global conchtron of, the:

" environment, Thrs mf'ormanon helps an orgamzation to understand he enwronmental :
) 1mpacts of its activities and thus helps in taklng dec1srons to 1mprove the enwronment’il ':-'_:'.'. B

: performance

- Inchcators bas1cally used to evaluate enwronmental performance agalnst the set standards ancl -
thus mdrcate the CllI'ECtIOH in. which to proceed Selectmn of type of mdlcators for a rm or

el pI’O]eCt d’epends upon its relevance, clartty and reahstlc cost of collect1on and 1ts development
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L State ofemnrotnment _ R T G
ﬁ T Internamonally accepted DPSIR framework for the presentatlon of the mformatmn DPSIR .
Do refers toy ‘_ o : . S b -f R ',_:__ ‘ -

! . S e D Drmng forces - causes of concern i.e, 1ndustr1es transporta‘oon, etc o e T







