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COMMITMENT AND ACKNOWLEDGEMENT

This Initial Environmental Examination (IEE) report has been prepared by Hexagonal

Angle International Consultants Co., Ltd for SSBE (Myanmar) Group Co., Ltd. for the project of

“Biomass Pellet Production and Exporting Factory” which is located at Land/U No.22/71, Plot No.

494(b),

Po Long village tract, Myaung Mya Township, Myaung Mya District, Ayeyarwaddy Region.

The IEE Report is designed by the following criteria;

(a)

(b)

(d)

(e)

(f)

(8)

(h)

The designed IEE is complied with the National Constitution, Environmental Conservation

Law, EIA Procedures, and National Environmental Quality Guidelines.

These environmental impact protection procedures are designed of incident avoiding,
mitigation and replacing for the project proponent who commits to follow the

environmental impact protection procedure.

This Initial Environmental Examination report is systematically designed not only for
environmental impact protection procedures and occupational safety and health but also

emergency management planning and social welfare programs.

All facts including in this report are systematically surveyed without bias. As a third party,

we commit and take full responsibility for all facts in this report.

The drawings, sketches, maps and other illustrative figures in this report are for the
demonstrative/ descriptive purposes only and not to be considered as approved boundary

nor accepted territory nor recognized properties extend of any kind.

In case of dual or multiple meanings of the wordings, those wordings should be interpreted

as relevant meaning to the concerned areas of discussed in this report.

The individual/ personal, organizational and commercial data and information found in this
report are included based on the concerned authority’s requirement. The privacy and

trade secrets concerned are to be addressed to the concerned authority ECD.

We strongly commit that this report was prepare in compliance with Myanmar

Environmental Laws and Regulations.
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DOCUMENT CERTIFICATION

I, as project proponent, Ayeyarwaddy Success Venture Foods Co., Ltd. commit to comply with the
followings:

a) Comply with the commitments of the environmental and socio-economic development
revealed in the Initial Environmental Examination report.

b) Acknowledge and comply the laws, regulations and guidelines associated with the project,
included in the report.

c) Give priorities for the occupational health and safety of the workers.

d) We, SSBE (Myanmar) Group Co., Ltd commit to follow the environmental commitments,
mitigation measures, management plans illustrated in the IEE report. We also commit to follow
the Environmental Conservation Laws 2012, the Environmental Conservation Rules 2015 that
is stated in the IEE report.

Page ii



398615509 sracqlé:qllcs
oIl §3ls:

SSBE (Myanmar) Group Co.,Ltd &)é GG‘POU@)U%E?:GB:D@SI G@Dé: 96‘3&
Q
8

(
G@DE:@@L?(&%I (?36(0383@0’{]38’)3?5@ 3908(7339?03 9@9270)I 3(?839?(73 JJ/QOﬁOlI e@@é’looo

29Bem(qo 67 002q§:80m)gc oG epadlgp2icegorontacifilgioselsc

Q C C C cCome C ¢..9 C 9o¢ C C < C o < <
@OG(UDCO)’JGU)’JCG)CDC\)O@CS ?Q U)C(&@CSC\POC@S(Y? C\?O(Y?CGQ)DC&(’DG[EO)O’)GJ @0)0’]03@"

° L L

°

le)

o0¢__Q¢ C.9

0050§:07Ead§:36266):3:8:504 ¢ SSBE (Myanmar) Group Co., Ltd. @ qC:&:(g04e

3998@ 339:>°8®§>[§°e 209 c°;°®d]°°e033§®3@ooo§ooo§0>8[§c°;° & ooé8[§5°m8c°°3aeo'r
T I.CB ° ° '% q ° °8 Y { °‘?° T Y §°
o _¢ C N c [N Q@ _OC¢C Q c _C C OoC O¢C
c305§065008g05a 0P C0CsqPaaa0: €qP00303E:63 20038 00508 ABS:036zeq)

é:o%:go@ &g%@o:eq:eﬂ:éh:eﬁ B-Q-JoJo qorc)@cﬂ 033990& EIA/ARIC (80@(\)350)3)/(3JJ3/J0J0)
[ omsB:0050§:09Ca08:06(gC:38qCS00  (Initial Environmental Examination - IEE)

Gq:ag[glogq% oac;:noooo:@o%ql(ﬁ @%@oséo’]mén o%e@ocf: SSBE (Myanmar) Group Co., Ltd.

COC o

< C < < < 5 Q .
200 mm@og§§w39§ooa§ccoomosg@eochgm (Hexagonal Angle International

Consultants Co., Ltd.) ae0z ¢oiq8iq) 0050§:03Ce0§:00(gC:co0ci0d3q  0gd:

oo%o%:cqéao%:@tﬁ@é: 39861850)3 (Initial Environmental Examination - IEE) Gq:s@éo'boéu

< < C Co O C < CN(Q < < C Cc. 0 <

JoJo 9§81 gdw RE 003§0300Emp5e800053(G: PELRS:03RS[EEINd o josd
g§eoogéoondend  (goclaopdi 005§0op5680005(g8ssE  M&0PPS:0005005(gE:s
3 2 2 AEes RS 2OPRRRONOFC:

Q  Corimo S < . < o < oﬁ Q S 0 Q . Q
C\?OC@&{]’LC@C OO’.)O@OLROO’_).,OO[E (l)QI.C\)({I’JoG\ GQQImGQNmQIDDCY? @2 O OQC

°

e@%@ooo:&oop_gu

@ud2% O 8503§:38q s 070088 ¢8|cSqpreisagindaacondyps

022080000220
B 5"@ . 2 BicoicS 8805 0828105
Lo OOLC\) L
Lo
SSBE )
(Myanmar) Mr. Dennis SQ?OOQOO'C
Group Co.,Ltd G322CoOR 06
@(Q]q%:wo (33(5@]@@)|
SSBE 0 S @L‘?O&
(Myanmar) Mr. Peng 13509663086@qqg.com @spoo%o%é:eaoa@: 09761214714
Group Co.,Ltd
SSBE Mr. Peng Haoran Longgang, Shenzhen,
(Myanmar) ) . )
Group Co.,Ltd Managing Director Guangdong, China.

Page iii



g m8:00508:0qCs0§:08(5¢: 303050335q103¢p:

Q@o OC o] e ¢ o o C Q N N C C N
8003Ssmqfrmont  1635050m6(gd 00k§gPeos0¢ EoeroCeneom¢ono3apdepogt
Sa500p536([gd 3068050533 gp00p5ea0005(gEsa¢ crded: copduod(gtsil
? Y BeQP:0 3§G QQOCH: copR :
C C N C N N
0050 600edamII 1026605QIE 008(50)03|¢ OsSE (08),000) 2§
IEE/EIA 3303051 1oadeiapdcsicopSoodes(ops  oodogiogésl  cneea:adlep
T SH QD T §° @ i s §°(Q| ?o Ll Qf { 61

C C < C < C 'T‘OC o o < < Q¢ _¢
:DmGGTJOOg?Qﬂ’JSS’BDS &)§3®®GC\QCUDQ§I @0@0 éL‘CGZDD 8?3('[1"_3&3@661’)(’09&{"33 GCRI?QIQT\CGI@
C
C

C [\ c o¢ Qo CN Q < N _C C [\
?g 00)0§802|C@i061’) ®89§8G€18 3’3@39@8&{]’33 GG]_ZQG].:%SQOB('DI OO)O§8OQ|

o¢C QO¢C C

®§ 00 GG] 8’)§Gﬁ QO3 &3§QICD3361 oo§g OO’)O§ OQIC m§ ®®[§Co |EE 39®q09®3 Gq q;qﬁ

390308 Hexagonal Angle International Consultants Co., Ltd. 3222 gosqezgdba@u

C

A msdroodofioyandiodgs: (IEE) m8¢Csoocsondgndonpd ss(njeuimg mopd: HA
mgadel we(ngplimep

C Q < N N C N < cN(Q
HA (DGGD&?@ @& cam gC‘iD U)O)e"t) @0)[93 JOOQ ?0)08C o0DC oop_ac;ooocg[g:

-0

[y c o¢ S [N < o] C o C Qo OC
ODCT)’JOOODO§SOQICQCQDGB@GOZC\?OC«%%QPZ| ODODODOG&)'.)CGGISS‘(?CGTDG) @‘&Qﬂ?ol ODGUJDD§

€®§>m§°em3cﬁoo[§5°moc°° 2203 6802EQOOAON0l0S  20050Ses0rE e e
5 ° i ° §DQI°L 8 C\?.I ﬂ. & R0 Q"Lq

-

<

863(7%%86{"33088 @édg cal @&O O@DﬂC({I’%?C O"GOTC GSODC%]_(Y)Gj gt\ GU)’DGﬁ OGSOD(%

C < Qo OC o NS
&D(T)QODGGF(D@(D'?%{PSI 393§10?8CD(T3$§°[9|_866133)C‘83@§ [§§eoezqooo:coe: 3980(;@(;

C Qo OC < < c Q c. Q¢ C Q co ¢ < < < < C
O)CGGFO)GO’L?SI €1§(T.L)§-[§e @36103’330388('_)C208C QGFDDaCDU)GU{ﬁOS:L) CD(DOD@SG(Y)D(T)O?@CS

86038 °00°[§ @ 2005008690086G @w; 880382 &  eQeomtmemde) ”né
§° GI§ L§ I.o [C Lo |.° 6]." §I’° ?o 8 {o q Léf‘

0

Q C C Qo OC O C C C CN
[SLDOUDGIQ)DSC\)GS ®80’)§80)(70)C O’]OCG&)'.)CQCDQO OD@II

lo]

N
:oﬂéqumaao%zo)o%@& (IEE) oorgo$oqj 9%88390390) (EMP)i oorgofézoqlc

G@Dé@é@pjﬁ%@o@)qééoo (EMR) ©2003 :39861 Co0OQ|I36E): ag@c’ o?occ? qPs (ﬁ Gsoocg_oo

m§§:oogo§:oq|c°:eo%:@oc)@&s’ao%qcém(IEE) Gq:egoT?qID:@ﬁo?éc$zmeog°@@’leﬂoz

?(:70)(‘!8 qé:cféeﬁ &)(TS&%(%QDSQ@%Z(DC&?G{PSUQ GG’B’.’)O’SG(S’S@(S] @Q02: J ?(S: @Q02: ? 088

G(S’S@QDD%(.S]OD@CII

@uwd: | 33@00:33@03309_3: (HA) (*Qgcsg

a'agaa@oé:ag@é C\Q)(StDD C\?&C%%U)’)O%

Page iv



Q ¢, S .S <
O20DEIQ$LOIHOO

%5600000:39@@0:

Q@ 900 C
ep-18 slavl~leplen
(Hexagonal Angle
International Consultants

Co., Ltd.)

C C ’]C C C o [\ C
30D Y/ Jl 000DV 63ICzeCC6:! MN§RV020§:MC
C C c Q C < cMme
9G/Q §ORMI emocgg;moo[gﬁwl ao§:o®[§c:|
< cra < CQo TN
9§88 0o30§:0E8804,3¢
c o
931 0G-0EORR) cep3g(aci ogogaes
Beco:dS - 3903@0:@@@3@0:u
thuthuaung@hexagonalangle.com
¢c ¢ o ¢
005959000 - www.hexagonalangle.com

@wd: m§§:oogo§:<‘q|§ao§:o§)[§&) Initial Environmental Examination -

Gq:@éORQPSGﬁ wcﬁs@éepsaaﬁa:mc‘p

<
. 0220§0920D9
e < . < <, (NS 5
o9 |  @epdacepon: 0poD 3qPOTY|Es apbcés 3oy (0] oo
or
Q o TN [o] < < C Q@ Co
000N (069§ 39000 QGI0ICIOMRPUOGE)s 3206 CI0D
< Q ¢ oC Qo OC N C C o [}
1 COCOR$E OOQRNV 0CEP 0OM§3qPRC 02OFOCK)
ecm:gps%éé) s@@eo: & 8é(ﬁ§: @’@oﬁ?zw&j
C o [N c Q C C
eaToT?oﬁcsaoc oggo@ (%8603}! ‘De@'%’@c"' .@o@col
o Q Q N Q N <
ol o O COSQPI&C 36800C
(eesooC 80(3@:)0@(GIS)| OIS PUPERS e 2%
S(oorespops e 388050080538 [o33S
ag‘?@g,eq,?"f) S ¢, g Qg P2 §Ci600CHMD|YCs 319Cs
OOOO@O‘?_IC@?CSPG(\) [\ CQ@o 0¢C _0OC¢ s
o 00>0§309|COE00§:30CEP :ra@eo:@c:n
QVogoPXd (Certificate) 5 Q
1 :ra@eo:sa@o
C oc¢ C
cqoo?c@csn
N - S 9 Qo
©UD VEODV§I, CPA0: YIIGEE POODS: 3206CI0D
o o < c [\ < C C o [}
(eqéonecwa) Gmomul?@cm 0050§MYC splolc-lelev o)
Qo N Q9 ¢ e, SRS, oo o, &
0020380, Sosloal™] ao§o®o>[§c,| @h o?.,aooﬁ
. oo c ¢ o ¢ o FQ 2C,
(eq§opoc03) OO20IOYC $¢ R [634(36 [gé=
T33ces it IS ¢ 00 ¢ [N Q
G3132326@0 Qs ¢ N 08307|C 00RO 00504:M)C
eslélpleislootiep] [
(OO’SO%S(’T{I&?& oLo " @%8@8@88 8 QO)S(YQDG
J” N N ’ (UIQGGOCB)I c ¢ C Q ("‘o < é‘ (‘JL c
cpeogaye 6 o -« 0020§309|C FOECIDD ao.§,.<)>o>[§c° §¢
L o 300062y, R Q Q <
(@@goﬂcﬁo@gﬂc) . o (=] c% Cal :YI?GGOS t}i(; CD(DGGTDO’)?L
(cq$0p6003) ¢ . ¢ ac .
T o 0o30g:0qE Hep cogRyjes:
00>0§307|COCEP Q¢ Qo CN(AC e <
QROCS3qPs oeo.iga@c:n Yo SHaRIH ot
[evlabal IeToba) < ;5
ok 03¢ 2[gpacsd
(Certificate) eo°[§<°:°n
N C co Q@ Co
cﬂcmogo ©20733CQIC§VOD 3206CS0D
(e20p32EqE8000) §0500503¢ 0580 063003103
o O(Q ° o ° C
0003 E8o05pS: 3603,39(03§{(S: (81 9%:005¢)
c C ce e C C C
e3lodo N 60030 E&vocosen 2[00 [g¢s &C
SO T S e Sewsog ;H@Z o @m@ew@&o
aP (620p3aCQ|C&000) Jens 2 % 5e i
SDEQJE%&D’JO’;} @(I%.,@c.,l Flableblobl Teb I3 320C:0R0)
¢ ’ 08§:q|[8[§§:| oooof§oo
(6209§p3:0p02) . s T
CODIIPEEP OGRS 0loopd

Page v



< <
. lopolor-Yoblobleh
op | @epdacepon: 0pod 3ePSTY|Es apScé: meay 3(0]| ?oﬁ e
32985300
wwooew:sagqocﬁmocg
Q S S
0081 GE|OQ POOPIO:GE):
ocC C c c ¢ [o BN
cB8:315¢ §& gg0dagad
Q o TN c °
006 9§399P203C s@@co:
< c C <
m(gdesoolgad(gal
Qo N o} Q 9 <,
ClSpplen]éier) 0OGV3&E G@aoqgo 3P9§2 (oh (g)l
¢ ¢ < c o 0
(®:go:[§o§g 0| 32603262381 GIS &¢ () eplen)
0p66V3) I:)S(;) Remote Sensing (RS)i oooo$o€
N o} C,.QS 9o CX (2,
Qmo%ogo(ogeeos)l 0Q|OgC:NCEP 0609539 quoooo[g., GIS
c < oc O¢ o N C
C oo oo%oc%:o:ﬂé sx%éep P& §REORPQCERCEP clgeqzag(gcs
o 5 .8 0gmQ, c g, <
caleams(go58§ cep0008 [0§e0:c0003E[gex 0030§:07)C326)
Q< c o¢ . e S, .Q S .9 Q Y
00504:MIC WCEP | opoo(Certificate) GIS | OFPOFIOYCIRIDEIECY | PITIEI0PC3
o) . . . Qo C Qo O Co Co
a OpecV3 ¢ Data Visualization C000Q &G 000043 oxfgés
I3 Q . Qo TN (‘e Q° (‘o
0pog & (3@ 63lCs (Certificate) 8595 3(g¢: 0gCs30Cs
cs028) (:3935|39(\>8:|39qu°| G(\g(\)o@&*l
Gmsfaqéaaeogzl G@sfaol’?seﬂgf
eqs@qéaraeogsl o?$é]§) GC\;(\D@S: §§:
o N\
MRECR.NY
3055
LhYe] Blek:
C C
o:;Jc:o@c:n
Qo [\ C Q@ Co c ¢ C
09 00’0§30QICIPOGCIVIQPS | 0O0§:MYCT
00 (H8cva) | ¢ °:>a:>°[§§°| QOo0GOD 300 S3602:05¢s
L QR 8 ° 3 ORQEOR,:0Q > 9geopcs
c C c
00So§ioqt BEep oyofgéa o[3és
‘ C ¢, ¢ < ) Q. <,
cogooe 000§309|CIEPOIPCIS0)D 0pC30Cs
c C @0 _0OC c
£ C30006 &C OOMNS3 [Yablabre| Yot
o 810003606358 0poo(Certificate) L. oy 6 X "T‘Q 3 @
@ea@g@cz(mmmmc:m e@s@o?szﬂg
oc N < c
Q]! COO3EPOTIGI: chmo@ce &¢
cquapd®egi pgsle) | opaRecp. g
n8evasd 6@38 2 8®°[§€°l
iL ?o Cg B °
s@qé:a@eog:u oqﬁ:o@é:n
< co N (o) ¢ ¢ O CQo TN (‘o
32CQ|CHLIOY, ([SL@ 95,003QM069§39 39S (Jh (oh
C co Q N Cc ¢ C G C
FCQICSL) 3OTPOPI OPOC§:ZC (9 (6) ¢ (0)
oooo$soq|§ a?g&p aagqou%mésﬂ&eqz §<§
Qo N
é:w%zo@o@ [Sablabal TeTobn) 07§:6266): ©069§,39
G . (Diploma)i 28307
c@d (N c c [\ ¢ oc¢ (N
[SepticzNalovToptets el 00>0§309|CIOCEPIEPO
6 &C oy dsencep 3602:03C2070¢ (32201
(Certificate) 3e0Cs PO

cCOTBOPSIEJ

Page vi



< <
C C C . 0220400
PoDSSC 0200 3QO53](Cs s ey 3
23séepop P20 209 25cds 2e0p3(0]) oo
Gqsaqésacog:§§
<
o33l
o o o c
33%)0@ (opecv3s) eplleClcite 329¢: ()1 ()
9 Q . Q
oS0y B&p | cl§Bagomepdaegs | (@) (9) 5¢ (0
< c [N
GOPCOO60POD ogc:aocsecpmo@c:l
o N\ Q_¢ C
(Certificate) 0popeaR,shgqp: Bod(ac:
oor°>oc§:(r{|<°3398qéé®o
Q [N C C N c c ¢ C
QI | R8630CEOyPOO) Gq:ag@czl 00504:0C
39‘19_339998303830”? 8
Qo OC Qo [N C
oem§z®99§og[§c:
(3935I:39C\)82|39()Q_T$I
L
ccosgqp_Ssgeogm
eqsaqp_gaacogsl o?‘%o']gsl)n
Qo @ O N 9o ON .
©02DDQR, @OQ|sRq[P: 06§39 329¢: (9) ()
Q < c
6 o ooc (cogrev3) 32030 (91 (Q) ¢ (o)
ol QS(YB(Yec?C o o < e <, e 9 Qo
Bdocdo0:03, Q0IND0V0I0§:MYCIOEC
N C
(00603) o>oeqseg[§c:u
Q C o c < C c ¢ ¢ oc¢
32C0M00CEP§O QGR0DCIOMIOGE): 0070§:MCNC
84,88 BEp8d3§eapont D360 3EIS
3CQICEL0}, ol §:q[o: P8P 326 y:
ocC C Qo [N c oC C C
o ¢ oo o?csooo@czl ®99§°§[§c:| o?c:ooo[§03§9
@ 230C:0§¢ Y e o7 o N
@g QGE0OCIOMRVS G@(L)qp,c;qoeg@
eq:agLésp G@{)qp:eq:aé &
B
[} N < < c ¢ o
0@2p, (@§60®9)I RYO§IMICES WCOO0§ GIS G@(L) e
[\ c o¢ < C C c N c
0030407 CIOCEP 000008 Goooooo%@cm ag@cal
o c ¢ c
GOPCODQOPID G@sc;o?,qlgg 00504:MC
(Certificate) GIS §\<f: ®o°>oo§zem:>n%oﬁ[§8:| Saqé 326038
6 ¢ 006 Data Visualization QGIS §<§: Google earth or% or%ézoo:)g?eﬂoz
20l 230C:&CRs - . . o P
(Certificate) 39:):3@@ e@geq@g@can @I_Q?O@Cd G@
o C
323:9|9 &C
Q o OLC JI-0
0OM1§3 GO
o C‘° Qa
0D 0pCss0Ce
capooo(gél
N Qo OC‘° C C C (N Q o O(‘o ﬁ
R0G3y, 0OM§:&E VODMIPY bETeat =)
o N\ Q [ o N\
RoeeR.3gqp: 805 (381 | cpoge0z.sdg
e ¢ [\ C Q@ _¢ C
co, MYW&E COOCH{CYPs QP2 dop(yCs!
ool GGT?@méi‘° te . ooLc° N S Q@ Co
(0302 p38E:s00503 28qden
@Esu eq:ooo:@é: .§cf:
C C
oSoqze)

Page vii



0)’.')O$QROD§
339%2(7)(‘3;)

33J093C005

O)é 390@?&619%8 089 39@33?]88 C\P8C$8 396(7&33@[

q%@é:l 0)036@8

(S

o poeasé §p5:p0e3(ggo8iqIndqp:

°

SSBE (Myanmar) Group Co., Ltd ooé :>aoo@t>oo§§oooooooc°>o%:0{]808%:353661:

O§@ 83'?? SZ'?U)CD’%GODD OU)O§ O’.?_l(% 8L(Yc) L@%SO)O%@C &c?) GP(\?(SCX?S(\? §[’D_S (JOOS)
Q

¢
sgcﬂ[:ooo:oooo§:cq|csgqgsaeogsme:a;§:ﬂm Joo8) | [§§eo%ééq8:$:@lf>§ugoc;3 (Joo
¢

230[g8803§:8¢ 5005056200 00508:mIEBEPeE WeeqEadCapaclagp:ad 632083CaPa¢

le]

L
°56mm30839@[§é[§° "63:00508:M 2083 ®o°>[§ 1 3206Cd0003 @0@ 3002230100201
‘? ? . ‘7‘8" ‘?""QI §° 8 ? |PeE)sa023% *

32620380503 :rao§ () ogc Gwo@oo:r(ﬂoa@u

i 8écﬁ$:eog[gq|(r3

6.0l ooéc@sp

SSBE (Myanmar) Group Co.,Ltd oaé csspo or%é GSOD@SI G@DE: eéjcc:l
6@388@@L§05I (cé:ecooc 36O 390®| 39(730039?00 SRGD B Lcc:sggsor% J J/Qoé’p G@@gl()a’.')
oq.QGeoo(qo J9R-GQ oogq@:eooo)ogc oogﬂ[gz ooge§<;p@§ ¢o ogée@%@ooo:cﬂooén

Oo

80
(o]
o
L

94°43'30.0"E 94°43'48.0"E 94°446.0"E 94°44'24.0"E

16°30°36.0°N
16930'36.0"N

z
o
{==]
=
(=3
~”
15

o

16°30°18.0"N

B
‘% Project Area

16°30°0.0"N

94°43/30.0"E 94°43'48.0"E 94°44'6.0"E - 94°4424.0"E

o B6038:eoon(ge(gd

Page viii



91 00p565000366:m000

@.,. 8 S Q¢ QRQ, Q Q.S s 86038:sh Q.8
(yar%goooooﬁsooqlcao§°o®@cosaogmogcoaocoec\gmoq|§ogc o:eooq,o@ eaoomcx?o
carodcSonad 0568558 Al0nS e Q& . ... 8 ¢ .9 g Q
Gl«(\?()C@&ﬂDoO? GmOCg_(DG%@@O)O OD&II G@’J(’DC\?OGG‘P(\?OC 0(7% g§(\)l J()J()??O)

[N CN(O Q [y C [ C [N Q9 O [ C (8§ c
030@0009[9: @[9co|J0J0 980038 680005000ea0Ciqp: [9:@:@@@@0 20p51 32650005
33°°c']°9[§o°)[§° E:0369 38 ME0DS:0005cs6pI 0005000 eI POYJCOI a8

8" °T ° c:I ° I.°? L§ o&" @ §€[ T T @ '%61 GD GL]" '%"’

S O?%GQ_]’J)I o%ooé:eﬂossgog(ﬁageaooé 020p5030l0€Al0p51  cp&o00s

C [ [ C (o] CN(O [o] C C co c ¢ _¢C o C
clevaleale @ e@ﬂc:mc: E:aB000E3(Ga 303003508 3§m[§®®[§c:c\300§209 cp&o00s
(8§ o C ¢ O¢ Qo C C C o
20p51 Begond 20gpeomCediygliogs esoondapdeq:

S,
(2]
&
(]
3»
Q
)
°On
()]
8
(]
'0_0)00
3
Qs
c,

Sa50s oo@co QS .9 S < o@c e < C‘@C’] g
ap&o00s o1 3038(gE:00csiqpiad cpdoot FBe0S Jo 9§9¢ es0oEgaBeRS (§Sclaopdi

° N c O C C C C < C c ¢ C C C Y
36(35305(gop3(gS1 cwdiewo0d(gls cqaode(goicadeigpiagé cvdaon: F@ewDnd Boss

< <

SoCepSGscloopSi
?

e Q. .8 < Q G c, 8 Q9 g
§oqg@°o?oocpooa§e§€poa@ @ (6]@) ®O’B€1§00’DC\?GUJ’DI O?c?()g;a

Q Q co N .8 Q@ Q . Q <.
:)?GC\?’.)C:D@QGOO’JC?’J 9,99() 0)0?61@00(\?800’) Q?OQDDOGBGSO’JC?’J J()O 0)0?615'»
08 <

®meaoop_oeaoomeqzsasf|’$@wom3 @UOD3 G ogémpézemoém

c Q@ o C O o C c c Q Q C c
saeaoomsagzcl)@equzo? J 0gEcopdeemnCsaaads zewo@ooozd]wp_an

@002 G 0XP3GID05CEEIRY§ @08

¢ o < J()J() JOJO
aQ0C§:0p « | 8o€om | ess0l§- JoJJ | JoR | Joys | Joya | JoJB | Joyq
g§(\) @06105 GQ0

L=415.35qt

B=276ft L=3855h
TOTAL FLOOR AREA ~ 73103 fi2 B=141.08 1

TOTAL FLOOR AREA ~ 13555 58+30102=43657.58

Page ix




39@90:)0539@: Cg@éz o>o&.°3ccf)c;ﬁ 39@90:)05395: (‘i)@é:

B=g8.431

| TOTAL FLOOR AREA - 9688.46+1614 09=1230255 12
L=s921n I
6 # i
f— B=3281 .
s ot

FOUNDATION PLAN
TOTAL FLOOR AREA ~ 5852.570 fi2

2 S, Q. 8, oD%, 8cals Q. 9, o[ 2Q,
(ﬂo@t?o 39@&)’.)(7)3’389 (B@Go (L)GG C 39@&330’)3’380 (8@89

S 326800053288 3[038:

9.1 cpdc§zeopSoododamnco

c C Q c (0] [§ [N [N C C C (o] Q C C
oogcaoomeq:mom[gzoogoo[glm@m cooc§:mp_oooo[§c los) (3[9(\)I J0 0980038

L T
NP < CRe.. 9 < c. 9 C o < < <
ODC.T)C@& @0)(3]30@" 2 8’30661 3961 (\)OC§8C\)£OU)[§C§(T? ?0)30 €1C2§ LO?C\D&OU)G@U%
NN Q N C o C < C
39&3@ G)’Jo(;]&)all gﬁm§g OU)O§ (Y{ICSO§3®® CSSQ@QC@@D&)& 0)(7)61](313 OPOL)G(;]CS @id)(\?()

%C@é:ﬂ? [%l(%[g: GGFDD’DSG)’DS@CS@O)(S]OD&II 39.?000)088 OD(YJéI_]SEIo%C@ngpS C\?f)GSO’DC@é?({PS

08 c ¢, _.C 0o¢ coc@co °08 9o g c"lc
3908 OOOOc?o(Q]CSOLCGTJaOc?.,OO Co(ﬂ’Jo ? OOOO?oC\POGaO'JCQOGt’)_DII

Gn  cpSooosadanns

S S UK S S Q . Q 9, & NS
G&DD(DC\?OquQPOC§o§C08C 390?003@’3&39@613908(7) JOO 80 ﬂo &)ell

e S . NS Q.80 e o_ Q . . oMerq,
GSOC)(DC\?OGG} C\?OC§03’BC\?OC\?OQI J)@ @@00 :00 ? @G§ 3.()() 3’9@@0)[99

< oc < Q C < Q C Q (o] oc O <
Gci(\)@@'.)@'.)gﬂc?? Gci(\)g OJ§C) (i) O@'.)Gl @0)(5]33 I C\?G’DO(S](D 86)«.?36139@ S’BQW(L)S’B@O
C o¢ '] N
C\?OO?CGlO OD&II
[Ny N < < < < < < NP < 9 N <
NOC§3®CDCCO@OODOD oG@é] (Tgé@imQBOﬁ%Q?OC'?:@a(Ye OEOL)GO']C QOO2022 ?O?g

/

C

[gE00€epS (g60loopdi crbecdicopSuosglsad cssspo 3goe) ee00Egadepd (§ocloopdi
9:00 9POCS §:00 §9§3D (5[G:es,00p5 000 © 2:00 205

Q o?orSQ?&‘;_J 250¢50¢

Q C N C [\ C ’] < < Q < C
@OGCDDCO)DGO’)D(;QP‘; aiCDC\POG]ﬁG’BOa(T) (IO m§@esqu(‘rg 80§®(7)4{| 2?

pesool: 6pd (gocloopdn 3ads(gepd ockigp:ad eqpoodolieann(odioptsd
[BL505qpze quepS(go[G: 32(g0:008(036:4:(gd20pd 2061 cr005§: 920050303 IBenad:s)

Page x



39:%73@[61§Q)é8 398390&%(3]30@" Q)CTQDC\P @8 Gﬁ Om@GQ&)CS@G§@C @«?? 233?3@396@

({"33(7% USOWOD&II CIC m§@e qpoogé 05§ 9§° (S]OCCR'CC\)ES GGpGj @oog@c:or%

000

@[(\?6@36§308 ®(3]2g080(3]0CG:D3 CTQOOBG’JUS(Y% SQGU)’SSQOD(:TSQGODSO’JUS Glglﬁl%:%@dgﬁs
C o < c O C C C C o C [\ e] °
396@’)(7)933@89&3(;(7? @l&?OCﬂD&@II CIC G§OOOU°)C QOgCS@(DG? 33303[9[3
Q C C Q C C < Q < < Q
@OG(\)’JCO)DGU)DC;({PS GlﬂGSQDC@[C\?Od]OD&II @i Cc?d))aqpu SQ@CSOC[g OD&G:?’D(TJO&C

(Q%GSZP@O%GODD G(\)’JEO)’DGU)’D(EQP: %(TS?I(\)’DOD@O% Q 3 %CGOO@@DS&&)&II

$2 8oeccunlooeomnémodardgéimsndsod

on  02§(035: 20{gg¢ R§eqPRdRd(ae:

806000€026000¢005000q§3R05  ©0kgqpod  Mm§(36:3(d 38z

T

Q _O¢ cC. O (Q < < N C Q C(Q [\ P ] C

(5]33&" QCSO?O(TB GGPOCDUL)CS 08C8§1 [9|_§ODG{P§@®OD£ G@DCS@I (I_)C)D@[ﬁl_° ®&)£0?°39[§C
o C QQ c 00 < C N C < C C o
@GCQSCDCSI G&U?[g[§03%§l&)§®mqp%? OQ)Q)O)G@’JC:&CD&II 39.?300)080 0)(;'8@
<

GQD’.)CO)DGCDDCQJOSCE C GOOOMD SI 6]I CDO)I G@Og?C G@OOC‘:{P:.? smoo[g 9‘%0@0@@2??

le]

Q <

3(0pE:309§qP:03 M§[038:3(gd ¢(gocsed 3a3:(g§ 3283208 §claopdi
@l 808:09Cmme[gmesenrcone

oodogiymelgmes copcoggliel  qpdgudgeden  860BS:  aa&:en:ig)
0odo§:oqEonpSemelgmesss  cvedigaieqaedl  @ogft005eapodeqPid  sapard
€(ge§ (gScloopdi B33 ecpcuopopl BéBEiefuoomgiasai]  FegIdzC0N3qP:N3
capaooepg  e(gdedlfaegodmaondyp: 1 e320a3apang|odmcondgpindeayc(§iesond
ap&ssolseapnn(gézn’ [glapdacloopdi

8603&§:edoooel smjuSosiegeduangs 09.08em (0 J62.60 ©076$:800)(gd(Ge

Q

3908(7339? QGC;GDI ég(%ESB?O’S JJ/QOI (36130(70)(70?83@330@“ G@DE:@Q%EI G@DES@@L§(§I

Page xi



(?):choézeq:g_os?ﬁ ¢ ooggldba@n ﬁs@oqcamogc oyoochﬁ ooooq? (Qlcsaec?ssoooooo

6‘[% (3(7%0%80)’3) OO)(UéSQOgCg OOU)?U)GjG(\?(UD@(S]:D&II GC\}CU’.)GT.)(%C GIEOQBCG]_D

c ¢ C C Q o C c < C C C Q oC C
OU)O§30{|CGC\?C\)’J[§C§I @O&?CQDO@O‘?SO{'CGQQNO@CS?Q C\I?E%ODQ’.)SGG‘F&?CG‘PGC\?C\)’J@CS

c C oc OQ N \'] c c c C ﬁ
o>oop_a[§g 33¢s( chg@ooj 60p230l20p5H omoq,zoacsge@sgeq,ecpmo?qp:@\

36203805 SQQI('DGQ(U(')’SQJT(Y) :?.;9§ () ogce@o@ooo"o]oagn

o0l 0050&:09EB8N3690§:08(3¢: §& ME3q8spS:c0S4p:

005080981 peeaisCoySiencaEmePdRePss  Ieaeol3agPud
Qo OC < C ¢ ¢ [N (o] °
8503§:665(ggIod1 20030000508:ESE  HeeaIPE[gIEsqPId F26(gde)

Qo OC C C C C C < C
0)@0’):?33908(73 O\)U)?U)CDDSGODD 3980(;4{"33?9(\)83@(7)3C3I

o Qo o C c Oo¢ OCo C < OCo C Co o
dg§29Peac0058838e000  &EEmmeE(g§endlemayad  (ggo§roonieond
C < c _C < C C < c < C '] < c ¢ cC 00 ¢
co:i3§qisSopdienmnds  meomnlmoopd  eudepd(gdcloopd oooo§:oq|cooame

<

80)0301’3:03063?3 e (World  Bank)@) (oe@o):g@» oaoaoszloo:;\c c?)

)
(8,
)
(Bs
Bo -
=

Spleisels °GOO’S8G :9C: (IFC) & (opEse) 2980 800232006  60000533|09 '3°08
ar ° Sl (C{C4 D T° i IO

ﬁ Q C < < Q N e C NPy
OD(T)GL](S] SQG(Y)CQU) §OD& @OGC\D’DCODDGUJD(;@(DGODDG@DQ (\?OC§3C\D OU)GI§
o c < < C [N C < < <

FPOROD 66)03303|096§62050005: 630205c006EOEC§:0RC 6620053366:0l0005 3§00
O eq 26y ot POCEECQOCHIOZC SRR TICEEOI0PY 3994200

NoSo05503 o (e [ P i S Qe
OgC OOCOD&O’J GOgﬂGl[go GSOD(TJC\?OGGPC\?OC§°? OéCD@oQPoSQO?o@PDg 396%6%
e

o§ooe OD Gq@{pe %O’Jﬂo OD&II

Qs 0¢ < g N Q e < < o Q
®60’)§8<2ﬁ C\)t’)_DOCT)@SQa()COZGBCTo)m OCDO-§ZCQICSQGOTS’B(‘Q"F&)(DGGPCD?QPSSQD (00)
Q

le]

le)

C__S.(RS, 2 (RS, . oC__ N~ ¢ ¢ c..S Q oo
GNG?&O)&&;@CJ (3) @&@Col (0) G§)3Qs! (0) 320C329 Q3,00 OPPOSE (c) QPO0gPs
< C < C C (o] < < c ¢ C (o] (] C
MY§:OCEESE  GIZTBHGPVOMNCEQCIEA: o?,@o)cﬂoap_au omog?z(qcsgeo'ra?mm:eﬂo:@@eofr

s@%

le)
Ie)

J (TSGGP(TQ.)?LQPZ?@O)U& q&:O%GQDSGC\{I?O']:ODUSODDG@GGF §é§€\)é§@{|’38(70.3 @003 3

On
v
g

C C < Q ¢ C Q _¢C N <
?(} @002 GOgC G(SD@O)D:[(_.]‘J 339§8 S OgCG@GOD:O)CD GOD@@DS&)&II

Q_.Q. . 0¢g o .. Q e ¢ ¢
&@@GJQSI?CGP 39(72"_&)3(7)@61’3(7)% ODCD'DOOO)OéJT.?JC?

el
0
C
C
o
—g/:o
<
Bo
on
3

le]

°

&)(TJGGP(D | cq%:eoeq@c GU)SS@%Q’Z)OS(TJ&S%&ZGQS@?_EGP 33(73661’3 ol 39661860T

BgPud(gdeodle 02003 005eqpn303d  +0 -0 POCHPR 630056650l
S 2CR 22 SPOROR%? ? 5

< Q o < C c .. < <
GQ?O)Q)(YGDCDDG{IDo?gS’BE 396{"_0139@30&)@)?0) 9§°?§ow’3o(ﬂ3~)gll

@QT[S:DOQ:QDUS?GSQIOSQPS

C (®] N N
+1: clepeletion) [ioblonl=ulonl ]

0: <, <, Q oS8 Q
: 39:?&&390’2]80? eoocegpos@oaooespoog{

1: e, .8 Q o _ ¢ Q
-1 39§£oCOD&?o(‘Q”_oODmG€Pmﬁ%

Page xii



2. N e, Q. o Q <
=Z: SGC\)LDS’BC\)O)@%‘,OQIL‘,:DOOGGTDCDS%

3. 3 o o __ ¢ Q
-o: :)D&)’JG:DD@%JY{'P:D(DGGT)(D&{

0&0@:0{'&@GOTS’BG?I[SOD&GGP(ﬁﬁQP:S’B‘J:SDCYB@é@&:

@022 3

8&(3@3 :DOSGGPOS&?QPSO%
so03eepoSeapicd cuS(Gaod
PA3gqP:y eo3(gyy oFoSE:

399?'_3@09: ng[§399§

Qe O¢ e Q. <
Llesiolccieploptanicriolone
S

M§ogpSiqP:03n0duy
(%GSOD&G].D? GC\)(X?&&&GSZGO):D@S

C cOo ocMme
GOU)GS}{P% ogmﬂmo éLLC@CSII

» 3o

U)éGSOO(YSGGF C\P(SC%SOD@Q o2
0O Qo OC NN
QO ®em§:[§®[§c:n

L

PM,5, PM; TSP, CO,, CO, SO, NO,,
cCOo C < <
CsHe ogmﬂ@czoop_a GO0
(o] < C oc C
celciontiep) e@g;@o@eze@%c@c:
089@35 oa(ﬁeqoﬁeoeomcfo
[ ° J

Q € _QQ MQ
OOO:)DG:@C: ({pz%é@é:ll

<
cQO32 32623
opSeey Gea

Q S S . C ScdT.
C\?OC@.;Q)&OO)QD?@O)GO Q0D
Q Q S Qo

G200 &)(’YDGGID(D‘J:E({P»OD& Q)('T)GI]

3‘30888%)833’3@03@01%8@88"

Q ¢, Q< Qe Q. (¢
apScés 0ScpSecpdesodqp: (§deono
36(g0053(g¢: covoleneonné

[Gloedges ops(ore: 4¢

< R e .9 c@c° (o)
(Te§GSZp({Po ODOOO\I?(L)nG@ODC C«.O?°

Page xiii



Sgo3ge

:D(TSGGPOS?QPSO%
3

@E:u Qﬁooo%

Q Q < Q cog
GEPOORIOO BEPMCEPMQC

C
Il

°
°

[§C

N

<

Q@ GOU)G&(X?CDCBCD

<

Q<

%mﬂGODDQ%OODGq&{PSOD&

O

86038:
welgmcs

Q ¢ Q¢ <
OO)ODB:@CZ

ofj:a00:

OO)Gq

g™

Page xiv

§C

N
c

S
o
o

(030
Topc
QP

(Y?]CGO

Q<

L

sQO020D

cq

C
[el~3e el

dlo
Q o,

°
o

clg4qp
ODCDDOOU)O§

o
o

<
29

<
3530¢




ofj:a00:

85085:

welgmcs

wéeqocﬁgqp:cﬁ
3305@05@&

GSOD(YSC\P(SGGF(DOC\)(BBCQ&

88.006qqP:32(§0o8: 095§ 8Eea0d
copds @§pScloCeann g§odeqgp:

< Q cCOo N
:D@ 022000P200 OgOOﬂG:D’)G@’JQ

o e S .S, C T
C\ROOC)aQ_Pa?(; OO)O@»O’{ICGQGO
C C [T
CD(Y)GGTJ(YJGGﬂ (oH]]

L

<~ S, < c C co
C\?OC§&\)@OU)®8 3’9%6100351@333

g.Q Q Q SelRSas
@§ﬂ0®Gq on?oocgoog:ﬁ@oo o[§Co§9
€ Son20 S, 8 e, &

O§Ooeoa?o<g§ﬂ0®eq39§@°cwoao

g%oé@&n

eqﬂéq&%@[& § q%é(ﬁc%: [§o°>[§ésu

< .8, C0o¢
O§CDG°3\) g§ O®Gq‘:{|908§ O®§COD

<

2
< C < C
6802000 0EE:0020:GPLSE
L L S

8 9@ QQD :)°393°@£8(TS08G038
RO 92RR Qs ° %

—

C\)ég Gq@-%&)ODO']QPSGOTga(%

o

cocmq,
eo 0’{”_ Qs :D(Y)GGTD(Y)&C@CJI

L

39%619&)51@333093?38({]386(5]086&)9
< C e c . C < C ¢
O<§CDGZO?§Q§°OOGGIQPZDD& (\POCn?S
(\)éOUSG@O)é GU)OCYSGCRPO’S
S8 cqqpSatiigSacon
cgod§§fl:  eqgpdadsdalgShoo:

< C o c o _ ¢ ¢ <
20p3 eodgenesgé odgdodeqoond

C o < C < C
®0’)€]C\)@OU)G§O§@ 0O2C0000

CQ 98¢
GCRIDO’) ogmﬂ &C@CZII
393030& G@OD&SG@GP(Y??G@?
Q.S og¢. ¢ Q.9(@
@U)ODéSOgDSC\)O%CDD@ 39?8351[92
9,. 8 ¢ Q Q
@@SO@O@E(Y{'C GGCDQ{".)SGDG@@(;
e _..0¢ N <, 90 QC.
QQDoGIéi.CGDDDQ)@o mem@
o 8 S CC Q¢ X
GULOU)O@JQ]CQ o?m I_ G@?Cg@
oQ oMmQ
@@Q:C\?Gc?aaequeﬂ@c I

C Q C
0&0 (3Qe0R03) o.?o)eoqp

< Q N, Q
@’D:D&S’BCD gﬁogogoc (DCDOO

GQ{I?@éEG@%S&wéII

Page xv



ofj:a00:

85085:

welgmcs

wéeqocﬁgqp:cﬁ
3305@05@&

C Q [Ny <

GSOD(YJC\POGGFC\?OCs?S({P%?Q
C o 2, o <
0)(730%)@»39&}@'&({"3»39@0”[‘%098

G§[§8§II

o < S . ._..S _ < <.

Belogpé  cpdovogpratoodos:
C C c o0oc¢C

m€aeecl00deqpade e§&Soli

ng?’.)ﬁgl 39350%83@36”0%({]’323’961
caoc N C Co €
e@nm@oc: C OOO)?OD®§§3QP§

< < N
ooles] GCQI? @SG§[§CQII

< .S, < < C < oc <
C\?OC§=®O)CC\)EOO)33£39QI§O’O)C

< c C o N I
§83083@9 ODO'Jqp:a?zgogosea
@O%GODOG@D& C\)(SODO" pezle @é

LA ¢ Qs §9¢s
@é&)ém(ﬁ@@l’)(ﬁ?? @é@')%l@gg

oo>qoopSeqqpdat:d(siose
(GSEEs

3961é896383[§§®(73qp:396§@§

° < N oC
S’QOJOQ_IODGC\)DCQGﬂ.@CSII

3961@396383@&5?96&)’3008({]’32

e@:)cf: C\?SCD’.):({P:S’BG-?@(E S00:6)9

6%@88”

co < C C
C\)O’)ﬂdgc &DEODCX?O)CECDG
6%@&)8@3\)’3(\)@8 (7?<§QBOSC\P(SG

og[§(0goc000pds¢amg  sppdd

Q Q.9 ogme,
CX?CD(};CD? ﬂC\)D?C@CoII

S S .. .S ¢ ¢ cQ
Gaooma?oeq,a?occ?ogcgogmﬂ
200 g%oéoqgé: GQQ_PSOE?D
(28, imnoman® QS N
Q@@EY%@'LDD@ SQOPCSQQQP‘;
Q< C < C N
@060306@3? G&C\{IO%Qﬁama
C Qo OC o c
@CEII‘DG(YJ§§(8€1003390808?
C _C o c . C <
cp5c§:00: g.080gR3gPI0?
C

N Q _Co
8@38&)’38@&3’3 39%0’_)(88 c

Lo}

C N
GOO’DOC)(ID’.)S@C%II

02p568020566:00 5 §2g200pS
¢ O C < C
086 236005 0sdeoyd

3(EE8EAasgS

Page xvi



ofj:a00:

85085:

welgmcs

wéeqocﬁgqp:cﬁ
3305@05@&

o O o O N
CDU?:DO)QPSI (Y.E"_:QO)EEP:I
e@@:e{pu ooo%ooo:qpsl ooo%o%
CDOSO({PSI 330%808&2]08 ?é

c Oo¢ o o c

CDO)(Y?CSQ_PS(TB G@(gepogc

< Qe Q. 8.8
[9§c0p530%:(g)(8s 3(30:g45.00
Q<. .9 e < o, e
godqpiade [g§eopdemadilgiens

C o Q < N
(TJGDQI’J:D%GGTJCZQI@CSII

g

[

Q C . S.~2 N o _¢

G030 C\)OC§3ODS‘8§ QO3
T 4 ° i

Q ° Q < N

Eﬂ')SO? GG:DQG{PSO% GGTDCSQ]@C:II

co

BBIEE0308 GSecTeo’SFEn

L

< < ’] C C
S’BCDO')G(BC)@O 39%](7)({"383908(73

< c ° N c
[$copSaaadi(g|a:as

< c ° c O N _O
[9§copSa208:3(ge:0f0acdean
0):%0%(7?]@333 GC\II?QI&%@@QSC\DEBZQPS
3 3933@ géewoe@oé oS08

T r° I.L s T °

N cC ¢ < <
EEPS?(; 330’)’.)000)0@8(72]060’]“080

Q C C Q ’]
ODODDGODDOD(TDGGTDCDS:EGﬂO I

]
8
63)
Q
3
3
%}
£
Q
-
o)
8
Q
o
—_on
C
©

—on o

< < C
200p50056(030(g¢
c_C ¢ .C <
cooo0pdsCamy g5 000gR5g:
< < < C cOo
20pScopds  6005eagPa5gasg

[ SN
éiLC [eH]]

c .. < <

g§°oooggsafaqloz@cj;o

Page xvii



ofj:a00:

85085:

welgmcs

wéeqocﬁgqp:cﬁ
3305@05@&

G@OES@@L@&@@OE&)’)O&DGQ}

< Q o c . C Co
G(T)C)GCDQ)O% g@po@&u

Co o _¢ c ¢ Q C
005§@ 3280598,00¢328320

c N oo [o BN} <
2op50880003f|§: FBosdary
(3€:20p5 cpovosgpiscoodods

le]

S

N < o C <
(T.HCG’BGOTG(Y)DC%(T.EI[S :DOOGG]?O’J

Qe
g?({lﬁ%ﬂ@CSll

IS S .g C
®§®OOO’.E|@§BO¢DGODDG@C)(;

Qo e .S CQ Q <
DO 0OVYEORNVEI0I3IQ0D

Q0 OCM¢
O@')GDG’Q')S:Dﬂ &C@CSII

L

Q g8
QQOCH:YC

e

GO’J.;GD{%QD(D

c C
(T)CgﬂCSGGF

328 @qo:oga@a:.%c[g: ooo>5|
o%eﬁsaoao%eaoaél:a)ésgog

cocre
®§C[§Coll

3

@)

C & .o ¢ ¢ ¢
GIOOMAQOECEIQOCHYCORC
Q_S..8

C C
C\?OODD%ZPSGQG§@§ C\POC§§§C

<

Q (e o¢ .8 .
GB%QD(DQP.’@I-GO&‘%CGC)\)Dmge

sc;mosaogtfaoor%o")qo:

OU)’&OC@C @C GO%PQ_I% [§ Call

< C Q N
UDQGSO’.)(DGGTS(D’JC\DUBGCDDCS

[N Q Q Q
GOO’Z)CO&S GQO%GPODQ{IDS@CSII

Romrornfccs
GGT.)(;]Q]’.)SODD C\?

C

c50903¢ 3(gdgps(gtsi

Page xviii



Sgo3ge

:D(TSGGPOS?QPSO%
3

o
°
o
o
o
o

Bloalae:
3(3]08@82"

<

3’3(%61303

C
<

a3

Q<

<
$8°

T

<
[]={0]

o
o

5

[N
@ 3l
o]
8s
L
Q
Bowr0od
C
§05

R

<
C
oco G
(
[o]

eqoppadpad
oD
Eﬂ’.)

ogc 337)303961

[

o
o

c o
®§8o
Geooéaoocﬁeﬂo

N

(e}
GGTD(ﬂ
Q _¢C

Sp108)

Q
Q

QO3
<
Q

(g
3l

<

3’36&)’3(7)398

o
o

[P
OOAQOGE)

o

o
o

QO
c
c§
aSg4P
N O
(T)O%GCDC)
Eocondonso
OOGPOOQP

SCIEIEE

<

o
°

<
G)(DGJGﬁ

&napd
C
e

N
C

3

CD&S (~]e] 3§06{|3890’J
S

GQ_I%G:D’J(\)@
Qo
Q
MG P&

e _.QSMme
®G®§C[§C:I
L

<
o§ooe

IS
C

N
5

@O%GO) C\RGOgG@D

MR
005
clogo

GO)@

e
5

C\)’Dﬂ

C
¢
BgpoS(gdeo
S

Q)G(S] H

L

o

5

R

°
°
°

L

°
°

<

22
32000
Q
o
T

°
o
L

Q
0320

Bo

°

0

<

3908(Y)
s

80390%61300
0@’3

o
o

o ¢
L

e

cs

QD

$e2¢
ob)
L
Q

2:03¢ 04569

o

C
opSeq

<
o

[op]]eal0b]

'](D @20

QP
0006302C0O

o
°

N
10ged
C

o
o

cpdes

C

plep}
Q
O

650
H
L

86038:
welgmcs

ofj:a00:

Q
¢

o
o

5
Bles

(S~ qg

d
t

o
o

o

o

OIS

<
C

c00:(NC

<

o
o

9

Seaoole

g

Q

-l

“3

Page xix

L

L

(<]




N
3

:D(TSGGPOS&?QPSO%
[4o35¢

N
(03

(o3¢

38

o
°

Q_Q

1 30O
Q
O’BG

o
o

o
o

| odsqP
oSc;sH
GSco

L

o
o

D

L

003

J

°
°
o
o
L

<
Q[232022
¢

<
(o}
<
I 3230032600200

3

C 3930030’)8800
(6325
3(:?_]’.)8

GDDDD‘RQP
all
C
o <
039&?§(ﬂ0
<
o T
N
C
all

all
CO
200
OD(DODGPC\)G:U)O)G(RP(YSOBC
co
C

!

OQ0 POLROL DKOEMD

oc

L
@c
D
Q
(6]
S
C
oQ
S

R§eqpoo

o¢
L
Q
QQOC
Q
b
[aV)
L
Q
(e0)
L
39@3
Q¢
$COQC

QPSG@’J

N
IS
@C:
c%
<

b
360&C

o
o

Cf)gGmequ

o
o

Q

N

c
S
¢

5.9

<
C

9

J
%

I
.
3

PP

eocﬁegoqp

o
°

e
C
QP

o
°

Q
Q

g

RX9|

c

L

<

GTDGGp(ﬂEﬂO
GGTD(;]EEP: @583

]J)éll

c
c
co
[N
§(3
OG30ICBDMD

L

o

Qc
0C
T
CcO
059
T
T

Q < C
GQ)CX?(Y? g@&@

L

o

S
Q
Q

86038:
welgmcs

A\oo m mCoo
@ 8
Tug D
=3 0
men\m CGC
3 W™=
8 0. 9O
8 “z.°% ¢
cxecm < m
@83
G 0§
= 3@
&3 &
Q%ouomvnlo QMJvo
- o
T8 g8
~~
o
e
Q
8
)
8

3230

ofj:a00:

Page xx




N

:DOSGGPOS?QPSO‘%
203GoSEe

86038:
welgmcs

ofj:a00:

2
Page xxi

Q

320320

03
o

20036EPABRGPION GOgRY|es

all.
all

<
C

B

(]

of

(o]

xQ

<

=92
C IPEPOO§0D

2051
8:
003

8&dl
C
350G 3D

colso
cdlog

oc

o
°

C
C

B

o
o

80536

[N
(o}

[
C

@ B ooécaoooﬁ@



[\ [ [ C
00508:MIESE VBO&ME
]:3002 ¥ i; ?9 ¥ cagpy|ea:32830)
med] 038056qp:
oobosoqCameoladdnde
N [N C C < oc¢ < [N c O
ceoBPSIEYE co00po&po8:[gcs <§§oo§c:>a p5q|0580(gEa3
Qc (N
G&)DCYSC\?(Q)GGF? 2003020 GOGI‘? 61@‘? c0s @C I
Q Q o QO o o
o§e§oqp., <°: 65070gp5:0l0€egP:ea00095:P:03
2esqPiogod§gs F2eqpReoqs casceqps) 3ads(g|ga
32005g) coée(0gEs 0gp52gPE0051I20PS 3|
ocC N c N C (N C
BEepeepalgpigdygos(ga 02000005qPiap0g) 00Sua(ga
g5 adz0203(g s apSoonsgpean: §0eslCipdigps
Co C
32005g|eo3Ss cooomdeos(ga
C o _¢C
39@5390{]@0&:@8& Q2P QR:32220§ PO
330%0(% . Q9 ¢, @[@8@@@8(\7@(‘:6(7)98:!
QP" OOOL(D@C°" N o) c ¢ Q. 0O
0003430224 2005006103
20056056 30 Bewrod
620588600aEw0ad: md:eunEaqiaan:
o c
@adze(ggéa
[N C C ° c _C
eaoomcpoeq 3¢ @2:[gea0n wodes
(N C < o
B0gpSegp:el crooeomapd 360307
@(‘ c [N
Songé
C C 9 O 0
s 0 p1e8) eqo[g S:co0068604p03
c
@@m@ §:938:3C21 (g|[gE(5¢: §¢
C o [N
geoe@coqpo [glopSeozqsi
c [N C c _C o
cq@apS3E0g: ca00050peeapdcste cqadegpeaaos
3, c94P:85.00(g <N 008 008caM§ 9°000°°[§€°03
£CNYP:B%. 3 89 QP04 §C:
[o] C c _C N C
eo0nee30gaSigp: §:qCze00eq00§ 08056(gE
o S ¢ ¢ o__gmg,
cloCeovoeqgps 20§08qSc335([gE:
$ooor°)[§<°::u 62070gpS:gpeoloeanneqad
Q CMQ, .S, .S, __S_¢grg,
eaoomc\)oeq:q? c :g cf 39"1“@‘”@@‘3“?@“036"@9 33‘?«»")‘3@&”
C C c _C
8§.0066g$,0005(gE: 2002006620§ 0E6200
S:c08s :)°0%:39:>5°[§ [§§°|l
‘?E" °eﬂ ot r° I. °
[o] c o oO Q°
8o §qpioons g
0732988 0083l 005(03:qpiss 80732503600P|c08EEa0D
Ilg ?o L§ e °Q{P°?° IL& T CRI‘*SEI °T
N C o Q° o C 00 o o] 2, Q°
63000500 eqrogdigpse | 05a3§uoogpza’d 3ead:(g|[gSs
o o co C
RRIPQYPERMICH | wooSmg]izeonisteentiadod
@ o 00 C Co @ Q° \@Ca@(‘ (‘° Q°
3(030:30§ BIB(ga | e[gocaad(gls(gScopSiconds
o o O oc¢ c
B6eqp@ 2053[gE: 0pd0d03eagREE(gCs
20 e & eSS 050q0d3§sorEeentisl(gisd
§0d:s¢ s00d0deepalgps | QOPONMIR4% SRCECRE
oc [N [N
[§8gosBSs »{§ecqpagtels
o o [N c
00325005c0lcoofa s
o:mose@oa%q@o%é@ézu 2R @

Page xxii



OUSO%ZO?IC?Q 0{{?0%30@8

Q C
BPY[:3O3 GOOPICE):3D IO
(?TL 3260 oS%’acﬁgqp: WY e
99@35:398(7)08(73@333 cHPYPEe
o%ooé:cﬂossao:d?emocﬁeoao
§o:39mosaogo§ogé:qp:
N [N C
oooaoce@@c:n

e S . Seoread c_Q
G&)D(DC\POGGPO%@»Q{P« LGC?DCGlc?
cf?ecooﬁeoooc;@sp @33%@02@88"

g.8.¢ Qi a QN
@g@p@acog@@p@%g@oo

¢ Q. __QMm<
sﬁqgsao@c:n

2005905
C c Q c
84.095:qp:eagra360poE002:6200
O o [N [N o] C C
csapad dp§odesnicoqscdad (g&:

Q ¢ QQ, . Q . 0 .S, QQ, ¢
3200020020000 32038 (8?-%338»&)@0
Q

Co © N Q_CQ O <
®(DGDO§239CYO)C803039$€(D68N[§CS

3202000:{gd[g el
caygR:

BioxEe
c

:39333:@[ C:upeooo 3R (reuse, reduce,

G@oéscﬁ

recycle) ©20o80303 08008:wpi30:
Yy Tt § Qs °

@380&3@02@2 @%mésgof’?:@[éf.éeooo

Qo o N 3 o
O‘Q@o(ﬂf)o?(; GDDQZI’.) @@DoGj

Q ¢ ¢ e
GBGO'JO‘DG‘D@CZII

L

Q ¢ . Q S Qo
FRONCAQROJYEE)2: 3000 0§000:Qq[2s

N < N
3228 20COD 8({]98@08@08"

Q ¢ . Q Q QQ, ¢,
3ROVQIEMY ®§®O’)(’f.?_|3)8»@@96j
SRR Q. .Q
G@DCS@ISL OROCIVOO6E:
S63eh Q ¢ e ¢Q e <
GONOB0OEI  IROVODMNGIYID  P$00

B

eS¢ Q. Noda3 Qi Q.@. 8. Q Q S
BgPuS[gdcodiean 06366P0l03096200 ©20P0QOQINNIOVG IDGAPICCOOS
0gpS:qps onzomdeapalgps(gdgaise | neeads(gGeean ©207095:g:308
(g€ 056000 g§.05(g<:N
S 0OaSuP: & Q o Q oc ¢
?2%0051@‘{]9"9@99 ©2000QROIGPEIM)  OFOO0Y  PCORWD
S o ¢ o2 ¢ < ' Q
c[gedliclgesaondeqgqp: OGRS  0§COO:IQI?I:  GORMYC
C C c
podpoé:eo(gial 20&[ogozeoz(gee
0o ¢ .9 Q QQ, ¢
PG 0§6000)36250p5:¢)
< Q c . < < Q ﬁ
c[go&:(g[§, @pSoanumeee candecde
Q_C ¢ Q c . < Co
3305m§33000 §§,00 (S
o oc C o < C < Co c C °
328§, 3362905650890905620 | BovoCerogademotieat(gradeus(y
o C c [N C C C (o]
34 6(030¢ CamessaC 62056¢,00050R03903
< N N cre [} [N oc <
qdqpSomy g oGt econ? 20§ efe0:8Ea0)

?DGO’](%&?(:‘, C\)é@qpé:(ﬂ’):

< < Q_¢C oc <
399§SU°)C§ OE(D |_8<%CCDP_’Q

Page xxiii



OUSO%Z('QIE?& 0&)?0%80@8

Q C
PQ[23OS GOYPI|CE): OO
(?TL sscoToS%’acﬁgqup: WY e
ooozoé@&l 0305 OLSGO:@(%SI RUed eoooaoo%:oél
Gzﬂ&cr%cﬁ@&‘?é e@:eo@& §p:e®38: mcr%oo%oé§§ (9%%: (%)oéquor%
oM ¢ <, Q S, .8, QS __Q e, 9%,
org@o:eo"[@c.,u QPOC§ICOPO00OVDY  F29§:0DC0RC
o ¢ O [N
QOOQs8e0!
o S . . 0 <
OQYOMEQPSI  FPOAVGPESE IO
m%qp:o% ('.’L)e}%o@cao GO“@C I
e, .8 09 ¢
ORQOFMYCOMQ
co C C C _C [N C ¢ _¢ o¢C
00IGQPEEE GRODMICYOGEEYOCEEQ]: GIODMCYOGEECVOC§:][$ T3
< C [N [*] [N Q
[QWIETTer Healle G@og @[oocsgweo:@c:n
C oc c
@Q?O@WCGOTOBC G@OC)(DC\?(Q)GGFQP c%:oo IealETek
[N [N o c
EEPOQQP:]FCal SQSZT%‘@@QGG’.)(%«?(%QGQ eqpCqps [§c I
core C c [N C (o
o0pO§|[gseo0 GI0DMICVOGEEORC GI02MCVOGEEAY (rgcooaac;@@c
. Q9,8 S o, IR N Q0 ¢ o .
CPYGEEIIE0IMTIRAEE oaoaeﬂ:)osgaoo@[e Piop) oooae@ooooa? Qqps e@ogooeo)sﬁ
o§esonegps 30305 103603080583 020§ 036800EgMBe0:(g s
§8&EE 20¢e0756000888: 0pé(03S:8¢
§o§§qus'aogor°) sgcaoomsagoqpoo% oooaaof?:@[@&

C [~
C\Rﬁ@qos’BG&I)(T)SDQoqpo
ie

C < <
Q)GS(:{PSGO’.)(TDGOS@CZII

GﬂSG(f)OéSSQG@'D?BéSE{PS(Yoe
Q9 ¢ Qo Qoo
©C0MEOEIOI $PIC0CQIM)

s@o{us@[@&u

[Ny C C C C <
C\?OC§§%)CGU)§39§>€P(D(YJC3§1C‘JGQ‘S§§ ('f.ZﬁﬁGOGGIZ

Qc

c00Scendlum:as
(Y%O)(YJGGPO (ﬂ'%@ODGODD
?08({]9“ UB(SGOQSI O%U%I
gaoop_S:espéesp(;ll
HIV/AIDS, 08:eqpal
ODDéGGl’.)(ﬂ({PS

0053 88@8"
i’ 3 °

C Q
39(\?03093&{]0 SO?

| ®(YS% LG@ @CG%@C I

33(?8@@61’.)33%5188?
GB’J:@P_SSQESII

oc cMQ. oc¢ Q0O C
3202000000 SU?CSI $®0®30&§:UB ?g
< < Q c
®(D093@eqpe0? (7300803 OOC GQ§§

mé@oﬁ@o@:@[‘ejm(ﬁewqwmss@o
m§1§0({p§09) GODQP(}SQ?(S@&SII

305qpdo3i0gpdiqps

S =5
8o
~Q0

%
En

C
300032031)

c C o] 2, 5
cqe  §¢  o0[good  =ead(gd)
co0gpeso:e(30q)Si

¢ ¢ 0. < o¢ Co O
8500  38o0dqp: BERSH3
0§006:qp:aa0s YS:e068):
zadopooeos(géa

(N C [\ [N
0§006:qp:aa0s 2093000050&:09IC1

(Y{I%:@’JGQS §\CS? OUS:D(YSG:D’.)

Page xxiv



[ c <
00508:MIC&E VBO&:09E
]:3002 ¥ i; ?9 ¥ cagpy|ea:32830)
30l B3adegp:
c < <
2oondsqpieosq i
Qe . Q Q Q U S S
2apdgEeomiangapud 005 236005 6800050pSeqrapdoosqpiasn:
ealeIHERE ooodgpseg e(gotaepe 0603056p52%: FFORL50g5E Qs
c 00 ¢ Oo¢C c C o C
0605005003805 &E(gE: c000059(g i
C N C o < [o] Q
eqped(ga 6302620gOQP:CdE05§o00§c0%(§
Bo58[38s 396618@0T396@39@§6{PS 30g0%
o o [N C < C
. :0060650:QqP:sC 5005390500:(3¢sI
scotabao oadogaSiept spasoiqpiad 2003guda00i(3
C o ¢ _C o C C C
393{)3@[@&” loslytcrer oo§uﬂcoeqogcf§[§[cpoeoo @cou
¢ NO0¢ C
6g,CqPE§Ea0 cqpcd&&eannesapypiopt
o oc c [o] C
00509p5:q: 3293%(g|[gE: I000C0RQCIQIQPIA0G
< <
s0eposppd(ogniconteanesos
° C
c2000503264620Q: 3265 (§E
(03:(0380gp:aa0s(03|0rE B e0s(g s
< C C c < C
odeentisapazd skood0ode)
cenzad(gla
8:0003680800:qPisE
8:200503§oogprecoo05deos(géal
C [y C C QC C <
Q0P o§se0ea:iss es000d0pdee 2co0gEmgapudmegticoqs
c oo Qo OC Q c Q o
conznEzad(g|es 86038:308:05¢ 383oqP:g|905s)
005660500806(g0g0%(g meomiamoopdesd(géal
c
call G&)’D(YSQ?(SGQSS’BC\?(S&)GO:%D:S’BDO
§053gpsc [g6eclonfEaonf magepodqp:
C C ° N [\ c Q c oc¢
630005008 eqpad:0005gp: 003056)§§p52008:qp2e¢ M0&E
< Q< < < QC (o] c c
0096607500506 20p9 §p5:008:qp:03 20&[0302(goo (&
Q oc¢ C
ogo:&&[gE: o8
[g8go:§ BDFEPUS§E00
§055gpeac cv8c§eglanoyls(godaniagnzaoneaan:
S S s ... SMRS..S .0 .
g,6(gozcrSa00gps(0g02 m§0055Es¢ 323, c;@epedz)°
oo [gdgos(ga [BopS:g:a05(gE: cvoBe0s
BE:0n05gpiondeol(gl: s& qSgp
e5(gpSongpraaniaadeos(gl: qps(q
C C
apd(gCsn
aoodeenlaqpiann: agapoSantago
cenézsleo(gle
C Q0 C C <
ompeengpean 38ogS:09Ceoqs
ccpoy€oog(ogoseoz[glaad
aondeent:cdEoleps(giapdeos(ga
C c c . C o <
omdeendgpiocosieedcoqs
cenlegaepyoudic(ogplagpeead

< Q o N
(DDBG@DC:Q_PZGBD: ‘D@GOS@C"”

Page xxv



< c ¢ <
00508:E& CLEO&MIE
]:3002 ¥ i; OJ?? ¥ cagpy|ea:32830)
med] 038056qp:
c @Q <
06050%006(gdcoad
cQ <, S, .9
BgPUS§ea00c0éie(03oCiqpisd
00003 veentiacen(gal
3266:60[36(g3es 8¢ 200000600:356P0S
q %6 TS
e co ¢ . ¢
8:2005305gpsa¢
8:00036a020:qPie000030E0:(g s
S ca. og. meqgeclogodedlodgpesd
o2I0068:c3C:qpze T o e
8scon: o e < | eqgeclecomoqp: copgogts
S:con:aagapud(gogasga e e
* GQOC)(DC\?O@CSII

c o0¢ Q¢ < C
@[@C%?S&)@SQQ{PSI 390’)'339(%03 Qg
@@o:qgsaéooéqp:o% @éaoéoooz[gézu

L

quoo:ccqéeoo: /

[NFPN) cQ ¢
DM IFO0VQMORC

L

Gq@:eqc\jiﬁ@o%eogégéz

le]

co
G@G({PGOTU&CQGQ)O
39680’)(639@86{]03 ‘?é
NN < Q
%@OGQ%GSOD(TJGQQSG{PS

C <
GQGG].:GOT (YJODSOOOGGFS?G@

s@@@qpss@ogo% sao%sawéeﬂoseq:ag
< < < <
ooo:[§c3§<°: 0§006:QP$3303
Gcgqéaoé@ozeoz@&u
Q oc <
Gq@:awogaqj§§\g

[P o . Q
CQQICOROEI003]|$Q|2:203C

Q C
Q08 3(\)C8@ 3?
coc c _o¢
(DOQéCECGGQD(YJ@iCB

cloegps(gazconfga

2005 [§ 882005 DG °GoTor°>[§°e 23O BOSGP:
2 YRIeCOR 8 29%¢¢) 29p:
@gqo&ﬁ@é:u zﬂg;orgooo:@&u
Qo OC c C o Q c Q
O605§500D0  QOIAPEPAS0RC eq@s
%5@30039@39@:?9 cxgo%ooé:eooo
c co
sc;@cogc ooeeﬂ@c:u
39@3:
@Q . @oo S Qe . ¢ Q0 ¢ oOMmQ.
0go(0Fzpegs000(gCE GI0OMDAPOGEIPIOVQPS | WOOCHPIPMs(gC:
C o OCQ (o] co
Q@ 0§VTIETIDFIOCHEID | §oyEn009209620D LED

@002 q A9Sc§i0pSuod(glsmeodeal siogondeapadeqpiod cagpyeqmedmod

[ C C < c
0050&:01E && Veos:ME 3l
ssqj’:saoo: FOUC $¢ RROFR COOPQICEEIOT0S
k B8eSeons CopRlEE 2
? JLQI °
[N c C 00 ¢
0050§307|C3260/ 0N
< C _C (N [N c C ° oc C
GO3BEPIDEIYS COOC§5C0PI0OIRY PADYP:! sgo?:e@[aﬁogc
8:@054{]3399@95 emog@o%p_aés@&n @cﬁqp:sgos?)o%ooos@&u

Page xxvi



¢ ¢ C C < C
00508:I€ && CVwo§:IE el
]:3002 ¥ fg ?ﬁ ¥ cagpy|ea:32830)
a3805eq):
32005¢)|c06:6(030E:3Eepeapalgps(gd | Biondmadian: ccvoecoogad
oz[g&si coéseaand [gaud(aés
8 C C C I- LQ C
C o ° c C c O ¢ <
g5 adz0203(g apSo0o2gpeaan: 0803 u5epS
C < C C
S SREs FPONOIBOROSOPISsQP: 00530E
aaaomm@o@cm @Q 08C o?@‘{l ¢
S s ee. (g 00303§oogpaant o§
33(gEaogaanigpSs(g el JSPAUVL
[GllgE B §:B&5(gau
< C N C o N o c
6632625 360g: BOD 0eangpzeane(030¢ eaodopé cqodigendcaypy e

¢c o _¢c '] c [y C (e
ca538q|Caloegszogaods(Ge
O 00 ¢ < oc¢e
eqogrolgpia3 BBade(gdeclcode(g:
c ¢ C C ¢ <
©204,§C26000666(030¢ 0&2q0508:e0yp
'] < oc C
cepolqps(gdgo:dEga

S 00GaIE(GBIBEP:QSE VS
Bso0Cq PEBRR

o g i
28] GCR]’.;)Q_]@CQII

GGIO%SGGIQ)OG(Y)OESGQG‘l%

QO

oo°m§s s @[qéeoz@c:u
20732988 0083l 880382 e§uooel s0ndessien 0 °e[(__r°,]§a°°°§eooo Yes)

ILE ?o L‘% I §° IL@JLJL§°? IL&JL JL§°§°
3¢j:000:0050§:09E s@qpésgeoga aB§uooqp:a3 3a3:(g|g s

(000502056) && 03055682051 329 S

202ROVQ) §& MO0 50032538 (NOYASEIESEPYPS
° C (N C
3003060 0RC 08§0065qPs30%
c [N C <

d3f§ppicondenyogdesdagt
39@933;36]08%03@8“ 39:){]@@3@@03
< N ° c c Q
mogmaypi(g(ges scd:aés00508

'~| o XN oMme, . 9¢ ¢
G20 qo:@@&cce:ﬂﬂ@czl 320000§)

[BIIN C (o] e O
QCYJQQC&?@ O)mDSG@DS‘OLGl@(DQ@CSUa

=t

2 o2 @% S o
9®Do€l (oH]] @GU)DU)@O?QP‘,

OQI&CIYCill D30N3 Cell
So:&C(gCen cagsos(ae

@323’3(7)’.)3908&%(:2]’.)80@3&)860)@

<
Call

c . C o _¢ o c C S o
8§.063805¢pse(030¢ §Ogpm|§:eoee:

colopé coadepadega
JL

qP:96805C2000:60$ 6
c Qo < < C
§§95:008 6560208 9050002
Q ¢ ¢ < C
B3adodoopdesapogt
Q

Q
394{”:,390)’.')939@00

g
=CO
3

(@)oo

On 20

e C
©n

CO
3

o 2 9

©on "
3
o
@)
2
oo
—on,

(@

©
i
o
Llele]

Q Q o .Q ¢
39?(7) (L).,OODoﬂcﬁll

1 [géad:gc e[goticd

3233(g|[gSs vpeaod 3R (reuse,

@)
%

0
@
~Be

¢c . c o
reduce, recycle) s elelelclep

S CD o o Q o 00
0§00Ssqpiaa:  32380p0060:(Gs

< < ° oc
[g§copSaads(g e

Page xxvii



¢ ¢ C C
00508 &8¢ cvwossoy € el
]:3002 ¥ ‘?g RO cagpy|ea:32830)
0330dgqp:
< C N
0gpS:qpiss coogqp3(go:s)
»3ndodeo(gc:l
J
o ¢ . S ¢ <
3E0360qPRREa:ORMD 05006
QP:320: c20gpoo&(032:33)
C
coz[gCa
(o] <
sfagcgooqp o3 0§00
Qc C [o]
2B8s50p3:) CCh
oap_So :D:)oooeq 260056056
[o] <
B3BM§a3000 g§,08(gE:
<9 Qe e ¢ ¢ o, S o(:s, < QS Q S e,
BgPS§eon | cvScdicopSooded :adk(gpops m§(038: | m§egpoocdapdepozteeads(g)
< < [ ° Q< < < C <
ogpdiqps 095260 635056 00l:3gPI§O0PS co00 (036 og@ qp,?o
BEaPOd 3[g2ea00600309p54p: Sodq]oses C\?oc§:ogoo
dloCe eg(gé:i 0gpS:qp: (§6(G: e20r0g5:qp:
® eag<: B:Qpe ° L P_.J&ﬂ °
C o
dlo&[gEzeqoln
° Q < C < Q C ¢ o ¢ < C o
X 8qom§ §¢ e00p0gpSigpidecyoleann | 060305apS D3R5
< s O coMm¢C < < C C
?a§:qp2e 38 sBgpogadg(ge:i 0gpS:qpi005s0cgca
Q c. ¢ 0.9 ¢
ORPMIFE GRS
QoQ 0 o € Mg
038806icon§desodeso:(gtal
C C o¢
sc;c\)oc\)omceoaoec?qm
L L L
3B&aooqps! oo:eooaoo&? e
° < c
qeogeqp: 58 @2070g05:
Q c o
23eapoleannesepqpod
covolecuagademniicong
[glepSeozqepdi
e, ¢
RROFENRYC
N Q c C o N N < Q ¢ O < C C Oo¢ C
BeaomB?Yes | wodadigec(god wode(308058egp: | eso05cdeapcrbn3nmes(gé
< c < QO ¢ O
o§esonegps RLISEEL 060308058 eqp:
C <
§055qPIRMD CVEEE:IEE000533: o[gdgoreoqs

[[]8

2. Q Q Q Q
QI’.')S@O% COGS({I’DSGGD(DGO%@CSII

< < C N
CD’.)O:%ORG&D’.)C&O’DGO%@CSII
N < Q0¢ < C N
CDQGCDDGODDGC?CSI (Y?@@GS?(;
C Q Q °
39@&)’3(7)3982(%"38(7?33’3393\?8@[@
égll GﬂSGLDDESGBG&DD(Ygs’Qég({Pg

Q Q0 ¢
MC0IMNEOEIDD

L
< C

§£SC\)GSQPS(YO? G’BO{)S@L@ESII

< N C N N
(7?_]@.,6’3@610?(; GU).,S?%GlD(D(DCoﬂCquo

[N

oze0deepolgps

[g6e200 cadgps
C o Q O
or6e0g:1 03B

0§oodigp: 0ppogesBEape

0290059688 @E"n
i’ GlL °

< Q Q N
O@CD@SQP%G‘BDS 08]98(7_”0

Page xxviii



]:3002 S §§ ey epe el cagpy|ea:32830)
03303¢qp:
sawé:eqoécqoé]l aospo%qoz@é oq%:aoeq:
HIV/AIDS, oé:esp(ﬂ eogeaozeo:@&n
ooop_@espo']qp:

W Se _0QMRQ,
(Yl_zolegGl%C@Co

§\o°)®é(q§:eoeq: Geo:c»o%gqu
C [N
@[Qoeo:@csn
Q S S8 <, .. S
FOVOCHIRCIOR 06066 SC
Q c‘j:Dc SecnzcoSas
DR O2]) PR CCE:EN0E
C\"?GC\)'J(YSG:D:) ogé:qp:
6000050602 S

< < N
oc?ooe:eﬂo::faee?@g
< ° C
ecooooogqp:@[eogoq@c:n
eoo%espé@p_swcf:@& -Roed)X-ray)i

<

Q C < N N N O
@SGC\DOCO‘BJGS@C8§§ G(.S]O’)Ogél_\ @CSII

?§O’)§GOD’) 9§o OOGQG§
Q Q <

320023 CS’QC\PO 200DC 61§II

0

C\?OC@S@CGU)ZS’BO%GPLD
O’Jé:ﬂé:@@ﬂ%ﬁ?%ﬁ% 2000602
88833?@3({]03 CDOS%GI@I

L

o]

e

le]

SGCDS(DC)O’O)Q%GQ.Z:?(;

Q
3]
Q¢ Q¢
CD§800(9 GGI 3’30)399(:?_]’3 ooo.(ﬂeﬁ

Q
<=>3ooooc;ao°:>qf° 031)

SQGQSGOTCDG@CDG§

GQGU)S

Qo O¢ Q cQ ¢ Q.98
000N§:32§:000Q0D Gq‘;@‘;éLLC Cali

c c
meqged] mudsoudesg
e(gmegqpiaoynd

Q [N N c C
BEBdoSgPieqagoos(gtac
0§0082gp2320:
ccoo$ao€(ogoze0zgee

Q o¢c ¢ c
eq[03:ea00m5§ 8¢ caqié
apSeaonmy[sqpiozé seazedl
o c Q [N N
3§ eepaedmodgp: 3605
coz(g i
Qo OC c @ OC
8803§:0005 eq[03:&Ee000
[gIese cgodmEiean

c

3[g¢ope oS (gts

N

8eauolagudennn eoor0gpdigps §¢
< Q Q C C
0§06m|ea0 803 05Ogpie(g0é
Ssconsaagapud (0gje0p.q3E(gE:
oD ° LL

° c c NN c
weqpecloyfgepy 2§.8.005 6
amogudeqispdicodiqps
3qje0s(géadsanodesoiongpesd
3gje0z[geands HeptIat Ys
Q ¢ o _¢ C o C
852005 Badgpo: cooo05deozge:

T S
C ¢ ¢
meaeologndedlodses

C

mweaeoleponiqps copgagts

Page xxix




¢ _C C c (o c
00N0&:MIC &C 0&:001€ 3adl
39@3:390):): FOUC 56 Oﬁ? ¥ COPI|CE3OT0D
[ 38 So R 8a0d
QO Sﬁl
(N [N [N
oogeaoom@c:n
Gaoaeoag))oqo:§§ saeq:GoT
N o <
eao:s@goqp:ooosgl@c:n
o < c C
aaeq:eoTo%@§eq:§@:coe:qp:
§\<§ C\Pc"‘)c;aooéqe@f dEPQP:
aoo%g?ogoo:):q;%n
ofeagBenos o8Budeps
3OIBORUSP: 8:20056)
e Q(Q. N Q_C
0QpOzqpsI @o[_@bcgqpo 0°030¢
[§Ezn
o oc [N Q C
200360890C3P0OQ|IsI B32000!
N o N\ <
QR§I0DCONDSI G034 §|OI$3QP:
S Q Q S 0wS:30l05ap:
@ 00RO ¥§sdolodg)s
o C
ooo:ﬂc;o:@czu
Q (N [N < C
S3CODIIZEHPOOF0RMD 0$006:
ocC Q [N C (N
0DC30D COMEGOR,0CON§:Q]Ds
G@qéwé@ozeo:@&u
39@33
Q. S(Re, Q ¢ .S 0 CoOoMmQ
mocgo[_@oclgego@co G3020000 eqooa oaoeqp.,g; 2000CQPIOMD [°[§c°
C o OC [o)
0gCQ320 399‘?33051@3” 807009:00050006000 LED
e205ae¢ epionod(adan Qo Lo /80M3°0N° NSNS
§. QP23 4) S36qpCs/6300sq)0s 02030C
C\)&ﬂé scocs E:G@oé s@o{us@[@&u
coc¢ c o¢
00OY$3CEIIMI
C C
(ﬂocgoeomqpo@oam:)@c,u

ool 0050§:0 €868 30380

¢ ¢ o TN

oooo§:oq| ea@ gg:m%s@oé eq:a@q@é:eﬁ qéaof)sﬂ(ﬁgao SSBE (Myanmr) Group

o

C < c C N c ¢ N C C N
co,, Ltd@ﬁ O@(‘D§8 SQGO’D’JCG’BQD&G(SDG&DDCGPOQC OODO@S('T{ICSQGOT &)(TJGGP(T)?LQFR?(;
Q < (B Q Ga(ﬁc ﬁ C C Cc ¢ < C [\ C
GC%?QIGGFG’DO)S})O)BQPS LGC\?C\)’.)[BS Qo §8(31 (XPU)C\POGGI:C\?OC:?ZO)BQIOSS’B(%(D OO)O§SOCHC
Q N C o C < N NS "I N Q N < Q < <
GCRI?SH&%GQO)GD@BI C\POQ?:C\POé@%QP%GGF%GOSQﬁ@@O OO@II Q%G’B@C @83§SQOGSC\PSQOQI(D
Q|3839€1 393@)3(?_)839@0390)@08%32@13 QI?UQ)QD’)‘;GOD’D 333)3000%0%8(’7{]8&%86]?806@
< < C Q C c Q < (_)% C < < C C
0)&84:{]88&{]32?939& OJ(;G(\{PGCOO GCRl?Qle:S’BOG’B@BQIDg ? SDG(D’_)CS’D(I)P_D'GODG&)’_)CQ(D
C N < c ¢ C N C < C < NS Q
@CZ @‘D(ﬂ&)&ll &)U)DOOO)O@Z(T?_]CG@GOT @@GOT%CGODDODqu3mg%&D§8®®@CSQ{IDSm
N < Q c . ¢ N T 00 ¢ < N
339@8(@) OgCG(SD@QD’)S[gS OODO§8('T{|CGQGO QD@KT)?Q{PSGCRI?SHG]ﬁ GQS%CD’XGOD’)

Q C o C o _¢ C "l c
c=bolezhleltloHen :?ao§=(3) eple afaeoo:o)mc;o:)@oooso 200l

Page xxx



ol eoo¢[3d(gpdqeaepdzedaeos

Q < NP C Q < C’] < Go Q¢
390)390)8@[(\?061§3908(’D SDGQS[_BgGwDGQQ»?S(D%ﬁ;) @@ODDEII Qo

<

C C c c C [y
Go)og@o@@ﬂqep_g sge@oczssepqp:?o eleee LR

SoonsapicioniSs 0e S . ¢ Q.S .00 Py Saaclens [ piy

(\?O:DDoEﬂDoG] O’.ﬂn?«.@?@G}?Q Goooaso%qooamcoﬂcogog(rg GODQ@O@&%QO Ggll GO)’JQ@O
< g9 Q .8 Q Q e .S Q

@p_gﬂqegsgossoa SDOHBSQII_OO? GS@Dm(S]@Q)OS%C (=1C) (I)OS(S]OO[EII

coo¢(038(03p8q9(3C:eNqpSg0Sg|adeo -

()eooo° e .9 __.Q a8l Q Q :3038
O oem§om@ooooo§momsgogc°@®c;o C\)’.)GOD’.)OD('DGGPO)%QPDO?UE 0)361§

() Bgrisq103s8Sapegandairiqpeg¢atodpdeoqs

(3) cagpRIea:328364qPieE3(go:383oqpieladeapadendad(§odas
(G) 0030§:07EB60£ 3038305 memoEamcopdeudeqiopconpdas o3(gdoopdi

N C < < co N < oc ¢ oc¢
Gmg@o@@ﬂsﬁmvo§§1C;:D:>sagosa®p_3:| SQQ.I ?(; Ue

Dq@@Gn?q’JéﬂD (T) ngomd]@woo

C C (Y
o3¢ ewd[goonzcloopdi
@uo2: © Gooé@ﬁ@éﬁqeé 338390é390:{|é:q"_5
(% (¥ c < < co
(03599909 me(ogplamep 50050050108 coo¢(03p390p3 3588 070088000
manep: 73 Gsep Re? %@ 30p5:
2] 89 8 3
eeo00meRS 8650008 02355 5500:
o 502, NOZ’ CO, 0 ¢ Q¢ Q Ssd
3263g¢ Om. PV PM /805338:20p0esep | OPO%® G2
2, FM25, FM10 & 3[03c0:3¢ 3005/
and VOC NEQE&ico8:né [16°30°7.2" N CS’H oc & 8.202
- . B? 6036 |  SSBE (Myanmar)
(so200w¥o3C S(REL 8 94°44' 2" E Group Co.Ltd.
¢32005833| 8800 —
8o5c0§qiE8¢E $20056055103 apSc§z0p5005 . “’xlllo"’ﬂlt’a?omi
6320058331 qpieé 8 203 6P 0080 | G sgc@eo:arago
op&8E g€ 30pd: / SSBE
QjLM 16°30'7.2"N coq M G
63505585) 6036 | (Myanmar) Group
94°44' 2" E Co.Ltd.
PM,s, PMyo, VOC, 88 00395083000z
Carbon dioxide | coé: @ﬁ;ﬂmq_p i C\35c$ G200 39@@0::395},
and 2005605505 S N QPS005 320292 / SSBE
Ba&:038: ? g” opScéacopd 2 22
. Formaldehyde qp2 &S 303 ¢ e c505 (Myanmar) Group
60003BERS ¢ e 00O0RR C§€P ¢ ¢ Co.Ltd
. (¢395.9p% S ¢ 00040 o.Ltd.
32603 coc o (000g3203C:) Y
og§3Eemond L o€
ocC C@C
B3 86036
G@Secﬁgu%cﬁ)

Page xxxi



(% C
(03599909 me(ogoSiaeep .o o o | eo&(mgpiaepd s 0200§§6000
- e eeneneRkor csen @eﬁ‘?“ e ernats
PqP: $9 8.320p0:
02p5650003 003 55)6a8c00z
/803336 0680 | 200 B(0Je0iERg,
0p3esep o€ 30052 / SSBE
(8@08%: ch?:gc 000%@5 (Myanmar) Group
o
ce) Co.Ltd.
WHO s& NEQE 19
PH, BOD, COD, S 0DEOEMIB
el Turbidity, TSS i BRovA "
PepSeeay: Ol'Jlr ! ‘;y, ' | coSsgpSqedep: apSc§ropdoodoo 23/ SSBE (Myanmar)
il and grease
g & 308 05 e4ep o35S | Group Co., Ltd. ¢
(o%ooé:a?:gﬁoé 3opC:s oor°>o§:oqj<°:§\<f:
cq LI c\%cq%:eoeq:
C o [N croc oC C C
(c§00550:95, 0020 §x®@e SOCEp OgesMyIC
é:e§€p)§.§ oo%c;q) o§oo§: (HSE
Officer)
< < 05909 688000:
003680000 |OO0:
/805386 6000 2[che0iaag,
oc c o e FPOPO: / SSBE
. 20006862 .
Lo RECOO0 22C4T QOCH: (Myanmar) Group
32059030 $20056053J05 (005ga20pEs) | cwpS0od Co.Ltd.
353 06200 o S
0PO1 c(:;_I'J.,lcNEQQE c;joace oSS Booms
(dB(A) scale) C0O:D§]|0qP C o e 0SOY) 3l Qllo 2%
§§ 39&6 C\PQOC ;C\Dg & §5 28 [~lobhe) a@c@eo::a@g
0052000 6§62 3205 / SSBE
(0036‘33908&,) (Myanmar) Group
Co.Ltd.
S < 099)09088000:
02p5680005 RURE R :
/80538 6200 asc@eo:arago
sonSesen 3205 / SSBE
. gc 9 . (Myanmar) Group
(@03q04:3203¢:) Co.Ltd.
S [ Q
C e o e :1089 . B§.0066EMOMLY
89,0032 MY§066):07 €492 | op/ SSBE (Myanmar)
oSf:}crgc;@Gaao e o ¢ Group Co., Ltd.
o ¢ ¢ C\?oc gme [N c _C
FRMNR$ 000 e ¢ 0070§:MYCES
0032000 6§62 oS
(0086013908(33) ogquﬁh Q Gl*’Q
L S0Cep ogesmIC
o%ooé: (HSE
Officer)
< < 003)056s3000:
o cMe 0295650005 QUCYCF:
B3od(gdgoze o g Qg ey
Qe e o 005200 - .
CQOCRC ; 905006 . 3(0je0aag 30058
G::):ia%qowc 380p00 8¢ :38(‘@“7’619 . oo / SSBE (Myanmar)
OCEqC368: §¢ | colongs coxgCs (205¢04:3203C3) Group Co.Ltd.
$. o <, R
O 20264 OQY$se268) NS [N
Q ¢ e QPOCHCOPO00520 SSBE (Myanmar)
GOICEERME &¢ T
2 G$eP Group Co., Ltd. ¢

Page xxxii




(% C C
(03599909 me(ogoSiaeep .o o o | eo&(mgpiaepd s 0200§§6000
n e QRBERLoRE o) csen (03845 53 3055:
FQPs $9 € reier
'] C o N c _C [N
200 GEPO (000q3203C:) 0050§:MICES
< <
(gSg020 qp: ROy §e0ee
BEeqp agézoyé
o.§oo§: (HSE
Officer)
C C O
02p5650003 023||0|OR00:
/805238 ca00 3[0Je0saag,
. oeSesco 3opSs / SSBE
Beqeclm8m:0 22499 (Myanmar) Group
Saps ecooyé (005§ 0§:32038:) CoLtd.
cosfgéa
;weeeolme
°l B 8200056802020 0005 SSBE (Myanmar)
32cy N R e, Group Co., Ltd.
&¢I :afaeflo colads oS c8icopd eoe e 8‘1”
0gpds qps oo'LS:D S ool ‘?;cmﬂ ‘?:
3006 ceoz(gal - ,Pj ‘iq c‘)\fg“{l‘?@ze%c
(000q3203C:) S0CEP MREsMIC
0§00z (HSE
Officer).
T ¢, S8 O~ 5 < T ¢ PEPRS VNS S
OU)O§:(T{IC®@9 ogg% 390)390)83933 C\?OC??C\)@OU)@EO’)DC\)%C ?0)0)839@0’33(:
< ¢c ¢ ¢ o¢c _¢ N c C N Co 2, o _¢ o o N C o
300p5e03qS &S 6ayR7I8EQSIORM0 MHEMREP398.6§:300:0§05320: @132 © 0perd(gooos
20051
@uoo: © oo§o§:dﬂ58éo§§933833oém: mcmo&saooécw%caoo&ﬁ?é chgql[gézsacs:zaoéqp:
:330806 a?:ge;:é 9&9@:33&?:08[05({]03
oé e@gaaoéeﬂo: 39@533661@03(‘)% aa:f?:mﬁorg (e3looo)
G(\?_pqleqzas&ra@éqp:
Qo Q e e . 0¢. 0Q8.MC, G
o) 00063emocemogmo)@@sao,oo@oaee@c, S 2,0Q
Co O < C C C o [o B PNe] c
J 00063eqooasgogc:oa@ococ?:eqp:o?mcm:@ca o) Gog)
) 2 Qooo%espo i@é@é:s@o%sao)é J J0,000
o o OC C Q C
S a0p52503E:0m(gEimdmed g 1660
9 28?3000 o) 6,6og)
Qo C c C C C o c
B | ooaBudapdSmongudea:0gpdiqpieconddeus(gcs Y J@.590
o c [o XY C
Q de§0ySiencqpadCepodesos(gts ) Q06
C c [~] C
meaeolons(géeqpadmed
[~ C
o) 62200565030 J
J B:c00:35|05(gosd o) 60,000
R 36660l 0q)§26066:32600005330 o)

Page xxxiii




c Q < O C C ° o _¢
Q)e 39039089]33 39@839@513908(7) 39&?:0510) (GGTND)
G@Dé@é@éﬂ@qﬁa@ggg@é
o} G(\)G’aq&c@@%g J ?,GGJ
o o <
J spp3odmapdmeny: J 0,068
Q Gq@@@@%g J O(),OS?
c ¢ ¢ Q¢ oo @ C c___.m<, G
9 OOOO§0('Q|C@?CQOGCU°®DQC\?(TJ§3§®®G€O°@CO o} 9,80
C o O Q <
GS:)D@CG]?&&@I_:GGF@@@@B
Q. ¢ og c g0 Mg, G
o] (QI@.»(Y{IC?SQCQOODCU)@A@Q]@CO 9 9, Oo
Q N Q, 9. ¢ . G
J %QPOQ)GOo%gQGQC\)GoerU)mGQGGP J ?,()(2
Q.. SQ (3
Q geotfac[g[o[éegjooogg OJ ?,099
Q9 COo .08 (@ O ¢ e .9 Mg,
5 | BofeqpsEopi Grctiorndy 00§ Bafae: 5 2050
o1 BqpigpSonsacadodesgiegiglaed [goSopadelnzedlédlode
Q c ¢ cC 00 ¢ < NN Q@ Co C < C o¢c ¢
)onsSio0d0§:0qEad8demsiodgs: :8qCsoncyé  mqpigpdonsé ool
cag:0§:9 (GlopS(gE:9o00pS: 3aae000 Ba§on 0009(gdoloopdi 3gpPs(Gpdan & c0p,80Q

2]

C < C C C o o ¢ ¢ ¢ C : C
OOCPOBIIOCIOCYP: FOONPEOOOOOQPE &

@[(\?861@88@3 qéacﬁql(ﬁgao 396%8%D§8§8q339§039®é3({|’38|§§ OUSO%S(YHC@@CO})L(\RCDSQDS
8

503&: © 3RIdIBLABgP: [§Oea00 oSNy
c ¢ C T o C C (o] C C C < C '] <
0o50&:mqiaedlamagj 2003eapadegp: 03 §E:cuiont(ges (§oclaopdi
< C oc¢c ¢ C [\ < C < C
Bqpi(gpdonsas odoleagiegs(glicolegiopamn: 6 qod eecol Joo 950038
C (o) co Qo OC C o Q ¢ Oo¢ C CN(O o N_Q
c[goC:(g[G,§05§ — 86038:005¢38:  odieo000dBERE [gepds(§: ©03,88933

Qo OC cQ c. oc ) Q <C C o <
DOMFIOM0FYNQPsI  VOO0$OYCIVCED  IP|NJCOQOQP:  §C Gaoaa[ggoaqp:
mcﬁeep(ﬁ@(ﬂooéu sao%:qgo§q|9:(§ 803@3:3}@33’5(\)9_5: COVID-19 GGIC)O]@O%QDSG@? oplav
N C < < ¢ < N [o] C cocCme QN
@oe@ewoe@og OOODGEPMN$ sgomsgaqlozﬂe§(ﬂw[§g moeq3m§c[§c:eﬂ@dlll

C NP < C ° C oCc ¢C C < N(Q < N
C|CoC\?OC§o®aOSC @@L@[@Col G%oGéoO?COC @C.,Q{I’Do@l&?()@[go GSQongoﬁ%quQIDoGQG'?@g

Qo OC NP N Q oQ Q <. .9 < Q Q e .S
ODG(D«.?SGSO’_)CQ_(DGEG@D(; 3’9(\?03’90?08’98(;39(\)@86151?6{]3& GSOOO’O)CS C\)GS@I_@CGOSGI@?C;

C@C° <. @c Ledem00S g @ <. e
n§(036:0905:3es(4S o0l:ggpioudurend o R aletic el aHes
C c N < c C o N C (Y
Blg§ocpgesgiegiologolopon  wqpilgeoopse  coppesgregsy [glepooopy
36(0308:3epqP2eé 206000000:0055/05q0([gE: Ie(0308:mepgP: 3ea0:80503 I2ad: (q)
& cud[qoonzilanadi
3 2
oGl %Q
C C C C C o] c
Bop:g|Smes(gs ca005clmg|odgp:ad cog §cloopdi
Qo OC C cCo C 00 C C o c
0. 86mB&:me4(gs ca05800508§ungp: 0>080E3223:(g|epdl
Qo OC C o¢ c C Q@ Co c oCc O [N C
J- 88603§:c08038epdonmes(gs  38qCdooel  390C03E03  20920000508:09E

T
Qo _CM¢ N < <
[zlavlavely) SDGQD‘S(DOD@§C\)£G(9’D[§GO§€1®&II

0
e
&
—on
2
3»
£
9
3o

Page xxxiv



SlaogSi

it

(o]

o

39@3’30)8%]386612%@

<

N

<

|
Of{ln?ZG’.)GSl‘é

<

<
<

CHRROR®

Q
C

o
<

Q

<

°
°

C
BlS
s@oéoqowmczﬂczeq:§

N

S’BG(DDCS’B(X)EG(SDQGEII

<

<

22020°

CASoAS
C\?OC§08063)

o
°

L

GPIeOROYSqS

cQO00

<

STo3805

C

3’38390)86{]’)

Q
(98]
S

N

<

C

OO)O§8UZICS’BG

§361@&II

“€
O@L
OmL
D

(2]

&

Page xxxv



EXECUTIVE SUMMARY

1. Introduction

The projec& proponent, SSBE (Myanmar) Group Co.,Ltd is situated in Land/U No.22/71,
Plot No. 494(b), Poelung village tract, Myaung Mya Township, Myaung Mya District, Ayeyarwaddy
Region. The construction stage of the projec¢t was started in June, 2020 and 100% foreign
investment, established under the Foreign Investment Law and Myanmar Companies Act. The
production process will launch in April, 2021. The project proponent requested Hexagonal Angle
international Consultants Co., Ltd. to complete the Initial Environmental Examination (IEE) for its
biomass pellet. The following are described the responsible to build company and their address of
the factory construction and operation as in Table 1.

Table 1 Person/Organization responsible to the Construction and Operation Phases
Represented . .
Position Mail Address Address Contact Number
Person
. Production No. 18, Aung Si
Mr. D .
. vennis Director Road, Mya Kyun

Thar (Real Estate),
Pathein Township,

Production
Mr. Pen .
g Director 13509663086 @qq.com Ayegar‘_"’addy 09761214714
egion
Mr. Peng . Longgang,
Haoran M;.anaglng Shenzhen,
Director

Guangdong, China.

2. |EE Requirement

Type of Project  : Organic based biomass pellet, related infrastructures both construction and
operation

IEE/EIA Requirement: According to the Myanmar Environmental Conservation Law, 2012, it
requires that the project proponents of every development project in the country submit either an
Initial Environmental Examination (IEE) or an Environmental Impact Assessment (EIA) to the
Ministry of Natural Resources and Environmental Conservation (MONREC).

A multidisciplinary professional HA team consisting of a core study and planning group
and a technical support group conducted the IEE study for this project. The Team Leader manages
technical aspect of the IEE study. The core study and planning group supported by a technical
support group consisting of professionals in various disciplines relevant to the environmental and
social contexts of the projec, including: (i) Air quality monitoring, (ii) Noise level measurement and
(iii) land use surveys.

3. Brief Description of HA

Office is located at No.233/2, 1st Floor, Daung Min Street, 14/3 Ward, South Okkalapa
Township, Yangon Region, Myanmar. The HA company was founded in September 2017 by Ms. Thu
Thu Aung and the main idea is to collaborate with local experts and foreign consultants for
government and development partners’ transport sector projects. Since that time, our company
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participated in activities whic¢h are ADB’s Myanmar Railway Modernization project, ADB’s Yangon-
Pyay Railway On-board Passenger Survey and ADB & CDIA’s Yangon Urban Transport Development
project. In addition, we are now supporting the Yangon Smart Car Parking System for YCDC.

Hexagonal Angle is currently extending the services to environmental and social sector.

The HA company have experts and team for environmental and social services which are
Environmental and Social Impact Assessment (ESIA), Environmental Impact Assessment (EIA),
Initial Environmental Examination (IEE), Environmental Management Plan (EMP), Social Survey and

Monitoring. Brief experience of environmental consultants who completed the report, mentioned

in Tabel 2.
Table 2 IEE Study Team
. . . Responsible
No Name and Position Education Experience
for report
1 Ms. Thu Thu Aung (Managing B.Sc. (Geology), Deputy Team Leader at
Director) Diploma in GIS, Far East Mobility,
o . Yangon Urban Transport
Certificat
erancatein = o .6 of CDIA and ADB,
Environmental )
. Yangon Region, Overall ¢heck
Studies,
' Myanmar, of the report,
MBA' (L'nFOIn Environmental Risk leadership
University Assessment, climate management
Malaysia)

¢hange, land use, energy
sustainable for
environmental benefit
and environmental
report preparation

and consulting

Ms. Ei Ei Zaw (Environmental
and Social Specialist)

MRes (Petroleum
Geology), MSc
(Petroleum
Geology), BSc
(Hons) Geology,
Diploma in Apply
Geology

Experiences in
Geological and Soil
Study, Hydrology, Land
Use Plan, Environmental
Assessment and
Coordination with
government
organizations and
villagers, environmental
risk assessment and
environmental report
preparation

Overall review
of the report,
consultating in
environmental
impact
assessment
and mitigation
measure

Dr. Thar Htet kyaw (Freelance
Consultant in HA Company)

PhD (Chemical
Engineering),
M.Tec¢h
(Chemical
Engineering), B.E
(Chemical
engineering)

15 years experiences in
Chemical Engineering
field, Professor
(Department of
Chemical Engineering),
Environmental
Consultant in air
pollution, risk
assessment and hazard
management, water
pollution control and
waste management

Overall review
and ¢heck of
the report and
consultating
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No Name and Position Education Experience Responsible
for report
4 Ms. Aye Myat Thiri B.Sc. (Hons) Geology and soil, GIS
Environmental Geologist (Team Geology,
Leader)

Certificate in
Environmental

and Remote Sensing,
Mining management

Chapter 4,5, 6

Environmental

Consultation Meeting,

. and 7, GIS
plan and consultating, Maoping Site
Studies, arrangement of public PPINg,
. . . . measurements
Certificate in GIS consultation meeting

A and land use

and Data and environmental Qudies

Visualization report preparation, Site !
arrangement

survey measurements and
for environmental .
. conducting the
quality and management .
N Public
(noise, light, .
: . Consultation
temperature, air quality, .
. Meeting
water quality and
vibration)
Mr. Htet Wai Aung B.Sc. (Hons) Geology and soil, Site
(Environmental Geologist) Geology, conducting the Public measurements
Certificate in

and land use

Mr. Aung Kyaw Htet

temperature, air quality,
water quality and

(noise, light,

vibration)

Site survey studies,
Studies measurements for arrangement
environmental quality and
and management (noise, conducting the
light, temperature, air Public
quality, water quality Consultation
and vibration) Meeting
Mr. Than Htike Zaw B.E. (Civil), Experiences in solid
(Environmental Engineer) Diploma in waste management plan
Environmental | and design, occupational
Studies, health and safety and
Certificate in drafting, Site survey Chapter 2,4,
Health and Safety measurements for 5 6and 8
environmental quality !

(Environmental Geologist)

Mr. Ko Ko Naing

B. Sc Geology,
Certificate in
Environmental
Studies

Geology and soil,
conducting the Public
Consultation Meeting,

measurements for
environmental quality
and management (noise,
light, temperature, air
quality, water quality
and vibration)

Site survey

Chapter 3,4, 6,
7 and 8

(Environmentalist)

M.Sc (Zoology),
B.Sc (Zoology)
(Hons)

Experiences in
biodiversity
management plan and
environmental

management plan,

Chapter 1,4,5,
7 and 8
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No Name and Position Education Experience Responsible
for report
environmental report
preparation
9 Mr. Win Thein BE (Electrical Site measurements and Mapping and
(Transport Engineer) Communication) management in site
transport project, GIS measurements
mapping in transport for
project environmental
quality
10 | Mr. Win Naing Oo (Research and B.A (Myanmar), Experiences in social GIS mapping,
Survey Manager) Certificate in survey, market survey Site survey
environmental and research, Land use measurements
studies, GIS and Survey, QGIS and Google and
Data Earth Mapping management
Visualization in
environmental
project
11 Ms. Su Myat Noe (Lawyer) LL.B Experiences in Project
coordination, GIS Map
preparation,
Coordination with GIS map,
government ¢hapter 1,2,3
organizations and and 6
villagers, arrangement of
public consultation
meeting

4. Law and Regulations

Environmental management of the Proje&/Factory needs to comply with legal
requirements of the Environmental Management Plan prescribed in the Environmental
Conservation Rules, Notification No. 50/2014 and the EIA Procedure, Notification No. 616/2015.
The national environmental legislations suc¢h as Environmental Impact Assessment Procedure
(2015) and National Environmental Quality (emission) Guidelines, established by the Ministry of
Natural Resources and Environmental Conservation (MONREC) and current local and international
environmental and social policies including related international or regional conventions for the
proposed project.

An Environmental Management Plan is a document to be prepared under the
requirements and guidance of the Ministry of Natural Resources and Environmental Conservation
(MONREC), in order to refrain from, protect against, mitigate and monitor adverse impacts caused
by the design, construction, implementation, operation, maintenance, termination, or closure of a
project or business or activity; or after its closure, or by any other related cause [Environmental
Conservation Rules, 50/ 2014, Chapter I, Article(s 2g)].

5. Project Description
5.1 Location
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SSBE (Myanmar) Group Co.,Ltd is situated in Land/U No.22/71, Plot No. 494(b), Poelung
village tract, Myaung Mya Township, Myaung Mya District, Ayeyarwaddy Region. The factory area
wide is 65253.43sgm2. Location map is shown in Figure 1.

94°43'30.0"E 94°43"48.0"E 94°44°6.0"E 84944'24.0"E
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24°43'30.0"E ‘ 94°43'48.0"E 94°44'6.0"E o 94°4424.0"E

Figure 1 Location Map of Proje@ area
a. Construction Phase

The phase is started in June, 2020 and estimated construction process will be
accomplished in April, 2021 (Table 3). Five buildings include main production, small factory,
warehouse for raw materials, warehouse for final products dormintory. In April, 2020, the project
is started with the land clearance by 50workers and then the second step, foundation and pilling
work is done by 50workers. After that metal framing structure and assembling work by 30workers
as well as brick laying with wall construction will be finished by 20workers. Interior foundation
leveling work and road construction along with drainage engineering work is processed with
60workers. The partitions of the included buildings are main production factory will be 9600sgm?,
warehouse is 3,440sqm? and the dormitory area will have 200sqm?, receptively.

Table 3 Construction s¢hedule

2020 2020 2021 2021
Project . 2022
June November | January - April May

Construction

Phase
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Layout plan of the main office Layout plan of ware house

Figure 2 Layout plan of eac¢h building
b. Operation Phase

Operation phase of the project will start in April, 2021 after completion of construction
phase. The investment period is proposed 50 years, thereby this report covers the total production
capacity of the factory. An additional environmental assessment maybe required for factory
expansion in the future.

6. Work Force

There are 210 workers employ at the construction site. Construction phase working hour
is from 8:00 am to 5:00 pm and lunc¢h hour will take about 1hr. If the building process needs a few
implementations, the employees have to work the extra hours. Therefore, the workers have to
proceed until 8 pm as overtime.

The manufacturing process will start with total 313 workers as well as 210workers in the
construction stages. The estimation of the operation hours is divided into two shifts, day and night.
The operation process is running from 8:00 am to 5:00 pm but 12:00 pm to 1:00 pm is lunc¢h break.
There is no operation at night.

7. Production Process

The production process is started by gathering the raw material from the rice mill, is
located around Ayeyarwaddy Region, mainly used rice husks, also has a plan of applying new raw
materials such as wood, straw, etc. Then, filter the impurities from rice husks such as soil and dust,
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crushing process is followed. In this process, the ring die machine plays an important role to
produce reasonable size. To reduce the dehydrate or at least moisture content which is included
in the raw bulk by applying the single rotary dry drum machine. After that, blending those with high
and low speed to mix the raw material thoroughly along with drying stage is occurred again. All the
above stages are finished, the raw becomes with the low moisture content that is enough to be
sticky. The step is ready to make the pellet through the die hole of the pellet mill with great
pressure shown in Figure 3.

Raw Materlal

Figure 3 Production process step by step

8. Raw material and product

Rice husks will be mainly applied as the raw material to produce the biomass pellet.
Almost all of them will be collected from the rice mills where Myaung Mya, Hinthada townships of
the Ayeyarwaddy Region, then the middle part of Myanmar in which Magwe Region and Shwe Bo
townships. There is the future plan related with the substitution of other types of raw materials
such as straw, bamboo, wood, shells of peanuts and waste of peanut plants. Those will be gathered
from the farm via farmers.

9. Surrounding Environments

The purpose of this section is to predit how environmental and socio-economic
conditions will impact because of the implementation of the proposed Project. This requires a
sound understanding of the baseline conditions at the Project Site, which established through
desktop study research, site surveys, primary data collection and projections for future
developments.

The project study area defined as an area surrounding the project site from which the
baseline information collection should collec¢t. SSBE (Myanmar) Group Co.,Ltd is situated in Land/U
No.22/71, Plot No. 494(b), Poelung village tract, Myaung Mya Township, Myaung Mya District,
Ayeyarwaddy Region. The factory area wide is 65253.43sqm?. In the report, study area is about
1km radius around the project site, its zone covers 775.9109acres. The detail of surrounding
environments is presented in Chapter 4.
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10. Impa@& Assessment and Mitigation Measures

In the factory, the manufacturing product is biomass pellet, however, it has well planned
to reduce the potential environmental impacts. In the construction, there are 210workers and the
production process will be launched with total staffs of 313 among then 295 are workers and 18
office staffs. In the production stage, water is used for domestic purpose besides water plays in the
significant role in the construction stage.

The potential environmental impacts specific to the project operation phase will be (a)
Air pollution, (b) Noise, (c) Wastewater, (d) Solid waste and (e) Health and Safety of the workers.
Potential environmental impacts and mitigation measures are presented in Table 4 and 5, detail
description in Chapter 5.

Table 4

Evaluation of Impact Assessment

Environmental
Parameter

Project Aspects

Description of Impa&

Evaluation

Air Quality

Construction/
Closing Phase

The impacts are expected to be limited and
localized. However, transportation activities
may have an impact where the project vehicles
pass through.

Particulate matter and vehicle emissions can
be lasted for a short-term period.

PM2.5, PM10, TSP, CO2, CO, SO2, NOx, C6H6

can be emitted. Dust dispersion can also lead

to a temporary deterioration in air quality by

increasing TSP and PM10. Impact magnitude is
considered to be large.

The nearest sensitive receptor is construction
workers only. The residences/communities are
within 1km. The receptor sensitivity is
considered to be low.

The combination of low receptor sensitivity
and medium impact level will result in an
overall not significant impact.

Operation Phase

The impacts due to operation processes are
considered to be localized.

The emissions during operation stage are due
to the production processes such as drying,
pelletizing, and transportation of raw materials
and final products. Hence, the duration of the
impact can be considered as long-term.

PM emission can be considered as a major
concern of production process since these fine
particles will be produced throughout whole
operation process.

Nearest receptors are factory workers and
staffs who will work in the project site. And, it
is not likely to significantly ¢change atmospheric
GHG concentrations.
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Environmental
Parameter

Project Aspects

Description of Impact

Evaluation

The combination of medium receptor
sensitivity and medium impact level will result
in an overall not significant impact.

Wastewater

Construction/
Closing Phase

Water can travel many miles but the project
site does not produce surplus to amount of
water. Thus, the extent will be estimated
within 1 km.

Construction process will take a year or more.

Wastewater from the construction site can
have negative impacts on the environment
especially for the aquatic life because the
content of silt.

Both on-site workers and locals cannot be
suffered, however, the negative impact will
have on the dwellers of water.

The Construction area generates wastewater
in each of processing. Although, the
concentration period will be temporary, it
seems not to have major issues the human
and the environment.

Operation Phase

(production
process and
domestic)

Production process produce not much
contaminated water, therefore domestic
wastewater will be in the small range.

The project factory is long-term investment.

Domestic waste water will be dis¢harged.

Workers and locals cannot be suffered;
however, the negative impact will have on the
dwellers in water.

Domestic effluent can cause during the
operation stage whic¢h does not have many
drawbacks, on the other hand the factory
invested in long-term. It can be deduced that
those water will be generated as long as the
factory exist.

Noise Pollution

Construction/
Closing Phase

Sound has the ability to passs through the any
spaces. Surrounding area can be expected to
suffer but there is no residential area except
agricultural land. As the result of 24hrs noise
monitoring, the values are under the standard
especially at the day-time.

This stage will be last a year or take a little bit
more.

Relay on the activities and use of devices.

For this reason, both workers and neighbours
will not be experienced of that impact.
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As the result of 24hrs noise monitoring, the
values are under the standard especially at the
day-time.

Operation Phase

If the production will launch, have a plan to
work with advanced machines. Therefore, the
workers will not be deal with this pollution.

The factory is long-term investment.

Machines with high quality are less likely to
make a noise.

Due to the qualified machines, the worker will
not be suffered.

Despite producing any unfovourble sound, the
manufacturing will be long-lasting. It can be
concluded that some kind of noise can cause

until the factory is existed.

Solid Waste

Construction/
Closing Phase

Most of the construction wastes are massive
thus they cannot move a long distance.

On-site domestic wastes are collected with
separated garbage bins.

The process will be last a year or take a little
bit more.

Various types of wastes such as iron scrape,
rubbles, earth, wood, tree stumps, leaves and
branc¢hes. Some of them can be reuse as the
landfill materials. Rest of them are sold to the
recycling factory.

In the same way, domestic side products are
sold to the locals.

Land clearnce by cutting down the trees and

evcavate the topsoil drive high concentration

of carbon in the atmosphere and soil erosion
can be encountered.

As the facts mentioned above, it has already
systematic waste reduction plan namely resue
and recycle thus there is no noticeable impacts

on the worker and environment.

Operation Phase

Only domestic waste can be seen that will be

separated with wet and dry before throwing.

They will be collected with the colour coded
bins.

Although the leftovers and/or other wastes
seem to have a systematic collection, long
period of operating business means
consistency of producing the wastes.
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Most of them are recyclable in whi¢h some are
disposed to the Myaung Mya City
Development Committee.

Wastes Diposal method of factory has well
ordered aleady. One possible consequence of
systematic plan will have with or without
experience to the employees and surrounding
environment.

Providing the positive waste disposal system,
rubbish can be seen as long as the facory is
occupied.

Occupational
Health and Safety

Construction/
Closing Phase

Mainly physical hazard can be happened
within the project area.

The process will be last a year or take a little
bit more.

Depends on the task of work. It can be mild to
severe injuries. Sometimes, can cause a mortal
wound.

Entire buliding procedures bring the tragic
events, this means that on-site workers can be
possibly faced some of them. Otherwise those
conditions can reduce or at least mitigate with

the advantage of PPE.

Even though the stage is short term, the rate
of damages and loses are dramatically high.

Operation Phase

Mainly physical hazards (muscle pain and
ergonomic problems) can be happened within
the project area.

The factory is long-term investment.

Production workers seem to be suffered from
physical injuries along with electric shock but it
can rarely happen.

Perhaps, almost all of the eployees can have
ergonomic hazards.

Long working hours and repitative jobs
increase the negative affect on the health.

Community
Health and Safety

Construction/
Operation/Closing
Phase

Community health and safety refers to
protecting local communities from hazards
caused and/or exacerbated by project
activities (including flooding, landslides,
contamination or other natural or man-made
hazards), disease, and the accidental collapse
or failure of project structural elements suc¢h
as dams.
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indirectly or cumulatively ¢hange community

Project-related activities may directly,

exposure to hazards.

Project-related construction activities, ensure
appropriate control of site access (e.g. fencing,

security), use of appropriate personal
protective equipment, safely designed work
platforms, appropriate engineering and
administrative controls (e.g. detours, traffic
calming, signs), and safety barriers.

Transportation

Along the way of carrying the construction
items without having any covered which can
cause air pollution for instance, the ¢hemical
ri¢h substance like cement that spreads dust
and particulate matters, lime, silica, alumina,
as well as iron oxide

Construction/
Closing Phase

Particulate matters can cause the lung related
diseases via respiratory tra, silica which clots
the respiratory tract and then it also causes
lung carcinogen, high concentrations
aluminium can be found in lung.

The process will be last a year or take a little
bit more.

Temporary emissions of those will be major
issue both for inhabitats and workers.

Operation Phase

The assessment should confirm the numbers

of vehicles involved in the construction and

operation to closing the absence of any
impact.

The project will be long-term.

Along the destination, trucks emit smoke, toxic
gases, dust and particulate matters.

The main negative impact on air will be emited

by large number of trucks from transportating

of raw materials and final products
distribution.

(Fire)

Emergency Risk

Construction/
Closing Phase

Owing to careless handling and insufficient
maintance of electrical devices, fire and
explosion accidents have to occur.

Fire can disperse a great distance within a
short period.

The process will be last a year or take a little
bit more.

Fire can destory all of the properties.

When accidential fire is growing the tensions

between people and environment.
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The rate of fire hazard is seldom case,
however, once it occurs hard to control.

Fire can disperse a great distance within a

Due to careless handling and insufficient
maintance of electrical devices, fire and
explosion accidents have to occur.

short period.

Operation Phase

The process will be long term.

Fire can destory all of the properties.

When accidential fire is growing the tensions

between people and environment.

Fire hazard is seldom case, however, once it

occurs hard to control.

Table 5

Mitigation Measure of the Negative Impa@s from the Construction/ Closing Stages

Categories

Expected Environmental
and Social Impact

Mitigation Measure

Pollution

Air Quality

Impact on air pollution,
fugitive dust/emission
gas by construction work

Inhalation of dust and
particulate matter (PM)

Respiratory tract
infection (asthma)

Eye irritation
Shortness of breath
Decrease visibility

Harming plants

Water should be sprayed as suppressants to increase the
moisture content.

High concentration of ¢hemical ri¢h dust is able to dilute
when dissolve in water.

While transporting the construction materials should be
covered by Tarpaulin.

Have to provide masks with dusk prove filter to the
workers.

Special maintance and or banning of old diesel or gasoline
powered cars for construction by defining specific types
and ages of vehicle.

Improved in the quality of diesel/ gasoline for construction
related vehicle/equipment.

Restore, resurface and rehabilitate the disturbed area as
soon as practicable after completion of construction or
renovation.

Water Quality

Disc¢harging muddy
water from constructed
land

Some c¢hemical rich
water can be disc¢harge

Wastewater from the
site facilities

Before disc¢harging, settling ponds or simple turbid water
treatment is needed.

Reverse osmosis method has ability to treat ¢hemical ri¢h
wastewater problems.

Use natural cleaning products where possible.

Installation of septic tank.

Noise and
Vibration

Exposure of excessive
noise by heavy machine/
construction equipment

Hearing issues

Use equipment and machines which generate low noise
levels.

Change vehicle types and driving habits can affect the
intensity of exposure to noise.
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Expected Environmental
and Social Impact

Mitigation Measure

Sleeping disorder
Cardiovascular issues

Trouble in
communication

Driving behaviors such as over-revving or tire squealing
that intentionally increase noise should be prohibited to
drivers.

Uneven driving suc¢h as frequent acceleration or
deceleration of speed can result in increase in noise
emissions.

Provide adequate ear protection (ear plugs or muffs) to
workers working in the excessive noise areas.

Solid Waste

Can be a barrier of the
open ¢hannels

Creating air pollution
(especially unpleasant
odor)

Pile after mixed with
rubble and lime

Site facilities wastes are
favourable to the
survival and growth of
microbial pathogens

Provide enough storage area for construction materials.
Necessary for separating materials before disposal stage.

Prepare proper colour coded waste bins in construction
site.

Inspect temporary waste disposal site regularly.

Inform waste collector to collect and dispose waste every
day

Prohibit open burning waste in the project site

3R (reuse, reduce, recycle) donated, and sold should be
promoted for employees by awareness-raising campaigns
and environmental education program.
Proper employee training for waste reduction program.

Collect systematically and dispose to the Myaung Mya City
Development Committee waste dumping site.

Hazardous
Materials

Related health hazards
such as c¢holera and
other ve&or transmitted
diseases

Significant surface or
underground water
pollution from the

leachates

Chemical waste must be stored separately.
After using them, must be wrapped tightly.
Provide training to workers on how to handle the ¢hemical
waste.

Collect systematically and dispose to the Myaung Mya City
Development Committee waste dumping site.

Offensive Odor

Volatile organic
compounds (VOCs) can
cause watery eyes,
irritation in nose and
throat, headaches,
dizziness and

lightheadedness

Well ventilation for the source of pollutant areas
Planting the air purifying plants such as alovera, fern, etc.

Regularly ¢heck the septic tank, toilet condition and solid
waste storage and disposal.

Social Environment

Living and
livelihood

Impact on the living and
livelihood by
construction works

Advanced notice for construction work time

Avoidance of intensive operation of construction vehicle

Existing social
infrastructure
and service

Traffic congestion due to
increase of construction
vehicles is expected

Accessibility to social
infrastructure for local
community

The traffic volume should be controlled by construction
contractor to avoid serious traffic congestion.

Appropriate design and materials, infra-structure projects
can achieve.

Access for service maintenance and renewal that does not
require disruption of historic materials or structures
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Categories

Expected Environmental
and Social Impact

Mitigation Measure

Health and Safety

Risks of
infectious
disease such as

Malaria,
Dengue,
Tuberculosis,
Hepatitis,
HIV/AIDS,
Cholera, etc.

Increasing risks for
infectious diseases due
to the influx of workers

Direct contact of person
to person, animal to
person

Insect bites (mosquito)
Food contamination

Poor personal hygiene
practices

Poor cleanliness in the
workplace

Wash the hands thoroughly with water and soap after
visiting the toilet, preparing food, and after touching
equipment.

Any cuts or abrasions should be covered with a
waterproof dressing.

Do not share personal items such as towels, clothing,
razors, toothbrushes, and shavers among workers.

Regularly wash the floors, bathrooms and surfaces with
hot water and detergent.

Health impact training for workers about waste handling.

Stay at home if workers have signs and symptoms of an
infection.

Practice about good personal hygiene for workers

Environmental and health related education programs
should be provided to raise awareness.

Occupational
health and
safety

Accidents such as
personal injury, moving
vehicle and machinery

Slip and fall
Bumping
Use of heavy vehicle

Moving parts of
machinery

Provide all workers for construction site with PPE.

Provide sufficient First Aid Kids at the construction area
and coordinated with nearby hospital for admission in
case of accidents.

Cleaning the working area regularly.
Warning signs around spills or wet floors.

Workers who are taking prescription medication that may
affect their safety at work should be inform to the
supervisor to assign appropriate duties.

Wearing a seat belts while operating a moving vehicle
Firefighting equipment and portable fire extinguishers
shall be properly provided in construction area.

Community
health and
safety

Third party accidents
with residents near the
construction site

Accidents with local
people by the traffic of
construction vehicles

Disputes among local
people and migrated
workers

Establish the plan of site safety and security measures to
communities and its implementation.
Education and instruction to the construction workers on
risks, prevention, and available treatment.
Restricting access to the site with a focus on high risk
structures or areas depending on site-specific situations
including fencing, signage, and communication of risks to
the local community.

Emphasizing safety aspects among drivers.
Improving driving skills and requiring licensing of drivers.

Adopting limits for trip duration and arranging driver
rosters to avoid overtiredness.

Avoiding dangerous routes and times of day to reduce the
risk of accidents.

Emergency Risk
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Categories

Expected Environmental
and Social Impact

Mitigation Measure

Fire risk

Electrical accidents result
in ele¢tric sho¢k and
burns

Providing fire extinguishers along with fire hose.

Design and construction requirements for exit routeand
stairways (exits).

Maintenance, safeguards, and operational features.

Flood/

Earthquake
risk

Increasing of the impact
of flood in and around
the projects site

Building damage is also
greatest in areas of soft
sediments, and multi-
storey buildings

Well developed emergency plans and proper employee
training.
Emergency action and response plan to evacuate during
flooding and earthquake.

Project area is elevated enough to protect the flooding
during monsoon season.

Other

Global
warming

Emission of greenhouse
gases (GHGs) would be
generated by
construction vehicles

CO2 accumulation due to
the land clearance
process

Planting tremendous amounts of trees.

Replaced regular light bulbs with compact florescent light
(CFL) bulbs, less driving means fewer emissions.

Table 6

Mitigation Measure of the Negative Impacs from the Operation Phase

Categories

Expected Environmental
and Social Impact

Mitigation Measure

Pollution

Air Quality

Impact of air pollution
caused by operation
related machines,
generator,

Respiratory tract
infection(asthma)

Eye irritation
Shortness of breath

Decrease visibility

Turn off equipment and machines when not in use.
Proper ventilation for generator room.
Enforce to wear PPE to employees.

Regular maintenance for equipment and machines.

Water Quality

BOD ri¢h water drive to
the depletion the oxygen
in the water body which is

vital for aquatic life

Sewage water can cause
diarrhea-related diseases

Minimize the amount of water used.
Avoid generating unnecessary wastewater.

Regularly inspected to collect the garbage from canals so
as to improve water flow.

Separate the drainage and pipeline system for sewer line
and surface runoff.

Regularly ¢heck the septic tank to avoid leakage of
sewage.

Noise and
Vibration

In the project area noise
level is acceptable with
the provided National

Use equipment and machines which generate low noise
levels.

Provide adequate ear protection (ear plugs or muffs) to
workers working in the excessive noise areas.
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Expected Environmental

Categories . Mitigation Measure
g and Social Impact g
Environmental Quality Grow noise-absorbing plants (e.g. Areca Palm, etc.,)
(Emission) Guidelines. Ingtall sound (esp. e¢ho) proof curtain.
If the noise level exceeded
to standard can cause
hearing loss, psychological
disorders, increasing the
risk of cardiovascular
diseases, interrupted
sleep and interfering the
speech etc.
Increase the rate of
accidents
High blood pressure
Solid Waste Impact of waste Provide specific storage area to collec¢t waste and dispose
generated on related at the factory compound.
health risk for community | \wag&e should be segregated at source by types of wage
and systematically disposed into separate containers.
3R (reuse, reduce, recycle) should be promoted for
employees by awareness-raising campaigns and
environmental education program.
3R (reuse, reduce, recycle) should be promoted for
employees by awareness-raising campaigns and
environmental education program.
Proper employee training for waste reduction program.
Collect systematically and dispose to the Myaung Mya
City Development Committee waste dumping site.
Proper employee training for waste reduction program.
Hazardous No artificial addivites are | All the raw use in manufacturing process are agricultural
Materials needed products with ¢chemical component free materials.

Offensive odor

Unpleasant odor from
Septic tank, ¢hemical
storage room

Wearing both protective equipment and clothings

Regularly ¢heck the septic tank to avoid leakage of
sewage.

Provide sufficient ventilation system for working area,
toilets, canteen, office room, and ¢hemical storage
system.

Social Environment

Infrastructure Traffic congestion due to Control of traffic volume.
and service increase of vehicles Appropriate design and materials, infra-stru¢ture
Accessibility to social projects can achieve.
infrastructure for local Access for service maintenance and renewal that does
community not require disruption of historic materials or structures.
Health and Safety
Risks of Increasing risks for A qualified medical do¢tor shall be appointed to perform
infectious infectious diseases due to medical ¢heck up for all workers.
diseasv.; such as the influx of workers Conduct annual medical ¢heck up for current $taffs.
HIV/AIDS
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Categories Expected Environmental Mitigation Measure
g and Social Impact g
The workplace must be hygiene with adequate facilities
provided for cleaning food, utensils and equipment.
Occupational | Accidents and incidents | Have a correct posture.
health and during the operation of | \warning sigh mug be attached near hand belt and others
safety workers can be sparked off the occupational hazard.
Radiation  hazards, for | pffective fire prevention and control sy&ems (smoke
exa.mr.JIe, frc?m X-ray | detectors, hot spot detectors, extinguishers and
radiation machines digtributed water sprinklers).
Fires and Explosions
mergency Risk
Flood risk Increasing of the impact | Project area is elevated enough to protect the flooding
of flood in and around the | during monsoon season.
projects site Proper drainage system should be managed to prote&
flooding condition.
Emergency response team should be training to evacuate
during flooding condition.
Fire risk Flammable, explosive Emergency response team and receives training in fire
¢hemicals and improper | prevention.
wiring system would be | proyiding fire extinguishers along with fire hose.
i f fire risk in th . . . .
increased O. re.rls In the Design and construction requirements for exit route and
project site . .
stairways (exits).
First aid and emergency medical rescue.
Draw up a plan for emergency response and procedures
Provide adequate PPE, provision of firefighting
equipment, install lighting rods and arresters
Display warning signs, addresses/phone numbers of Fire
Brigade, Ambulance service, Hospital, Police Station, etc,
Educate workers for fire safety awareness in work place.
Other
Global Impact in the increase of | Planting tremendous amounts of trees.
warming GHGs k.)y vehicle traffic Replaced regular light bulbs with compac florescent light
operation of lubes and (CFL) bulbs, less driving means fewer emissions.
grease

11. Environmental Management Plan

The Environmental Management Plan (EMP) provides the procedures and processes,
which will apply to the project production activities to check and monitor compliance and
effectiveness of the mitigation measure to which SSBE (Myanmar) Group Co., Ltd has
committed. In addition, this EMP used to ensure compliance with statutory requirement and
corporate safety and environmental policies.

The environmental impact assessment described in Chapter 6, and the proposed
Environmental Mitigation Plans including mitigation measures to reduce and or minimize the
negative impacts for each item has already mentioned in Chapter 5.

12.  Environmental Monitoring Plan
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Environmental monitoring plan is the important for the effective execution and successful

implementation of EMP. Environmental monitoring focuses on the work environment which

includes, waste management, health and safety of workers, safety of the facilities and the socio-

economic component of the environment are shown in the following table. The objective of

monitoring is;

e To measure impacts that occurs during the operation phase of the project

e To ensure compliance with statutory requirements

e To determine the effectiveness of mitigation measures and other measures

e To assist in the implementation of EMP

Responsible organization, time and monitoring place are contained in the monitoring plan.

Monitoring plan shown in Table 7.

Table 7 Construction/ Closing and Operation phases of monitoring program

pond water)

Monitoring Monitoring Area to be Responsible
. Target level X Frequency
item Parameter Monitored person
Construction/ Consultants under
Within Closing site supervision of
Ambient o Once a year contractor/  SSBE
standards 16730°7.2" N (M ) G
502, NO», CO, L yanmar roup
) ) level of NEQE (94° 442" E Co., Ltd.
Air quality CO2, PM25, PM1o -
Guideline
and VOC
and Operation area Once a year| Consultants under
i durin supervision Team
International 16° 30' 7.2" N 8. p /
Standards operation SSBE  (Myanmar)
94° 44’ 2" E stage Group Co., Ltd.
Guideline Once a year| Consultants under
.| PMazs, PMio, VOC, . . ..
Indoor air o q and Operation area| during supervision Team/
an
quality ? International |(within factory) operation SSBE  (Myanmar)
Formaldehyde
Standards stage Group Co., Ltd.
Consultants under
Construction/ supervision of
Closing site (site] Once a year contractor/  SSBE
pH, Iron, Total water) (Myanmar) Group
Chlorine, Within WHO Co., Ltd.
Water quality | Ammonia, BOD, | and NEQ
COD, TSS, Oil and | Guideli Operation area
» 13> Ban uidaeline (dp Ny Twi Waste Collector/
omestic wice a year
grease . . y' HSE officer of SSBE
wastewater (final{ during working
. . (Myanmar) Group
discharge point) and| hours
Co., Ltd.
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its response

Monitoring Monitoring Area to be Responsible
. Target level 5 Frequency
item Parameter Monitored person
Consultants under
Construction/ supervision of
Within Closing sZe (factoryT . clc\)/lntractor/ GSSBE
compoun wice a year anmar) Grou
Noise level standards P ) ] My ) P
. . . during Co., Ltd.
Noise international "
operation
(dB(A) scale) limit/ NEQE p.
period Consultants under
Guideline . .
Operation area supervision Team/
(within factory) SSBE  (Myanmar)
Group Co., Ltd.
Consultants under
Construction/ supervision of
losi ite (f BE
Impact of waste Closing site (factory contractor/ SS
generated on compound) E:Myaanrjnar) Group
. . ., Lt
Solid waste related  health Daily ©
isk f
s ) or Waste  Collector/
community Operation area HSE officer of SSBE
(within the factory) (Myanmar) Group
Co., Ltd.
Construction/ Contractor/ SSBE
Record of Clos o (f W S
. incident/accident osing site (factory (Myanmar) Group
Occupational . compound) Co., Ltd.
report, training
Health  and ) health Monthly
Safety repors, ea ) HSE officer of SSBE
checkup and Operation area
. (Myanmar) Group
seasonal disease (within the factory)
Co., Ltd.
Records of mock Construction/ Contractor/ SSBE
drill, self- Closing site (factory| (Myanmar) Group
inspection to compound) Co., Ltd.
Emergency .
Risk firefighting Quarterly
ISKs facilities and HSE officer of SSBE
Operation area
emergency and (Myanmar) Group
(factory compound) Co. Ltd

The following table shows the expenditures for the implementation of Environmental

Management Plan for operation phase annually. Estimation cost for EMP implementation and

mitigation measurement presented in Table 8.

Table 8

Estimated Budget for Environmental Implementation and Mitigation Measurement

No

Item

Frequency/Times

Cost (USD)

Mitigation Plan
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No Item Frequency/Times Cost (USD)
1 Maintenance of air ventilation system 4 3,076
5 Grass plantation within the area of factory 12 615

compound
3 Wastewater Treatment 2 20,000
4 Noise Control Measures 4 2,461
5 Solid waste disposal 12 4,615
6 Purchase of Person?;:g;)tective Equipment 12 29 538
7 Medical Check-up and Health Insurances 1 7,384
Emergency Preparedness
1 Fire extinguisher 2
3 Fire alarm system 12 40,000
4 First Aid Fits 12
Monitoring Plan
1 Air quality 2 3,692

2 Noise level 2 1,846
3 Water quality 2 10,153
4 Environmental compliance auditing 1 4,516

Community Development
1 Work skills training 4 4,615

2 Increase employment opportunities 2 3,076
3 Sustainable Use of Energy Sources 12 3,848
4 Improved agricultural training 4 3,848

13. Public Consultation and Public Participation

Public consultation is necessary as a part of the IEE study. The project proponent and its
consultant have to organize a public consultation among regulators, the local community, local
authorities, and other relevant organizations on the project development and plans.

Public consultation was conduc¢ted on 5" May 2021 at restaurant near SSBE factory,
Myaung Mya Township and project responsible persons, environmental consultants and local
people are attended to the meeting. Although the governments are invited, they cannot attend to
meeting due to COVID-19 pandemic. During meeting, the project responsible persons and local
attendant was discussed and suggested for buying rice husk as raw material, road maintenance
and job opportunities from project implementation. The detail of public consultation meeting is
presented in Chapter 7.

14. Conclusion
The following facts are described for IEE study as conclusion.

1. The project proponent would install modernized production machinery and products.
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2. The project proponent must study the environmental quality guideline at every step of
final report and expressed in detail.

3. During the construction, operation and closing stages, all of the project activities have low
significance impacts to environment and social community. These impacts are air pollution,
water pollution, noise and vibration, solid waste, and occupational health and safety, etc.
All of the impacts can be minimized by using mitigation measures and implementing EMP.
The Project Proponent must be followed this plan.

4. The project proponent must follow as per environmental management plan. The project
proponent must be done as per proposal of IEE and factory shall operate with qualified
employee after get necessary documentation.

Finally, the proponent should follow the comments and suggestions made by ECD after
reviewing this IEE report study. Once IEE is approved by concerned authorities, effective
implementation of EMP by the project proponent is essential. The proponent should abide
environmental policy, laws, rules and instructions of the Republic of the Union of Myanmar.
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CHAPTER 1
INTRODUCTION

1.1. BACKGROUND INFORMATION

The projec proponent, SSBE (Myanmar) Group Co.,Ltd is situated in Land/U No.22/71,
Plot No. 494(b), Po Long village tract, Myaung Mya Township, Myaung Mya District, Ayeyarwaddy
Region. The pre-construction stage was established since April, 2020. It is the 100% is foreign
investment, established under the Foreign Investment Law and Myanmar Companies Act and the
company registration number is 121635453. The project proponent requested Hexagonal Angle
(HA) International Consultants Co., Ltd. to implement the Initial Environmental Examination (IEE)
for the biomass pellet producing and exporting factory. Information of the project proponent list
is presented in Table 1-1. The certificate of consultant registration is described in Appendix C.

1.2. PROJECT PROPONENT PROFILE

The projec proponent, SSBE (Myanmar) Group Co.,Ltd is situated in Land/U No.22/71,
Plot No. 494(b), Po Long village tract, Myaung Mya Township, Myaung Mya District, Ayeyarwaddy
Region. A brief information about the project is given in Table 1-2.

Table 1-1 Information of proponents
Represented . .
Position Mail Address Address Contact Number
Person
. Production No. 18, Aung Si
Mr. Dennis Director Road, Mya Kyun
Thar (Real Estate),
Mr. Pen Production Pathein Township,
rene DireGtor | 13509663086@qq.com | AYeyarwaddy 09761214714
Region
Mr. Peng . Longgang,
Haoran Mz.anaglng Shenzhen,
Director
Guangdong, China.

1.3. FEATURES OF PROPOSED PROJECT

The project, SSBE whi¢ch emphasizes the requirement of organic based materials to
produce and export as biomass fuel distributed by internationally. The products are manufactured
in accordance with international standards and certifications. Salient features of the project are
described in Table 1-2.
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Table 1-2 Salient features of project

Iltem Description
Name of Company SSBE (Myanmar) Group Co., Ltd.
Type of Business Producing and Exporting of the pellet
Capital of Investment 4.826 Million US $
Address Land/U No.22/71, Plot No. 494(b), Poelung village

tract, Myaung Mya Township, Myaung Mya District,
Ayeyarwaddy Region

Expected construction period 2020-2021
Operation Starting April, 2021
Production Area 65253.43 sqm?
Number of employees (construction and production) 210 workers in construction stage

313 employees in production stage

1.4. REQUIREMENT OF IEE STUDY

According to the Myanmar Environmental Conservation Law, 2012, it requires that the
project proponents of every development project in the country submit either an Initial
Environmental Examination (IEE) or an Environmental Impact Assessment (EIA) to the Ministry of
Natural Resources and Environmental Conservation (MONREC).

1.4.1. Stru@ure of IEE report

The IEE Report is structured as prescribed in Article 36 of the EIA Procedure, 29 December
2015. The main text is presented in 8 Chapters. Executive Summary is at the front. Brief information
of each c¢hapter is shown below.

Executive Summary: This section is summary of overall information in IEE Report. The
Executive Summary includes both English and Myanmar Languages.

Chapter 1: Introduction: This ¢hapter describes the project proponent and requirement
of IEE based on Myanmar Environmental Conservation Law, 2012. After this introductory ¢hapter,
the subsequent ¢hapters are outlined as follows:

Chapter 2: Legal Requirement: This chapter presents legal and institutional framework,
environmental and social standards that are applicable to this Project. It also presents cooperate
environmental and social policies of the project proponent with emphasis on security, safety health
and environment of employees and working place.

Chapter 3: Project Description: This ¢hapter presents technical information on project
plan, layout, design, location, function and facilities of the building including land use adjacent to
the building. S¢hedule of demolition the existing buildings and construction is also described.

Chapter 4: Description of the Surrounding Environment: This ¢hapter defines the study
area and limits of the study, and describes various environmental components of the study area,
including physical, biological, socio-economic, cultural and visual components. The information in
this ¢hapter is the basis for the environmental and social impact assessment in Chapter 5.
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Chapter 5: Potential Impact Assessment and Proposed Mitigation Measures: This ¢hapter
identifies and assesses environmental and social impacts of the Project during pre-construction,
construction, and operation stages. Appropriate measures are proposed to mitigate these
identified impacts.

Chapter 6: Public Consultations and Disclosure: This ¢hapter presents results of public
consultations and disclosure conducted as part of the IEE study. Focus is on the process of
consultation involving the affeted communities and the proje¢t stakeholders including
feedback/recommendations arisen from the consultation meeting.

Chapter 7: Environmental Management Plan: This ¢hapter describes the management
plan for project implementation stage consists of Closing Stage EMP, Construction Stage EMP and
Operational Stage EMP. The EMP is based on the basic environmental management principle.

Chapter 8: Conclusions: This section presents the main conclusions of the IEE report, and
recommendations of future actions to be taken.

Appendixes: The main report has appendix in each chapter containing detailed
information to support the presented findings in various ¢hapters in the main text.
1.4.2. Implementing organization for IEE

A multidisciplinary professional HA team consisting of a core study and planning group
and a technical support group conducted the IEE study for this project. The Team Leader manages
technical aspect of the IEE study. The core study and planning group supported by a technical
support group consisting of professionals in various disciplines relevant to the environmental and
social contexts of the project, including: (i) Air quality monitoring, (ii) Noise level measurement and

(iii) land use surveys.

1.4.3. Time frame of Proje& Implementation

Time frame of project implementation and IEE study is described in Table 1-3.

Table 1-3 Sc¢hedule of IEE study and Proje@ implementation

2020 2020 2021 2021
Project . . 2022-2070
June November | January - April April

Construction
Stage

IEE Study

Operation Operation Stage | Operation Stage
Stage

1.5. BACKGROUND INFORMATION OF HA COMPANY

HA Company’s office is located at No.233/2, 1% Floor, Daung Min Street, 14/3 Ward,
South Okkalapa Township, Yangon Region, Myanmar. The HA company was founded in September
2017 by Ms. Thu Thu Aung and the main idea is to collaborate with local experts and foreign
consultants for government and development partners’ transport sector projects. Since that time,
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our company participated in activities which are ADB’s Myanmar Railway Modernization project,
ADB’s Yangon-Pyay Railway On-board Passenger Survey and ADB & CDIA’s Yangon Urban Transport
Development project. In addition, we are now supporting the Yangon Smart Car Parking System for
YCDC.

Hexagonal Angle is currently extending the services to environmental and social sector.
The HA company have experts and team for environmental and social services which are
Environmental and Social Impact Assessment (ESIA), Environmental Impact Assessment (EIA),
Initial Environmental Examination (IEE), Environmental Management Plan (EMP), Social Survey and
Monitoring.

Hexagonal Angle (HA) has another business which is called “HA Institute” that started on
August 2019. HA Institute is now running the training programs for QGIS, Database and

Environmental. Furthermore, QGIS online training program will be launched in mid-June 2020.

Brief experience of environmental consultants who completed the report, mentioned in

Table 1-4. HA's environmental experience in Myanmar is presented in Table 1-5.

Table 1-4 Environmental Consultants Profile
No Name and Position Education Experience HERELIHIE
for report
1 Ms. Thu Thu Aung (Managing B.Sc. (Geology), Deputy Team Leader at
Director) Diploma in GIS, Far East Mobility, Yangon
cotein | Un gt ks
Environmental ) » YaNBON | Overall ¢heck
Studies Region, Myanmar, of the report.
’ environmental risk
MBA (Lincoln assessment, climate Chapters 1 to
University ¢hange, land use, energy 8
Malaysia) sustainable for
environmental benefit
and environmental
report preparation
2 Ms. Ei Ei Zaw (Environmental and | MRes (Petroleum 5 years experiences in
Social Specialist) Geology), MSc Geological and Soil
(Petroleum Study, Hydrology, Land
Geology), BSc Use Plan, Environmental Overall
(Hons) Geology, Assessment and review of the
Diploma in Apply Coordination with report.
Geology government Chapters 1 to
organizations and 8
villagers, environmental
risk assessment and
environmental report
preparation
3 Dr. Thar Htet kyaw (Freelance PhD (Chemical 15 years experiences in
Consultant) Engineering), Chemical Engineering Overall
M.Tf:(fh ((_Zhemical field, Professor . review and
Engineering), B.E | (Department of Chemical hedk of the
(Chemical Engineering), report.
engineering) Environmental
Consultant in air
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No

Name and Position

Education

Experience

pollution, risk
management, water

waste management

assessment and hazard

pollution control and

Ms. Aye Myat Thiri

Environmentalist (Mining))

B.Sc. (Hons)
Geology,

2 years xperiences in
flash flooding in

Mining management
plan, arrangement of
public consultation
meeting and
environmental report
preparation

Ayeyarwady due to solid
wastes stuck in culverts,

Survey Manager)

Ms. Khin Nilar Tin

Mr. Win Naing Oo (Researc¢h and

B.A (Myanmar)

5 years experiences in
social survey, market
survey and research,
Land use Survey and
Google Earth Mapping

map,

Topography

Map

Environmentalist
(Hydrogeologist)

M.Res (Hydro
Geology),

MSc hydro
Geology),

B.Sc(Hons)
Geology,

Experiences in Geological
and Soil Study,
Hydrology, Wastewater
management plan and
design environmental
management plan and
environmental report
preparation

Chapter

1,2,4,5,7 and

8

Ms. Su Myat Noe (Lawyer)

Mr. Than Htike Zaw

2-year experiences in
Project coordination, GIS
Map preparation,
Coordination with
government
organizations and
villagers, arrangement of
public consultation
meeting

GIS map,
¢hapter 1,2,3
and 6

(Environmental Engineer)

B.E. (Civil)

1-year experiences in
solid waste management
plan and design,
occupational health and

safety and drafting

Chapter 2,4,
5,6 and 8

Mr. Ko Ko Naing

(Environmental Specialist)

M.Sc (Zoology),
B.Sc (Zoology)
(Hons)

biodiversity management
plan and environmental

1-year experiences in

management plan,
environmental report

preparation

Chapter 1, 4,
5,7 and 8
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Chapter 4, 5,
6and 7

Location
map, Land
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ibl
No Name and Position Education Experience GCRLLINLL
for report
9 Mr. Aung Kyaw Htet B.Sc (Geology) 1-year experiences in
(Environmental Specialist) geolpgical and' 50”' study,
field |nvest|gat|on,' Chapter 3,4,
arrangement of public
. . 6,7 and 8
consultation meeting and
environmental report
preparation
Table 1-5 HA Company Experience in Myanmar
Sr. Project Name Location Client Period
1 Environmental Management Plan Amarapura, Shwe Iron Pan June 2019 - September
) (EMP) for Foundry Mandalay Foundry 2019
5 Environmental Management Plan | Shwe Pyi Thar, September 2019-
' (EMP) for Paper Mill Yangon Aung Paper Mill December 2019
3 Environmental Management Plan Pyigyitagon, September 2019-
' (EMP) for Paper Mill Mandalay Aung Paper Mill December 2019
Environmental Management Plan Sint Gaing, September 2019-
4.
(EMP) for Foundry Mandalay Fulon Foundry December 2019
. o Myaing Kalay, Myaing Kalay
. | AirM fi F
5 ir Monitoring for Cement Factory Hpa An Cement Factory December 2019
6 Environmental Management Plan Mingalardon, New Green Land February 2020-May
' (EMP) for Garment Yangon Garment 2020
Environmental Management Plan Hlaingthaya, Newtop Lotus
7. F 2020-May 202
(EMP) for Garment Yangon Garment ebruary 2020-May 2020
Environmental Management Plan Kyaukse,
8. Feb 2020-) 2020
(EMP) for Garment Mandalay Keys Shine Garment eoruary une
. . o Mahar
9 Initial Environmental Examination Daw Aye Palate Ongoin
) (IEE) for hotel Aungmyay, Hotel going
Mandalay
Environmental Management Plan South Dagon, Happy Myanmar
10.
(EMP) for Food & Beverages Sector Yangon Beverages May 2020-August 2020
1 Environmental Management Plan Pathein,
' (EMP) for Garment Ayeyarwady Chia Moon Sports May 2020-July 2020
12 Environmental Management Plan June 2020-September
' (EMP) for hotel Bagan Bagan Thiripyitsaya 2020
Air Monitoring for Oil & Gas Stori
rivionftoring or. ! as >toring Thilawa, Thanlyin Apex Oil&Gas June 2020
13. Station
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Sr. Project Name Location Client Period
Air Monitoring for Oil & Gas Storing Thilawa,
14. . . Max Energy June 2020
Station Thanlyin
Air Monitoring for Qil & Gas Storing Thilawa, )
15. . . Denko Oil&Gas June 2020
Station Thanlyin
. o Mingalardon,
16. Air Monitoring for Footwear Yangon Yacheng July 2020
Yangon
17. Air Monitoring for Footwear Mhawbi, Yangon Bolly (HK) July 2020
Environmental Management Plan East Dagon, .
18. (EMP) for Jewelry Production Yangon Apple Design Jewelry| June 2020-August 2020
Environmental Management Plan Pakokku, )
19. Myanmar Efforts Ongoing
(EMP) for Garment Magway
Environmental Impact Assessment Myeik, .
20. A |
0 (EIA) for Island Resort Taninthayi dvance dea Ongoing
Air Monitoring f i .
21. |7 onitoring or.O| & Gas Storing Thilawa, Thanlyin| Padauk Shwe War August 2020
Station
Initial Environmental Examination Kyaukse, .
22. MaMa Noodle Ongoing
(IEE) for Noodle Mandalay
Geology Management Plan (EMP) Aggrandize )
23. o Ongoing
for Mining Paung, Mon Myanmar
Initial Environmental Examination Myaung Mya, SSBE (Myanmar) .
24. ) Ongoing
(IEE) for Biomass Pellet Ayeyarwady Group Co., Ltd.
Environmental Management Plan .
25. (EMP) for hotel Bagan KMA Hotel Group Ongoing
Envi M Pl Mi |
26, | Environmental Management Plan ingalardon, L\ corment Co, Ltd|  Dec 2020-April 2021
(EMP) for Garment Yangon
Environmental Management Plan Thazin Myanmar .
27. for Padan, Magway c Ongoing
Coal Mining ompany
Environmental Management Plan Pathein .
28. ’ Hakers C (0]
(EMP) for Garment Ayeyarwady akers Lompany ngoing
29 Environmental Impact Assessment . Ongoin
" |(EIA) for Petroleum Refinery Factory Myingyan, MCCM Company going
Mandalay
30, Forest Manager_n_ent Plan for FSC Myaung Mya, SSBE (Myanmar) Ongoing
Certificate Ayeyarwady Group Co., Ltd.
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Panko Bago Garment Factory Nyaung Inn, )

31. ) Panko Co., Ltd Ongoing
Project Bago

Baseline Quality Monitoring South Dagon, Golden Theparerg .

32. ] Ongoing
Project for Garment Yangon Co., Ltd. [GTP]
Environmental Impact Assessment | NyaungInn, .
. Pank ., L

3 (EIA) for Garment factory Bago anko Co., Ltd Ongoing
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CHAPTER 2
OVERVIEW OF POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

This section provides a brief summary of relevant national environmental legislations
established by the MONREC and overview of current local and international environmental and
social policies including related international or regional convention for the proposed project.

2.1. MYANMAR REGULATORY FRAMWORK

Myanmar has 24 ministries under the Office of the President as 2018. The leading ministry
in-charge of environmental and social considerations is the Environmental Conservation
Department (ECD) of the MONREC that was reorganized under Ministry of Environmental
Conservation and Forestry (MOECAF) in April 2016.

2.1.1. Laws and Regulations Related to Environmental and Social Considerations
Requirements related to environmental (and social) impact management for
development projects are described in as follows.

2.2. ENVIRONMENTAL FRAMEWORK

2.2.1. National Environmental Policy of Myanmar (1994)

The policy was proclaimed through the Gazette in accordance with Notification No. 26/94
dated 5 December 1994, of the Government of the Union of Myanmar.

2.2.2. Environmental Conservation Law (2012)

The Environmental Conservation Law (2012) was enacted by the national assembly on 30
March 2012 to establish a legal basis for environmental management of the country. Among 14
¢hapters of this law, relevant ¢hapters to the Project development are: Chapter VI, VIl and VIII.

2.2.3. Environmental Conservation Rules (2014)

Chapter XI of Environmental Conservation Rules emphasizes EIA in details. Section 52
states as Ministry shall determine the categories of project, business, service or activity which shall
conduct environmental impact assessment. Section 53 states as the Ministry may cause categories
of proposed projec, business, service or activity whic¢h are not included in the categories stipulated
under section 52 to conduct an initial environmental examination so as to enable to scrutinize
whether or not environmental impact assessment study is necessary to conduct for such projects.

2.3. EIA/ENVIRONMENTAL STANDARDS

2.3.1. Environmental Impac¢t Assessment Procedure (December 2015)

Articles 76, Chapter (7) EMP in the EIA Procedure should be prepared the relevant to the
preparation and implementation of the EMP report. Preparation and implementation of the EMPs
will need to comply with relevant rules of 55(A). Section 102, 110, 113, 115 and 117 are as follow:
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Section 102. The monitoring reports shall include:
a) Documentation of compliance with all Conditions;

b) Progress made to date on implementation of the EMP against the submitted
implementation s¢hedule;

c) difficulties encountered in implementing the EMP and recommendations for
remedying those difficulties and steps proposed to prevent or avoid similar future difficulties;

d) Number and type of non-compliance with the EMP and proposed remedial measures
and timelines for completion of remediation;

e) Accidents or incidents relating to the occupational and community health and safety,
and the environment; and f) monitoring data of environmental parameters and conditions as
committed in the EMP or otherwise required.

Section 110. The Proje& Proponent shall further ensure that the Ministry’s rights of
access hereunder shall extend to access by the Ministry to the Project’s contractors and
subcontractors.

Section 113. The Ministry shall indicate the manner in whi¢h environmental obligations
are not being complied with by the Project Proponent, and shall give the Project a specified time
period (determined by the Ministry to be reasonable under the circumstances) within whic¢h to
bring the Project into compliance.

Section 115. All costs of the Ministry to conduct inspection and monitoring of the Project
shall be borne by the Project Proponent. Suc¢h costs shall not exceed that which is necessary to
ensure the Project’s compliance with the Project commitments as set out in the EMP and in the
ECC.

Section 117. The Ministry may require that Projects and other economic activities that
derive from such policy, strategy, development plan, framework or program and which have been
required to undertake a study to identify and assess the potential environmental and social impacts
(as stipulated above) shall be developed and implemented (sited, designed, constructed and
operated) in accordance with the environmental and social management and monitoring
framework of such policy, strategy, development plan, framework or program.

2.3.2. National Environmental Quality (Emission) Guidelines (NEQG) (December 2015)

Objectives of the National Environmental Quality (Emission) Guidelines (NEQG) are to
provide the basis for regulation and control of noise and vibration, air emissions, solid wastes and
effluent dis¢harges from various sources to prevent pollution and protection of human health and
ecosystem.

The type of project is complied with guidelines applied to the general purpose of product
manufacturing.
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Table 2-1 Effluent Levels

Parameter Unit Guideline Value

5-day Blo(;_‘g;r:rl]cdal oxygen me/| 30
Adsorbable organic halogens mg/| 1

Ammonia mg/| 10
Cadmium mg/I 0.02
Chemical oxygen demand mg/I 160
Chromium (hexavalent) mg/| 0.1
Chromium (total) mg/| 0.5
Cobalt mg/I 0.5

7 (436 nm?, yellow)
Color m? 5 (525 nm, red)
3 (620 nm, blue)

Copper mg/I 0.5
Nickel mg/I 0.5
Oil and grease mg/I 10
Pesticides mg/| 0.05-0.10°
pH S.u.¢ 6-9
Phenol mg/| 0.5
Sulfide mg/I 1
Temperature increase °C <3¢
Total coliform bacteria 100ml 400
Total nitrogen mg/I 10
Total phosphorus mg/| 2
Total suspended solids mg/I 50
Zinc mg/I 2

*Environmental, health, and safety guidelines for foundries. 2007. International Finance Corporation, World Bank Group.
@ Aluminum smelting and casting

b Standard unit

¢ At the edge of a scientifically established mixing zone which takes into account ambient water

quality, receiving water use, potential receptors and assimilative

Table 2-2 Air Emission Level
Parameter Unit Guideline Value
Ammonia mg/Nm?3? 30
Carbon disulfide mg/Nm?3 150
Chlorine mg/Nm?3 5
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Parameter Unit Guideline Value
Formaldehyde mg/Nm?3 20
Hydrogen sulfide mg/Nm3 5
Particulates mg/Nm?3 50°
2/20/50/75/100/1
Volatile organic compounds mg/Nm3 /20/ 15/O° [{ /

Milligrams per normal cubic meter at specified temperature and pressure
b As the 30-minute mean for stack emissions
¢ Calculated as Total carbon

4 As the 30-miute mean for stack emissions: 2mg/Nm? for volatile organic compounds classified as carcinogenic or mutagenic with mass
flow greater than or equal to 10g/hour; 20 mg/Nm? for dis¢harges of halogenated volatile organic compounds with a mass flow equal
or greater than 100g/hour; 50 mg/Nm?3 for waste gases from drying of large installations (solvent consumption > 15tons/year); 75
mg/Nm? for coating application processes for large installations (solvent consumption > 15tons/year); 100 mg/Nm3 for small
installations (solvent consumption < 15 tons/year); if solvent is recovered from emissions and reused, the guideline value is 150 mg/Nm?3,

Table 2-3 Target Noise Level Set in NEQG
One Hour LAeq (dBA)
Receptor Daytime (7:00-22:00) (10:00- Nighttime (22:00-7:00) (22:00-
22:00 for public holidays) 10:00 for Public holidays)
Residential, |rTst|tut|onaI, 55 45
educational
Industrial, commercial 70 70

Source: NEQG (December 2015)

2.4. INTERNATIONAL AND NATIONAL GUIDELINES AND STRANDARDS

International policies, guidelines and standards relevant to environmental and social
impacts of projects that referred to by most countries are those issued by the NEQG, World Health
Organization (WHO), the U.S Environmental Protection Agency (EPA), the World Bank, and the
International Finance Corporation (IFC). The policies, guidelines and standards of the World Bank
and IFC are cross-referenced and complementary as the IFC is an organization of the World Bank
Group. They are also adopted by most development organizations such as the Asian Development
Bank, and Japan Bank for International Cooperation. It should be noted that the guidelines and
standards recommended by the World Bank and IFC, especially those related to environmental
pollution, also provide due consideration to the guidelines and standards of U.S. EPA and WHO.

Only those international policies, guidelines and standards relevant to this Project
discussed herein.

2.4.1. IFC EHS Guidelines

The EHS Guidelines® by IFC are te¢hnical reference documents with general and industry
—specific examples of Good International Industry practice (GIIP), as defined in IFC’s Performance
Standard 3: Resources Efficiency and Pollution Prevention. The EHS Guidelines contain the
performance levels and measures that are normally acceptable to IFC, and that are generally
considered to be achievable in new facilities at reasonable costs by existing te¢hnology.
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There are two kinds of guidelines, General EHS Guidelines and Industry Sector Guidelines.
The General EHS Guidelines contain information on cross-cutting environmental, health, and safety
issues potentially applicable to all industry sectors in the following section: (1) Environment, (2)
Occupational Health and Safety, (3) Community Health and Safety and (4) Construction and
Decommissioning. Table 2-4shows the contents of the section of Community Health and Safety.

2.4.2. IFC General EHS Guideline in Occupational Health and Safety

Table 2-4 shows the contents of the section of Occupational Health and Safety.

Table 2-4

Occupational health and safety in IFC Guidelines

Contents

Brief Description

General Facility
Design and
Operation

Integrity of Workplace Structures
Permanent and recurrent places of work should be designed and equipped to
protect OHS;

Surfaces, structures and installations should be easy to clean and maintain, and not
allow for accumulation of hazardous compounds;

Buildings should be structurally safe, provide appropriate protection against the
climate, and have acceptable light and noise conditions;
Fire resistant, noise-absorbing materials should, to the extent feasible, be used for
cladding on ceilings and walls;
Floors should be level, even and non-skid;

Heavy rotating equipment should be located in dedicated buildings or structurally
isolated sections.

Severe Weather and Facility Shutdown

Work place structures should be designed and constructed to withstand the
expected elements for the region and have an area designated for safe refuge, if
appropriate;

Standard Operating Procedures (SOPs) should be developed for project or process
shut-down, including an evacuation plan, drills to practice the procedure and plan
should also be undertaken annually.

Workplace and Exit
The space provided for each worker, and in total, should be adequate for safe
evacuation of all activities, including transport and interim storage of materials and
products;
Passages to emergency drills should be unobstructed at all times;
Exits should be clearly marked to be visible in total darkness;

Facilities also should be designed and built taking into account the needs of disabled
persons.

Fire Precautions

The workplace should be designed to prevent the start of fires through the
implementation of fire codes applicable to industrial settings. Other measures
include:

Equipping facilities with fire detectors, alarm systems and fire-fighting equipment;
the equipment should be maintained in good working order and be readily
accessible and should be adequate for the dimensions and use of the premises,
equipment installed, physical and ¢hemical properties of substances present and the
number of people present;
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Contents

Brief Description

Provision of manual fire-fighting equipment that is easily accessible and simple to
use;

Fire and emergency alarm systems that are both audible and visible.
Lavatories and Showers

Adequate lavatory facilities, toilets and washing areas should be provided for the
number of people expected to work in the facility and allowances made for
segregated facilities, and should be provided with adequate supplies of hot and cold
running water, soap and hand drying devices;
Where workers may be exposed to substances poisonous by ingestion and skin
contamination may occur, facilities for showering and ¢hanging into and out of street
and work clothes should be provided.
Potable Water Supply
Adequate supplies of potable drinking water should be provided from a fountain
with an upward jet or with sanitary means of collecting the water for the purposes
of drinking;
Water supplied to areas of food preparation or for the purpose of personal hygiene
should meet drinking water standards.

Clean Eating Area

Where there is potential for exposure to substances poisonous by ingestion, suitable
arrangements are to be made for provision of clean eating areas where workers are
not exposed to the hazardous or noxious substances.

Lighting
Workplaces should, to the degree feasible, receive natural light and be
supplemented with sufficient artificial illumination to promote workers’ safety and
health, and enable safe equipment operation, supplemental ‘task lighting’ may be
required where specific visual acuity requirements should be met;

Emergency lighting of adequate intensity should be installed and automatically
activated upon failure of the principal artificial light source.

Safe Access

Passageways for pedestrians and vehicles within and outside buildings should be
segregated and provide for easy, safe and appropriate access;

Equipment and installations requiring servicing, inspection and/or cleaning should
have unobstructed, unrestricted and ready access;

Openings should be sealed by gates or removable ¢hains;
Covers should, if feasible, be installed to protect against falling items;
Measures to prevent unauthorized access to dangerous areas should be in place.
First Aid
The employer should ensure that qualified first-aid can be provided at all times,

appropriately equipped first-aid stations should be easily accessible throughout the
place of work;
Eye-wash stations and/or emergency showers should be provided close to all
workstations where immediate flushing with water is the recommended first-aid
response;
Where the scale of work or the type or activity being carried out so requires,

dedicated and appropriately equipped first-aid room(s) should be provided; and
should be equipped with gloves, gowns and masks for protection against direct

contact with blood and other body fluids;
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Contents

Brief Description

Remote sites should have emergency procedures in place for dealing with cases of
trauma or serious illness up to the point at which patient care can be transferred to
an appropriate medical facility.

Work Environment Temperature

The temperature in work, rest room and other welfare facilities should, during
service hours, be maintained at a level appropriate for the purpose of the facility.

Communication
and Training

OHS Training

Provisions should be made to provide OHS orientation training to all new employees
to ensure they are apprised of the basic site rules of work at/on the site and of
personal protection and preventing injury to fellow employees;

Training should consist of basic hazard awareness, site-specific hazards, safe work
practices and emergency procedures for fire, evacuation, natural disaster as
appropriate; any site-specific hazard or color coding in use should be thoroughly
reviewed as part of orientation training.

Visitor Orientation

If visitors to the site can gain access to areas where hazardous conditions or
substances may be present, a visitor orientation and control program should be
established to ensure visitors do not enter hazard areas unescorted.

New Task Employee and Contractor Training

The employer should ensure that workers and contractors prior to commencement
of new assignments, have received adequate training and information enabling them
to understand work hazards and to protect their health from hazardous ambient
factors that may be present and the training should adequately cover 1) knowledge
of materials, equipment and tools; 2) know hazards in the operations and how they
are controlled; 3) potential risks to health; 4) precautions to prevent exposure; 5)
hygiene requirements; 6) wearing and use of protective equipment and clothing; 7)
appropriate response to operation extremes, incidents and accidents.

Basic OHS Training

A basic occupational training program and specialty courses should be provided, as
needed, to ensure that workers are oriented to the specific hazards of individual
work assignments; training should be generally provided to management,
supervisors, workers and occasional visitors to areas of risks and hazards;

Workers with rescue and first-aid duties should receive dedicated training so as not
to inadvertently aggravate exposures and health hazards to themselves or their co-
workers; training would include the risks of becoming infected with blood-borne
pathogens through contact with bodily fluid and tissue;

Through appropriate contract specifications and monitoring, the employer should
ensure that service providers, as well as contracted and subcontracted labor, are
trained adequately before assignments begin.

Area Signage

Hazardous areas (electrical rooms, compressor rooms, etc.), installations, materials,
safety measures and emergency exits, etc. should be marked appropriately;

Signage should be in accordance with international standards and be well known to,
and easily understood by workers, visitors and the general public as appropriate.

Labelling of Equipment

All vessels that may contain substances that are hazardous as a result of ¢chemical or
toxicological properties, or temperature or pressure, should be labelled as to the
contents and hazard, or appropriately color coded,;
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Contents Brief Description

Similarly, piping systems that contain hazardous substances should be labelled with
the direction of flow and contents of the pipe, or color coded whenever the pipe
passing through a wall or floor is interrupted by a valve or junction device.

Communicate Hazard Codes

Copies of the hazard coding system should be posted outside the facility at
emergency entrance doors and fire emergency connection systems where they are
likely to come to the attention of emergency services personnel;

Information regarding the types of hazardous materials stored, handled or used at
the facility, including typical maximum inventories and storage locations, should be
shared proactively with emergency services and security personnel to expedite
emergency response when needed;

Representatives of local emergency and security services should be invited to
participate in periodic (annual) orientation tours and site inspections to ensure
familiarity with potential hazards present.

Physical hazards represent potential for accident or injury or illness due to repetitive
exposure to mechanical action or work activity. Single exposure to physical hazards
may result in a wide range of injuries, from minor and medical aid only, to disabling,
catastrophic, and/or fatal. Multiple exposures over prolonged periods can result in
disabling injuries of comparable significance and consequence.

Rotating and Moving Equipment
Injury or death can occur from being trapped, entangled or struck by machinery

parts due to unexpected starting of equipment or unobvious movement during
operations. Recommended protective measures include:

Designing machined to eliminate trap hazards and ensuring that extremities are kept
out of harm’s way under normal operating conditions; examples of proper design
considerations include two-handed operated machines to prevent amputations or

the availability of emergency stops dedicated to the machine and placed in strategic
location; where a machine or equipment has an exposed moving part or exposed

pin¢h point that may endanger the safety of any worker, the machine or equipment
should be equipped with and protected by a guard or other device that prevents
access to the moving part or pinch point; guards should be designed and installed in
conformance with appropriate machine safety standards.

Physical Hazards | Turning off, disconnecting, isolating and de-energising (Locked Out and Tagged Out)
machinery with exposed or guarded moving parts, or in which energy can be stored
(e.g. compressed air, electrical components) during servicing or maintenance, in
conformance with a standard such a CSA 2460 Lockout or equivalent ISO or ANSI
standard.

Designing and installing equipment, where feasible, to enable routine service, such
as lubrication, without removal of the guarding devices or mechanisms.

Noise
Noise limits for different working environment are provided in Table 2-3.

No employee should be exposed to a noise level greater than 85 dB(A) for a duration
of more than 8 hours per day without hearing protection. In addition, no
unprotected ear should be exposed to a peak sound pressure level (instantaneous)
of more than 140 dB(C).

The use of hearing protection should be enforced actively when the equivalent
sound level over 8 hours reac¢hes 85 dB(A), the peak sound levels reac¢h 140 dB(C), or
the average maximum sound level reaches 110 dB(A). Hearing protective devices
provided should be capable of reducing sound levels at the ear to at least 85 dB(A).

Although hearing protection is preferred for any period of noise exposure in excess
of 85 dB(A), an equivalent level of protection can be obtained, but less easily
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Contents

Brief Description

managed, by limiting the duration noise exposure. For every 3 dB(A) increase in
sound levels, the allowed exposure period or duration should be reduced by 50
percent.
Prior to the issuance of hearing protective devices as the final control mechanism,

use of acoustic insulating materials, isolation of the noise source, and other
engineering controls should be investigated and implemented, where feasible.
Periodic medical hearing ¢hecks should be performed on workers exposed to high
noise levels.

Vibration
Exposure to hand-arm vibration from equipment suc¢h as hand and power tools, or
whole-body vibrations from surfaces on whic¢h the worker stands or sits, should be
controlled through ¢hoice of equipment, installation of vibration dampening pads or
devices, and limiting the duration of exposure. Limits for vibration and action values
(i.e. the level of exposure at whi¢h remediation should be initiated) are provided by
the ACGIH. Exposure levels should be ¢hecked on the basis of daily exposure time
and data provided by equipment manufacturers.

Electrical

Exposed or faulty electrical devices, such as circuit breakers, panels, cables, cords
and hand tools, can pose a serious risk to workers. Overhead wires can be struck by
metal devices, such as poles or ladders and by vehicles with metal booms. Vehicles
or grounded metal objects brought into close proximity with overhead wires can
result in arcing between the wires and the object, without actual contact.
Recommended actions include:
Marking all energized electrical devices and lines with warning signs

Locking out (de-c¢harging and leaving open with a controlled loc¢king device) and
tagging out (warning sign placed on the lock) devices during service or maintenance
Checdking all electrical cords, cables and hand power tools for frayed or exposed
cords and following manufacturer recommendations of maximum permitted
operating voltage of the portable hand tools
Double insulating / grounding of all electrical equipment used in environments that
are, or may become, wet; using equipment with ground fault interrupter (GFl)
protected circuits
Protecting power cords and extension cords against damage from traffic by shielding
or suspending above traffic area
Appropriate labelling of service rooms housing high voltage equipment (‘electrical
hazard’) and where entry is controlled or prohibited.
Establishing ‘No Approach’ zones around or under high voltage power lines (see
Table 2-4)
Rubber tired construction or vehicles that come into direct contact with, or arcing
between, high voltage wires may need to be taken out of service for periods of 48
hours and have the tires replaced to prevent catastrophic tire and wheel assembly
failure, potentially causing serious injury or death
Conducting detailed identification and marking of all buried electrical wiring prior to
any excavation work

Eye Hazards

Solid particles from a wide variety of industrial operations, and/or a liquid ¢chemical
spray may strike a worker in the eye causing an eye injury or permanent blindness.
Recommended measures include:

Use of machine guards or splash shields and/or face and eye protection devices,
such as safety glasses with side shields, goggles, and/or a full-face shield. Specific

Safe Operating Procedures (SOPs) may be required for use of sanding and grinding
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Brief Description

tools and/or when working around ¢hemical liquids. Frequent ¢hecks of these types
of equipment prior to use to ensure mechanical integrity is also good practice.
Machine and equipment guarding should also conform to standards published by
organizations such as CSA, ANSI and ISO.

Moving areas where the dis¢harge of solid fragments, liquid or gaseous emissions
can reasonably be predicted (e.g. dis¢harge of sparks from a metal cutting station,
pressure relief valve dis¢harge) away from places expected to be occupied or
transited by workers or visitors. Where machine or work fragments could present a
hazard to transient workers or passers-by, extra area guarding or proximity
restricting systems should be implemented or PPE required for transients and
visitors.

Provisions should be made for persons who have to wear prescription glasses either
through the use of over-glasses or prescription hardened glasses.

Welding/ Hot Work

Welding creates an extremely bright and intense light that may seriously injuries a
worker’s eyesight. In extreme cases, blindness may result. Additionally, welding may
produce noxious fumes to which prolonged exposure can cause c¢hronic diseases.
Recommended measure includes:

Provision of proper eye protection suc¢h as welder goggles and/or full-face shield for
all personnel involved in, or assisting, welding operations. Additional methods may
include the use of welding barrier screens around the specific work station (a solid

piece of light metal, canvas, or plywood designed to bloc¢k welding light from others).
Devices to extract and remove noxious fumes at the source may also be required.

Special hot work and fire prevention precautions and Standard Operating Producers
(SOPs) should be implemented if welding or hot cutting is undertaken outside
welding work stations, including “Hot Work Permits” stand-by fire extinguishers,
stand-by fire wat¢h and maintaining the fire watc¢h for hot-work on tanks or vessels
that have contained flammable materials.

Industrial Vehicle Driving and Site Traffic

Poorly trained or inexperienced industrial vehicle drivers have increased risk of
accident with other vehicles, pedestrians and equipment. Industrial vehicles and
delivery vehicles, as well as private vehicles on site, also represent potential collision
scenarios. Industrial vehicle driving and site traffic safety practices include;

Training and licensing industrial vehicles operators in the safe operation of
specialized vehicles such as forklifts, including safe loading/unloading, load limits

Ensuring drivers undergo medical surveillance

Ensuring moving equipment with restricted rear visibility is outfitted with audible
back-up alarms

Establishing rights-of-way, site speed limits, vehicle inspection requirements,
operating rules and procedures (e.g. prohibiting operation of forklifts with forks in
down position), and control of traffic patterns or direction

Restricting the circulation of delivery and private vehicles to defined routes and
areas, giving preference to ‘one-way’ circulation, where appropriate

Working Environment Temperature

Exposure to hot or cold working conditions in indoor or outdoor environments can
result temperature stress-related injury or death. Use of PPE to protect against
occupational hazards can accentuate and aggravate heat-related illnesses. Extreme
temperatures in permanent work environments should be avoided through
implementation of engineering control and ventilation. Where this is not possible,
such as during short-term outdoor work, temperature-related stress management
procedures should be implemented which include:
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Contents Brief Description

Monitoring weather forecasts for outdoor work to provide advance warning of
extreme weather and s¢heduling work accordingly

Adjustment of work and rest periods according to temperature stress management
procedures provided by ACGIH depending on the temperature and workloads

Providing temporary shelters to protect against the elements during working
activities or for use as rest areas

Use of protective clothing

Providing easy access to adequate hydration suc¢h a drinking water or electrolyte
drinks, and avoiding consumption of alcoholic beverages

Ergonomics, Repetitive Motion, Manual Handling

Injuries due to ergonomic factors, such as repetitive motion, over-exertion, and
manual handling, take prolonged and repeated exposures to develop, and typically
require periods of weeks to months for recovery. These OHS problems should be
minimized or eliminated to maintain a productive workplace. Controls may include:

Facility and workstation design with 5th to 95th percentile operational and
maintenance workers in mind

Use of mechanical assists to eliminate or reduce exertions required to lift materials,
hold tools and work objects, and requiring multi-person lifts if weights exceeds
thresholds

Selecting and designing tools that reduce force requirement and holding times, and
improve postures

Providing user adjustable work stations

Incorporating rest and stretc¢h breaks into work processes, and conducting job
rotation

Implementing quality control and maintenance programs that reduce unnecessary
forces and exertions

Taking into consideration additional special conditions such as left-handed persons
Working at Heights

Fall prevention and protection measures should be implemented whenever a worker
is exposed to the hazard of falling more than two meters; into operating machinery;
into water or other liquid; into hazardous substances; or through an openingin a
work surface. Fall prevention / protection measures may also be warranted on a
case-specific basis when there are risks of falling from lesser heights. Fall prevention
may include:

Installation of guardrails with mid-rails and toe boards at the edge of any fall hazard
area
Proper use of ladders and scaffolds by trained employees
Use of fall prevention devices, including safety belt and lanyard travel limiting
devices to prevent access to fall hazard area, or fall protection devices such as full

body harnesses used in conjunction with shock absorbing lanyards or self-retracting

inertial fall arrest devices attached to fixed anchor point or horizontal life-lines

Appropriate training in use, serviceability, and integrity of the necessary PPE

Inclusion of rescue and/or recovery plans, and equipment to respond to workers
after an arrested fall.

Illumination
Work area light intensity should be adequate for the general purpose of the location
and type of activity, and should be supplement with dedicated work station

illumination, as needed. The minimum limits for illumination intensity for a range of
location/ activities appear in Table 2-6 Controls should include:
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Brief Description

Use of energy efficient light sources with minimum heat emission.
Undertaking measures to eliminate glare/ reflections and flickering of lights.

Taking precautions to minimize and control optical radiation including direct
sunlight. Exposure to high intensity UV and IR radiation and high intensity visible
light should also be controlled.

Controlling laser hazards in accordance with equipment specification, certification
and recognized safety standards. The lowest feasible class Laser should be applied to
minimize risks.

Chemical
Hazards

Chemical hazards represent potential for illness or injury due to single acute
exposure or ¢hronic repetitive exposure to toxic, corrosive, sensitizing or oxidative
substances. They also represent a risk of uncontrolled reaction, including the risk of
fire and explosion, if incompatible ¢hemicals are inadvertently mixed. Chemical
hazards can most effectively be prevented through a hierarchical approach that
includes:

Replacement of the hazardous substance with a less hazardous substitute
Implementation of engineering and administrative control measures to avoid or
minimize the release of hazardous substances into the work environment keeping
the level of exposure below internationally established or recognized limits
Keeping the number of employees exposed, or likely to become exposed, to a
minimum
Communicating ¢hemical hazards to workers through labelling and marking
according to national and internationally requirement and standards, including the
International Chemical Safety Cards (ICSC), Material Safety Data Sheet (MSDS), or
equivalent. Any means of written communication should be in an easily understood
language and be readily available to exposed workers and first-aid personnel.
Training workers in the use of the available information (suc¢h as MSDS), safe work
practise, and appropriate use of PPE.

Air Quality
Poor air quality due to the release of contaminants into the work place can result in
possible respiratory irritation, discomfort, or illness to workers. Employers should
take appropriate measures to maintain air quality in the work area. These include:
Maintaining levels of contaminant dusts, vapors and gases in the work environment
at concentrations below those recommended by the ACGIH as TWA-TLV’s (threshold
limit value) concentrations to whi¢h most workers can be exposed repeatedly (8
hours/day, 40 hrs/week, week-after-week), without sustaining adverse health
effects.

Developing and implementing work practices to minimize release of contaminants
into the work environment including:

Dire¢t piping of liquid and gaseous materials
Minimized handling of dry powdered materials
Enclosed operations
Local exhaust ventilation at emission/release points
Vacuum transfer of dry material rather than mechanical or pneumatic conveyance
Indoor secure storage and sealed containers rather than loose storage

Where ambient air contains several materials that have similar effects on the same
body organs (additive effecs), taking into account combined exposures using
calculations recommended by the ACGIH.

Where work shifts extend beyond eight (8) hours, calculating adjusted workplace
exposure recommended by the ACGIH.
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Fire and Explosions

Fire and explosions resulting from ignition of flammable materials or gases can lead
to loss of property as well as possible injury or fatalities to project worker.
Prevention and control strategies include:

Storing flammable away from ignition sources and oxidizing materials. Further,
flammables storage area should be:

Remote from entry and exit points into buildings
Away from facility ventilation intakes or vents
Have natural or passive floor and ceiling level ventilation and explosion venting
Use spark proof fixtures

Be equipped with fire extinguishing devices and self-closing doors, and constructed
of materials made to withstand flame impingement for a moderate period of time

Providing bonding and grounding of, and between, containers and additional
mechanical floor level ventilation if materials are being, or could be, dispensed in the
storage area

Where the flammable material is mainly comprised of dust, providing electrical
grounding, spark detection, and, if needed, quenching systems

Defining and labelling fire hazards areas to warn of special rules (e.g. prohibition in
use of smoking materials, cellular phones, or other potential spark generating
equipment)

Providing specific worker training in handling of flammable materials, and in fire
prevention or suppression

Corrosive, Oxidizing and Reactive Chemicals

Corrosive, oxidizing and reactive ¢hemicals present similar hazards and require
similar control measures as flammable materials. However, the added hazard of
these ¢hemicals is that inadvertent mixing or intermixing may cause serious adverse
reactions. This can lead to the release of flammable or toxic materials and gases, and
may lead directly to fires and explosions. These types of substances have the
additional hazard of causing significant personal injury upon direct contac},
regardless of any intermixing issues. The following controls should be observed in
the work environment when handling suc¢h ¢hemicals:

Corrosive, oxidizing and reactive ¢hemicals should be segregated from flammable
materials and from other ¢hemicals of incompatible class (acids vs. bases, oxidizers
vs. reducers, water sensitive vs. water bases, etc.), stored in ventilated areas and in
containers with appropriate secondary containment to minimize intermixing during

spills

Workers who are required to handle corrosive, oxidizing or reactive ¢chemicals
should be provided with specialized training and provided with, and wear,
appropriate PPE (gloves, aprons, splash suits, face shield or goggles, etc.)

Where corrosive, oxidizing or reactive ¢hemicals are used, handled or stored,
qualified first-aid should be ensured at all times. Appropriately equipped first-aid
stations should be easily accessible throughout the place of work, and eye-wash
stations and/or emergency showers should be provided close to all workstations

where the recommended first-aid response is immediate flushing with water

Asbestos Containing Materials (ACM)

The use of asbestos containing materials (ACM) should be avoided in new buildings
or as a new material in remodeling or renovation activities. Existing facilities with
ACM should develop an asbestos management plan which clearly identifies the
location where the ACM is present, its conditions (e.g. whether it is in friable form
with the potential to release fibers), procedures for monitoring its conditions,
procedures to access the locations where ACM is present to avoid damage, and
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training of staff who can potentially come into contact with the material to avoid
damage and prevent exposure. The plan should be made available to all persons
involved in operations and maintenance activities. Repair or removal and disposal of
existing ACM in building should only be performed by specially trained personnel
(following host country requirements, or in their absence, internationally recognized
procedures).

Personal
Protective
Equipment (PPE)

Personal protective equipment (PPE) provides additional protection to workers
exposed to workplace hazards in conjunction with other facility controls and safety
systems.

PPE is considered to be a last resort that is above and beyond the other facility
controls and provides the worker with an extra level of personal protection. Table
2-7 presents general examples of occupational hazards and types of PPE available for
different purposes. Recommended measures for use of PPE in the workplace
included:

Active use of PPE if alternative te¢hnologies, work plans or procedures cannot
eliminate, or sufficiently reduce, a hazard or exposure

Identification and provision of appropriate PPE that offers adequate protection to
the worker, co-workers, and occasional visitors, without incurring unnecessary
inconvenience to the individual

Proper maintenance of PPE, including cleaning when dirty and replacement when
damaged or worn out. Proper use of PPE should be part of the recurrent training
programs for employees

Selection of PPE should be based on the hazard and risk ranking and selected
according to criteria on performance and testing established by recognized
organizations

Special Hazards
Environments

Special hazard environments are work situations where all of the previously
described hazards may exist under unique or especially hazardous circumstances.
Accordingly, extra precautions or rigor in application of precautions is required.

Confined Space

A confined space is defined as a wholly or partially enclosed space not designed or
intended for human occupancy and whic¢h a hazardous atmosphere could develop as
a result of the contents, location or construction of the confined space or due to
work done in and around the confined space. A ‘permit- required’ confined space is
one that also contains physical or atmospheric hazards that could trap or engulf the
person.

Confined spaces can occur in enclosed or open structures or locations. Serious injury
or fatality can result from inadequate preparation to enter a confined space or in
attempting a rescue from a confined space. Recommended management approaches
include:

Engineering measures should be implemented to eliminate, to the degree feasible,
the existence and adverse c¢haracter of confined spaces;

Permit-required confined spaces should be provided with permanent safety
measures for venting, monitoring and rescue operations, to the extent possible. The
area adjoining an access to a confined space should provide ample room for
emergency and rescue operations;

Access hatc¢hes should accommodate 90% of the worker population with
adjustments for tools and protective clothing. The most current ISO and EN
Standards should be consulted for design specifications;

Prior to entry into a permit-required confined space:

Process or feed lines into the space should be disconnected or drained, and blanked
and locked-out
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Mechanical equipment in the space should be disconnected, de-energized, loc¢ked-
out, and braced, as appropriate

The atmosphere within the confined space should be tested to assure the oxygen
content is between 19.5 percent and 23 percent, and that the presence of any
flammable gas or vapor does not exceed 25 percent of its respective Lower Explosive
Limit (LEL)
If the atmospheric conditions are not met, the confined space should be ventilated
until the target safe atmosphere is achieved, or entry is only to be undertaken with
appropriate and additional PPE

Safety precautions should include Self Contained Breathing Apparatus (SCBA), life
lines, and safety watc¢h workers stationed outside the confined space, with rescue
and first aid equipment readily available;

Before workers are required to enter a permit-required confined space, adequate
and appropriate training in confined space hazard control, atmospheric testing, use
of the necessary PPE, as well as the serviceability and integrity of the PPE should be

verified. Further, adequate and appropriate rescue and/or recovery plans and
equipment should be in place before the worker enters the confined space.

Lone and Isolated Workers

A lone and isolated worker is a worker out of verbal and line of sight communication
with a supervisor, other workers, or other persons capable of providing aid and
assistance, for continuous periods exceeding one hour. The worker is therefore at
increased risk should an accident or injury occur.

Where workers may be required to perform work under lone or isolated
circumstances, Standard Operating Procedures (SOPs) should be developed and
implemented to ensure all PPE and safety measures are in place before the worker
starts work. SOPs should establish, at a minimum, verbal contact with the worker at
least once every hour, and ensure the worker has a capability for summoning
emergency aid

If the worker is potentially exposed to highly toxic or corrosive ¢hemicals, emergency
eye-wash and shower facilities should be equipped with audible and visual alarms to
summon aid whenever the eye-wash or shower is activated by the worker and
without intervention by the worker.

Monitoring Occupational health and safety monitoring programs should verify the effectiveness
of prevention and control strategies. The selected indicators should be
representative of the most significant occupational health and safety standards and
the implementation of prevention and control strategies. The occupational health
and safety monitoring program should include:

Safety inspection, testing and calibration: This should include regular inspection and
testing of all safety features and hazard control measures focusing on engineering
and personal protective features, work procedures, places of work, installations,
equipment and tools used. The inspection should verify that issued PPE continues to
provide adequate protection and is being worn as required. All instruments installed
or used for monitoring and recording of working environment parameters should be
regularly tested and calibrated and the respective records maintained.

Surveillance of the working environment: Employers should document compliance
using an appropriate combination of portable and stationary sampling and
monitoring instruments. Monitoring and analyses should be conducted according to
internationally recognized methods and standards. Monitoring technology,
locations, frequencies and parameters should be established individually for each
project following a review of the hazards. Generally, monitoring should be
performed during commissioning of facilities or equipment and at the end of the
defect and liability period, and otherwise repeated according to the monitoring plan.
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Surveillance of workers’ health: When extraordinary protective measures are
required (for example, against biological agents Groups 3 and 4, and/or hazardous
compounds), workers should be provided appropriate and relevant health
surveillance prior to first exposure, and at regular intervals thereafter. The
surveillance should, if deemed necessary, be continued after termination of the
employment.

Training: Training activities for employees and visitors should be adequately
monitored and documented (curriculum, duration and participants). Emergency
exercises, including fire drills, should be documented adequately. Service providers
and contractors should be contractually required to submit to the employer
adequate training documentation before start of their assignment.

Accidents and Diseases Monitoring
The employer should establish procedures and systems for reporting and recording:
Occupational accidents and diseases
Dangerous occurrences and incidents

These systems should enable workers to report immediately to their immediate
supervisor any situation they believe presents a serious danger to life or health

The systems and the employer should further enable and encourage workers to
report to management all:

Occupational injuries and near misses
Suspected cases of occupational disease
Dangerous occurrences and incidents

All reported occupational accidents, occupational diseases, dangerous occurrences,
and incidents together with near misses should be investigated with the assistance
of a person knowledge/competent in occupational safety. The investigation should:

Establish what happened
Determine the cause of what happened
Identify measures necessary to prevent a recurrence

Occupational accidents and diseases should, at a minimum, be classified according
to Table 2-8. Distinction is made between fatal and non-fatal injuries. The two main
categories are divided into three sub-categories according to time of death or
duration of the incapacity to work. The total work hours during the specified
reporting period should be reported to the appropriate regulatory agency.

Source: IFC EHS General Guidelines

Table 2-5 No Approach Zone for High Voltage Power Lines
Nominal phase-to-phase voltage rating Minimum Distance
750 or more volts, but no more than 150,000 volts 3 meters
More than 150,000 volts, but no more than 4.5 meters
250,000 volts
More than 250,000 volts 6 meters
Source: IFC EHS General Guidelines
Table 2-6 Minimum Limits for Workplace Illlumination Intensity
Location/Activity Light Intensity
Emergency light 10 lux
Outdoor non-working areas 20 lux
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Location/Activity

Light Intensity

Simple orientation and temporary visits (machine
storage, garage, warehouse)

50 lux

Workspace with occasional visual tasks only
(corridors, stairways, lobby, elevator, auditorium,
etc.)

100 lux

Medium precision work (simple assembly, rough
machine works, welding, packing, etc.)

200 lux

Precision work (reading, moderately, difficult
assembly, sorting, ¢hecking, medium benc¢h and

machine works, etc.), offices

500 lux

High precision work (difficult assembly, sewing,
color inspection, fine sorting etc.)

1,000 - 3,000 lux

Source: IFC EHS General Guidelines

Table 2-7

Summary of Recommended Personal Protective Equipment according to Hazard

Objective

Workplace Hazards

Suggested PPE

Eye and face protection

Flying particles, molten metal, liquid
¢hemicals, gases or vapors, light radiation

Safety Glasses with side-shields,
protective shades, etc.

Head protection

Falling objects, inadequate height
clearance and overhead power cords

Plastic Helmets with top and
side impact protection

Hearing protection

Noise, ultra-sound

Hearing protectors (ear plugs or
ear muffs)

Foot protection

Falling or rolling objects, pointed objects.
Corrosive or hot liquids

Footwear made of rubber or
synthetic materials (Neoprene),
leather, steel, insulating
materials, etc.

Respiratory protection

Dust, fogs, fumes, mists, gases, smokes,
vapors

Face-masks with appropriate
filters for dust removal and air
purification (¢hemicals, mists,
vapors and gases). Single or
multi-gas personal monitors, if
available

Oxygen deficiency

Portable or supplied air (fixed
lines). On site rescue equipment.

Body/Leg protection

Extreme temperatures, hazardous
materials, biological agents, cutting and

Insulating clothing, body suits,
aprons etc. of appropriate
materials

laceration

Source: IFC EHS General Guidelines

Table 2-8

Occupational Accident Reporting

Fatalities

Non-fatal injuries (hnumber)

Total time lost non-fatal injuries
(days)

a.1l Immediate

b.1 less than one day

a.2 Within a month

b.2 Up to 3 days

c.1 Category b.2

a.3 Within a year

b.3 More than 3 days

c.2 Category b.3
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Source: IFC, Environmental, Health, and Safety (EHS) Guidelines, General EHS Guidelines: Community Health and Safety (April 30.20070)

2.4.3. IFC General EHS Guideline in Community Health and Safety

Table 2-9 shows the contents of the section of Community Health and Safety.

Table 2-9 Community health and safety contents
Contents Brief Description
Water Quality and Drinking water sources should at all times be protected so that they meet or
Availability exceed applicable national acceptability standards or in their absence the current

edition of WHO Guidelines for Drinking-Water Quality.

Project activities should not compromise the availability of water for personal
hygiene needs and should take account of potential future increases in demand.
The overall target should be the availability of 100 liters per person per day.

Structural Safety of Reduction of potential hazards is best accomplished during the design phase
Projet when the structural design, layout and site modifications can be adapted more
Infrastructure easily. The following issues should be considered and incorporated as appropriate

into the planning, siting, and design phases of a project (1) inclusion of buffer
strips or other methods of physical separation around project sites to protect the
public from major hazards associated with hazardous materials incidents or
process failure (2) incorporation of siting and safety engineering criteria to
prevent failures due to natural risks posed by earthquakes, tsunamis, wind,
flooding, landslides and fire, and (3) application of locally regulated or
internationally recognized building codes, standards and regulations, and
mitigation measures.

Traffic Safety Traffic safety should be promoted by all project personnel during displacement to
and from the workplace, and during operation of project equipment on private or
public roads. Prevention and control of traffic related injuries and fatalities should
include the adoption of safety measures that are protective of project workers
and of road users, including those who are most vulnerable to road traffic

accidents.
Transport of Projects should have procedures in place that ensure compliance with local laws
Hazardous and international requirements applicable to the transport of hazardous
Materials materials.
Disease Prevention Recommended interventions against the communicable diseases at the project

level include (1) providing surveillance and active screening and treatment of
workers, (2) preventing illness among workers in local communities by
undertaking health awareness and education initiatives, training health workers in
disease treatment and conducting immunization programs for workers, and (3)
providing treatment through standard case management in on-site or community
health care facilities.

Emergency All projects should have an Emergency preparedness and Response Plan that is
preparedness and commensurate with the risks of the facility and that includes the following basic
Response elements: (1) Administration (policy, purpose, distribution, definitions, etc) (2)

Organization of emergency areas (command centers, medical stations, etc, (3)
Roles and responsibilities, (4) Communication systems, (5) Emergency response
procedures, (6) Emergency resources, (7) Training and updating, (8) Checklists
(role and action list and equipment ¢hecklist), and (9) Business Continuity and
Contingency.

Source: IFC, Environmental, Health, and Safety (EHS) Guidelines, General EHS Guidelines: Community Health and Safety (April 30.20070)
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2.5. ADMINISTRATIVE SECTOR
2.5.1. The Penal Code of Offences Affecting the Public Health, Safety, Convenience, Decency
and Morals (1861)
Provisions related to prohibitions against contaminating public springs or reservoirs and
“making atmosphere noxious to health”.
2.5.2. The Explosives A¢t (1887)

Prohibitions on production, possession and use of explosives without permission.

2.5.3. The Essential Supplies and Services A¢ (1947)

Provisions for regulating water supply and environmental sanitation in rural areas, to
“maintain services essential to the life of the community, if necessary”. The objectives of this Law
are as follows:

(a) to enable to safeguard the supplies and services whic¢h shall support the
interest of the citizens;

(b) to enable to restrict and prohibit the supplies and services whi¢h may
cause affect the interests of the citizens;

(c) to enable to prohibit the transport within the country, import and export
of the supplies and animals whi¢h may arise danger, contagious disease

and other unwanted matters.

2.5.4. The Emergency Provisions A¢ (1950)

Prohibitions on the destruction of embankments; causing extreme suffering to the public
or loss of life; endangering the security or well-being of public reservoirs, water supply works,
water pipe connections, and public dams; and poisoning drinking water.

2.5.5. The Natural Disaster Management Law (2013) and Myanmar Fire Brigade Law (2015)

Prohibitions on the destruction of embankments; causing extreme suffering to the public
or loss of life; endangering the security or well-being of public reservoirs, water supply works,
water pipe connections, and public dams; and poisoning drinking water

to implement natural disaster management programmes systematically
and expeditiously in order to reduce disaster risks;

(b) to form the National Committee and Local Bodies in order to implement
natural disaster management programmes systematically and
expeditiously;

(c) to coordinate with national and international government departments
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and organizations, social organizations, other non-government
organizations or international organizations and regional organizations in
carrying out natural disaster management activities;

(d) to conserve and restore the environment affected by natural disasters;
(e) to provide health, education, social and livelihood programmes in order
to bring about better living conditions for victims.

(A) to live and properties of the people

(B)  To the State-owned capital investment

(C)  To form and train firemen to become the reserve force of the state

2.5.6. The Territorial Sea and Maritime Zones Law (1977)
Measures for the protection of marine and coastal zone environments and for the
conservation of marine biological diversity.

2.6. CITY DEVELOPMENT SECTOR

2.6.1. The Yangon Water-works Ac¢t (1885)
Prohibitions on the pollution of water works in the city of Yangon.
2.6.2. The City of Yangon Municipal A& (1922), The Law Amending the City of Yangon Municipal
A&, (1991)
Provisions relating to environmental sanitation, pollution of air and water, and public
health.
2.6.3. The Underground Water A¢ (1930)

Prohibitions on accessing and using underground water without a license.

2.6.4. The City of Yangon Development Law (2018)
The objectives of this law are as follows:

a) Capital with the leadership of the City Development Committee Stages of sustainable
development and improve the living standards of urban communities.

b) Municipal broad tax within the borders of the capital to ensure full and existing laws
on municipal development, to be used properly in accordance with rules.

c) Clean as a large international capital, and upgrade to become beautiful, quiet, and
lovely city, in order to contribute the urban community.

d) About municipal activities and accountability, Accountability, Open and transparent,
and to become the revelation of the people-centered management system with open,
transparent and full accountability on municipal activities.

Page 2-20



e) To constitute organized work groups and departments to be more dynamic and
efficient in ¢harge of operation.

2.7. PUBLIC HEALTH SECTOR

2.7.1. The Union of Myanmar Public Health Law (1972)

Provisions to promote and safeguard public health including measures and prohibitions
regarding environmental health.
2.7.2. The Prevention and Control for Communicable Diseases Law (1995)

Article 3 states the order to prevent the outbreak of Communicable Diseases, the
Department of Health shall implement the following project activities:

a) Immunization of ¢hildren by injection or orally;
4, When a Principal Epidemic Disease or a Notifiable Disease occurs: -

a) Immunization and other necessary measures shall be undertaken by the
Department of Health, in order to control the spread thereof:

b) The public shall abide by the measures undertaken by the Department of Health
under subsection (a).

11. To prevent and control the spread of a Principal Epidemic Disease, the Health
Officer may undertake the following measures: -

a) Investigation of a patient or any other person required:
b) Medical examination;

c) Causing laboratory investigation of stool, urine, sputum and blood samples to
him carried out:

d) Causing investigation by injection to him carried out;

e) Carrying out other necessary investigations.

2.7.3. The Draft Occupational Health and Safety Law (2017)

The objectives of this Law are as follows: (a) to effectively implement measures related
to safety and health in every industry; (b) to establish the duties and responsibilities of those who
are responsible under this Law, including Workers and Employers, so as to reduce Workplace
accidents and Occupational Diseases; (c) to work with Employers, Workers and others who are
responsible under this Law to prevent accidents and Occupational Diseases in the increasing
number of Workplaces as a result of economic growth; (d) to set occupational safety and health
standards which reflect the context of Myanmar while conforming with the regional and internal
ones so as to create safe and healthy Workplaces.
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2.8.

2.8.1.

b)

c)

d)

e)

2.8.2.

INDUSTRIAL SECTOR

The Petroleum and Petroleum Producé Law (2017)
The Objectives of this law are as follows:

to carry out the petroleum and petroleum product businesses activities systematically in
accordance with the provisions of the law, stipulated standards, procedures and
conditions;

to enable the petroleum and petroleum product business activities to carry out safely
without environmental impac;

to establish free and fair competition in carrying out petroleum and petroleum product
business activities;

to secure energy requirement and energy security of the Union;

to obtain tax revenue of the Union.

The Facories Ac¢t (1951)

This act deals with the provisions for the proper disposal of wastes and effluents in

factories, treatment of wastewater, regulations for health and cleanliness in factories and

prevention of hazards. First aid appliances related to factory presented in Article 47 and described
below.

a)

b)

In every factory, the manager shall provide and maintain a first-aid box or a cupboard
equipped with the prescribed contents in suitable place as may be directed by the
Inspector to be readily accessible during all working hours, and where more than one
maintained for every additional one hundred workers or part thereof.

Nothing but the prescribed contents shall be kept in the first-aid boxes or cupboards
referred to in sub-section (1), and all such first-aid boxes and cupboard shall be kept in the
¢harge of a responsible who has been trained in first-aid treatment and who shall always
be available during working hours.

In every factory wherein more than two hundred and fifty workers employed there shall

be provided and maintained a first-aid room or dispensary of the prescribed dimension, containing

the prescribed equipment, and shall be kept under the supervision of su¢h medical officer and

nursing staff as may be prescribed.

Calculation of Overtime wages

e For salary earners: Overtime wage per hour = {(salary x 12 month) / 52-week x
44 (48) hrs} x 2.

e For daily wages worker: Overtime wage per hour = {(daily wage x 6 day) /44
(48) hrs} x 2.

e Piece-work laborers: Overtime wage per hour = {(daily average wage x 6 day) /
44 (48) hrs} x 2.
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Worksite Safety and Health Measures

Welfare

The factory must be kept clean and the workspace must be situated away from
drains, latrines or other things which create a bad or unhealthy smell.
[section 13]

Wastes must be disposed systematically. [section 14]
There must be proper ventilation, light and heat. [section 15+19]
There must be no dust or smoke in the hall or factory. [section 16]

There must be clean drinking water in proper places for all workers. [section
20]

Population of workers must not be dense and there must be sufficient light.
[section 19]

The latrines must be in suitable places. [section 21]
The generators and other auxiliary units must be kept under cover [section 23,24]

There must be arrangements made for any emergency cut out of electricity
service. [section 26]

In weaving or spinning machines, any female workers and any children must
not be allowed to handle. [section 28]

Females and young workers are not allowed to lift heavy loads.

Floors, stairs and paths must be well-built and hand rails are to be built and
necessary covers must be placed. [section 34]

Explosive and flammable substances should be covered and protected. [section
39]

In every factory, the arrangement of escape routes and fire alarms must be
kept. [section 40]

There must be washing and cleaning facilities for workers. [section 44+45]

There must be sufficient seats for workers if a chance is given for sitting. [section
46]

There must be sufficient First Aid Boxes. [section 47]

If the workers in a factory exceed 250, doctors or nurses in clinic are to be
appointed. [section 48]

If the workers of a factory exceed 100, recreation centers and canteens are to
be kept for food. [section 49]

For factories with over 50 female workers, there must be a child nursery center
available for the ¢hildren under 6 years of age. [section 50]
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2.8.3. The Prevention of Hazard from Chemical and Related Substances Law (2013)
The aims of this Law are as follow.

a) to protect from being damaged the natural environment resources and being hazardous
any living beings by ¢chemical and related substances;

b) to supervise systematically in performing the ¢hemical and related substances business
with permission for being safety;

c) to perform the system of obtaining information and to perform widely educative and
research for using the ¢chemical and related substance systematically;

d) to perform the sustainable development for the occupational safety, health and
environmental conservation.
2.8.4. The Worker’s Compensation A¢ (1923)

It stipulates that employer is required to make payments to employees who become
injured or who die in any accidents arising during and in consequence of their employment. Suc¢h
compensation also must be made for diseases which arise as a direct consequence of employment,
such as carpal tunnel syndrome.

2.8.5. The Payment of Wages Ac¢t (1936)

The Payment of Wage Act defines the payment obligation to the workers employed in
the factories or railway administration. It stipulates the method of payment stating that the
payment should be made in cash on a regular payday, and allows legal action against delayed
payment or un-agreeable deduction.

2.8.6. The Payment of Wages Law (2016)

a) Wages means the wage or salary received as an employee working part time, weekly, or
monthly for the employer. Overtime fees and bonuses paid based on performance or ethics
and other benefits which can be regarded as income are also included in this. But the following
things are excluded...

1) Travel allowances or other special allowances for travel

2) Expenses based on work requirements that are allowed to be reimbursed later from
the Employer.

3) Social welfare allowances
4) Contributions by the employer according to any existing law

5) Lodging and meal allowances, ¢harges for electricity, ¢harges for water and other
taxes

6) Medical expenses and recreational expenses
7) Contribution upon dismissal or in accordance with sympathy PWA1601

8) Pension and reward base on service years upon their retirement
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9) Other things set and declared by the Ministry in accordance with the approval of
Union Government stated as these do not concern with wages in this Act.

b) Employer means the person who is responsible to pay upon the employment of one or more
persons via verbal or written agreement to carry out his/her duty on trade, manufacturing,
services, agriculture and livestock. Contractors, authorized agents in ¢harge on behalf of an
employer, heirs and authorized dealers are also included and considered as employer. But,
labour leaders (the head of labour union or workplace coordination committee) are excluded.

c) Employee means the person who earns his/her living on the wages, whether from part-time
work, piece-work or permanent work.

Persons in internship and scholars, clerks and office staff, labour outside the work,
housemaids and drivers, security guards, cleaners, maintenance workers, c¢hef, postman,
gardeners and general workers are included.

d) The Ministry means Ministry of Labour, Employment and Social Security. (e) Department
means Department of Factory and Labour Law Inspection. (f) Chief of Inspector means Director
General, Department of Factory and Labour Law Inspection.

e) Inspector means any investigating officer from Department of Factory and Labour Law
Inspection.
2.8.7. The Leave and Holidays At (1951, partially revised in 2014)

This act has been used as the basic framework for leaves and holidays for workers with
minor amendment in 2006 and 2014. This defines the public holidays that every employee shall be
granted with full payment. It also defines the rules of leaves for workers including medical leave,
earned leave and maternity leave.

2.8.8. The Labour Organization Law (2011)

The Labour Organization Law replaced the Trade Union Ac¢t enacted in 1927 for protecting
the rights of the workers, having good relations among the workers or between the employer and
the worker, and for forming and carrying out the labour organizations systematically and
independently. Under the law, the labour organization has the right to carry out freely in drawing
up their constitution and rules. It has the right to negotiate and settle with the employer if the
workers are unable to obtain the right of the workers contained in the labor laws. On the other
hand, the employer shall recognize the labour organizations and assist as much as possible if the
labour organizations request for help for the interest of his workers.

2.8.9. The Social Security Law (2012)
The objectives of the Law are:
a) To fulfill health and social needs of the workers
b) Workers to enjoy more security in social life and health care

c) To raise public reliance upon the social security system
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d) To have the right to draw back some of the contributions paid by the employers

e) To obtain the right to continued medical treatment and benefits after retirement.

2.8.10. The Labour Dispute Settlement Law (2012)

This law was enacted for safeguarding the right of workers or having good relationship
between employer and workers and making peaceful workplace or obtaining the rights fairly,
rightfully and quickly by settling the dispute of employer and worker justly. It stipulates that
employer in whi¢h more than 30 workers are employed shall form the workplace coordinating
committee consisting of the representatives of workers and the representatives of employer.

2.8.11. The Minimum Wage Law (2013)

In Chapter 2 of the law, the president will create a National committee comprised of
relevant persons in government departments, representatives of employers and employees,
to conduct research on the prevalent minimum  wages across various industries for
employees.

The national committee will be calculated the basis for which minimum wage. The
committee will take into consideration the needs of the employees and their families, the current
living standards, the cost of living, the state of the country’s economy, the well-being of the
employee vis-a-vis his profession, and other considerations presented by the relevant ministry.

Relating to fixing of the minimum wage rate, reviewing, and amending that rate, regular
meeting of the national committee shall hold twice in a year. If necessary, special meeting may
hold.

In Chapter 6 of the law, the committee will use its findings to set forth a minimum wage
for employees across the various industries for the entire country, including for employees
employed in special economic zones.

2.8.12. The Prevention of Hazard from Chemicals and Related Substances Rules (2016)

This rule was passed in 2016 to promote prevention of ¢chemical and related substances.
The aims of this Law are as follows

a) to protect from being damaged the natural environment resources and being hazardous
any living beings by ¢chemical and related substances;

b) to supervise systematically in performing the ¢hemical and related substances business
with permission for being safety;

c) to perform the system of obtaining information and to perform widely educative and
research for using the ¢chemical and related substance systematically;

d) to perform the sustainable development for the occupational safety, health and
environmental conservation.
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2.9. NATIONAL PLANNING AND ECONOMIC DEVELOPMENT

2.9.1. Myanmar Foreign Investment Law (2012)

Provisions to restrict or prohibit investment activities which affect public health, the
environment and ecosystems, which produce toxic waste or which engage with toxic ¢hemicals;
duties of investors to conduct business in suc¢h a way as to avoid environmental damage, air and
water pollution, in accordance with existing laws.

2.9.2. The Foreign Investment Rule (2013)

The Foreign Investment Rules and MIC Notification provide further guidance on the
Foreign Investment Law and clarify the activities in which foreign investment is restricted or
prohibited. The Foreign Investment Rules prescribe the approval and procedural requirements for
aspects of the investment process, including: (i) applying for an MIC Permit; (ii) transferring shares
or assets to another foreign investor or to a Myanmar citizen; and (iii) remitting foreign currency
in and out of Myanmar. The Foreign Investment Rules also expand upon the rights and duties of
foreign investors under the Foreign Investment Law.

2.9.3. The Myanmar Investment Law and Rule (2017)

a) to develop responsible investment businesses whic¢h do not cause harm to the natural
environment and the social environment for the interest of the Union and its citizens;

b) to protect the investors and their investment businesses in accordance with the law;
c) to create job opportunities for the people;

d) to develop human resources;

e) to develop high functioning production, service, and trading sectors.

f) to develop te¢hnology, agriculture, livestock and industrial sectors;

g) to develop various professional fields including infrastructure around the Union;

h) to enable the citizens to be able to work alongside with the international community;

i) to develop businesses and investment businesses that meet international standards.

2.9.4. Myanmar Citizen Investment Law (2013)

Broad provisions supporting environmental conservation and protection and adherence
to existing laws related to environmental matters; restrictions on businesses whic¢h cause damage
to the natural environment and ecosystems.

2.9.5. The Export and Import Law (2012)

In 2012, the Export and Import Law was enacted and the Control of Imports and Exports
Act (1947) was abolished. It aims to implement the economic principles of the State successfully,
to lay down the policies to export and import that support the development of the State; and that
are to be in conformity with the international trade standards.
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2.9.6. The Ele@&ricity Law (2014)

In 2014, the Electricity Law of 1984 was replaced by the new Electricity Law, a
comprehensive piece of legislation covering licensing, a new regulatory commission, standards,
inspection, tariff, and restrictions. The Electricity Law divides projects into “small” (up to 10 MW),
“medium” (between 10 MW to 30 MW) and large (upwards of 30 MW); the states and regions can
issue permits for small and medium power plants. In case these plants are not connected to the
national grid, the Union Government Ministry is not the primary authority involved. The authorities
have a legal right to use land for the purpose of power plants under the Electricity Law, and have
the right to expand and maintain their facilities. The law also provides that the authorities can build
transmission lines in accordance with existing laws.

2.9.7. The Boiler Law (2015)

The Boiler Law was enacted for protection of the accidents related to the boiler, building
up skill resources, and mitigation of the long-term environmental and health impacts generated
from boilers. It is described that the boiler that is to be used should meet international
requirements.

2.10. TRANSPORTATION SECTOR

2.10.1. The Yangon Port A& (1905)

Provisions to keep the port, rivers, and banks clean (including measures against fuel and
oil leakage from vessels and wilful disposal of waste into water); prohibitions on the removal of
protections from the banks or shores of a port; measures to prevent danger to public health from
the spread of infection or contagious disease from vessels arriving at or stationed in ports.

2.10.2. The Ports A& (1908)

Provisions to keep the port, rivers, and banks clean (including measures against fuel and
oil leakage from vessels and wilful disposal of waste into water); prohibitions on the removal of
protections from the banks or shores of a port; measures to prevent danger to public health from
the spread of infection or contagious disease from vessels arriving at or stationed in ports.

2.10.3. The Motor Vehicles Law, 1964 (The Law Amending the Motor Vehicles Law, 1989)

The main objectives of this law are as follows:

a) For the safe driving of motor vehicles in public areas through registration according
to official rules and regulations.

b) To provide driving licenses for driving particular types of motorized vehicles after
qualification ¢hecks.

c) For the easy flow of road users and for the protection against road risks and vehicle
perils.

d) To avoid traffic congestion and to use high technology transportation systems
efficiently in order to implement protection against road risks and vehicle perils.
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e) To reduce environmental pollution caused by motor vehicles.
2.11. INTERNATIONAL AGREEMENTS AND TREATIES THAT THE MYANMAR GOVERNMENT HAS
RETIFIED TO ENVIRONMENTAL AND SOCIAL CONSIDERAITONS
1. The Ramsar Convention (17 March, 2005)

2. Convention on International Trade in Endangered Species of Wild Fauna and Flora
(11 September, 1997)

3. Vienna Convention for the Protection of the Ozone Layer (16 September, 1998)
4. Basel Convention (6 April, 2015)
5. Montreal Protocol on Substances that Deplete the Ozone Layer (1993)

6. London Amendment to the Montreal Protocol on Substances that Deplete the Ozone
Layer (1993)

7. United Nations Framework Convention on Climate Change (25 November, 1994)
8. Convention on Biological Diversity (25 November, 1994)
9. Stockholm Convention on Persistent Organic Pollutants (2004)

10. Mina Mata Convention (2014)

2.12. INSTITUTIONAL ARRANGEMENT

The project proponent and Design and Construction Contractors are mainly responsible
for the implementation of Environmental Management Plan (EMP) at construction stages. In
addition, the Project Proponent of SSBE (MYANMAR) Group Company Limited is wholly responsible
for the implementation and supervision of the project including the environmental aspect at
operation and closing stage. The initial environmental examination (IEE) report include the impact
assessment, mitigation plan, management plan and monitoring plan base on the environmental
impact assessment (EIA) procedure. The construction stage, operation stage and the closing stage
are described in a report. The IEE report will be submitted to Environmental Conservation
Department. The proposed organization structure for the Environmental Management Paln (EMP)
of the project as shown in Figure 2-1.
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Design & Contractors

Construction Stage Project
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SSBE Biomass

Operation/Closing Stage

Review/Revise of
Environmental IEE Repor
Production Process Management
Plan

Submission|of IEE Report

ECD of Myaung Mya
(Pathein District)

MONREC-Myanmar
Government

Figure 2-1  Proposed Organizations Structure for Environmental Management of the Proje at
Construction, Operation and Closing stages

2.12.1. Review and Approval Process

1. Upon receipt of the IEE Report from the Project Proponent, the Department shall,

a)

b)

d)

disclose the IEE Report to the public on the Ministry and/or Department
website(s), and/or through other appropriate media;

invite comments and suggestions on the IEE Report from all relevant parties
including relevant government organizations, institutions, civil society
organizations, and PAPs, as appropriate;

arrange public consultation meetings at the local level, at whi¢h the Project
Proponent shall present the IEE Report; and

collet and review all comments and recommendations received, and forward the
same to the Ministry to enable it to make a final decision on approval of the IEE
Report.

2. |Ifitis determined by the Ministry that the IEE Report does not satisfy requirements, then

the Project Proponent shall be called upon by the Department to undertake necessary

amendments and/or to provide supplementary information as directed by the Ministry.

3. Upon completion of its review of the IEE Report, the Ministry shall;
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a) approve the IEE Report, subject to any conditions it may prescribe, and issue an
ECC

b) require that the Project carry out an EIA, citing the reasons for this decision and
informing the Project Proponent of its decision; and, in either case

c) publicly disclose its decision.

4. The Department shall deliver the final decision of the Ministry within sixty (60) working
days of receipt of an IEE Report. If the Ministry requires an IEE Report to be amended, then
the due date for delivery of the Ministry's decision shall be extended accordingly. The
review and approve process of IEE as shown in Figure 2-2.
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Figure 2-2
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2.12.2. Environmental Commitments

The Project Proponent shall have several obligations related to environmental, social and
health concerns and a consolidated summery list of environmental, social and health commitments
that will be implemented in the Project in order to manage and mitigate the potential impacts
associated with the project development is provided in

Table 2-10.

Table 2-10 Environmental Commitments

Responsible

The Phase of : IEE Organization
. No. Commitment
Project Reference |  project

Proponent

Contractor

Both Construction and Closing Stages

The relevant Myanmar laws, rules and
regulations as follows will be complied
with:

The National Environmental Policy
(1994)

11 The Environmental Conservation Law Chapter2 ° o
(2012) and the Environmental
Conservation Rules (2014)
The EIA Procedure (2015)

The National Environmental Quality
(Emission) Guideline (NEQG, 2015)

The Project will comply with all of the
1.2 target values which is set in the IEE Chapter 2 ° °
report.

General
Regulations

The Project will adopt IFC and EHS
1.3 Community Health and Safety Guideline | Chapter 2 ° °
(2007)

The Project Proponent will comply and

1.4 . N
implement the mitigation procedures.

Chapter 5 ° °

The Project Proponent will comply and
1.5 implement the EMP and Monitoring Chapter 6 ° °
Plan during all stages.

The Project Proponent will implement

1.6
all the items in the list of commitments.

Chapter 2 ° °

Air quality monitoring is not exceeding
from the provided standard guideline
during measurement, except PM2.5 and
21 PM10. However, the negative impact Chapter 4 o o
) can be mitigated by some practice and Chapter 5
the construction stage will be occur in
temporary, thus it can be negligible for

environment.

Air Quality

2.2 Maintenance of the air contaminants

) Chapter 4 °
such as dust and gas from excavation,
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Responsible
IEE Organization

The Phase of .
No. Commitment
Reference Project

Projet
Contractor

Proponent

heavy machineries and heavy-duty Chapter 5

vehicles movement during construction
and closing stage, water spraying, is one
of the protections of dust emission
during earth works and transportation
of soil or other polluting substances will
be established.

Surface runoff that creates soil erosion,
however, make a trap to seize those
with tarpaulin or similar fabric can
reduce. Regular!y dhedlf, malntfa\ln and Chapter 3 o
treat before dis¢harging. Drainage
¢hannels are installed to treat rainwater
and septic tanks to treat domestic
waste water.

Water
Quality 31

A comprehensive solid waste
management system will be established
4.1 for trash assortment, segregation and
Hazardous storing conditions, and proper disposal
Waste and during construction and closing stages.
Chemical Hazardous wastes such as broken glass,
Substances fluorescent lamps, etc., will be stored
4.2 separately and will be collected by
guidance of Myaung Mya City
Development Committee.

Chapter 5

Chapter 5 ° °

Operational areas were fitted with the
> mentioned NEQG. Chapter 2 °

Further preventive measures such as
Noise maintenance of heavy machineries and
59 veh.icles during .the cc?nétrucﬁon and Chapter 5 .

closing stages will be implemented to

avoid generation of noise and vibration
to the surrounding environment.

Safety will be conducted for all workers
on all construction and demolition work
aspects of the Project during
construction and closing stages.
Adequate PPE, rest shelters, sanitary
facilities, clean drinking water, first aid
etc. will be provided. Safety and training | Chapter5
on Occupational Health and Training for
the safe driving and operation of heavy
machineries and vehicles will be
conducted and traffic rules, safe loading
procedures, speed limits, regular
maintenance, etc. will be followed.

Occupational
Health and 6.1
Safety
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The Phase of
Projet

No.

Commitment

IEE

Reference

Responsible
Organization

Projet
Proponent

Contractor

6.2

The relevant regulations and rules of
labor rights, health and safety will be
complied with by the following:

The Worker’s Compensation Ac¢t (1923)

The Factory A¢ (1951/Amendment in
2016)

The Leave and Holiday Act (1951,
Partially Amendment in 2014)

The Labor Organization Law (2011)

The prevention and Control of
Communicable Diseases Law (1995,
Amendment in 2011)

The Social Security Law (2012)
The Labor Organization Rule (2012)

The Employment and Skill Development
Law (2013)

The Minimum Wage Law/Rules (2013)

The Prevention of Hazard from
Chemicals and Related Substances Law
(2013)

The Prevention of Hazard from
Chemicals and Related Substances Rules
(2016)

The Payment of Wages Law (2016)

The Occupational Health and Safety Law
(draft, 2017)

IFC EHS Guidelines

Chapter 2
Chapter 5

Community
Health and
Safety

7.1

Project-related construction activities,
ensure appropriate control of site
access (e.g. fencing, security), use of
appropriate personal protective
equipment, safely designed work
platforms, appropriate engineering and
administrative controls (e.g. detours,
traffic calming, signs), and safety
barriers. Regular maintenance of
vehicles will be taken to reduce exhaust
gas emission, transport vehicles will be
covered adequately, traffic rules will be
followed to avoid traffic accidents.
Waste will be stored, collected and
disposed properly, septic tanks and
waste water treatment facility will be
maintained and inspected to eliminate
odor emission, elimination of vector
breeding grounds, maintaining site
security, etc. are some of the measures

Chapter 5
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The Phase of
Projet

No.

Commitment

IEE

Reference

Responsible
Organization

Projet
Proponent

Contractor

which will be implemented for the
Community Health and Safety and will
follow the IFC EHS Guidelines during all
stages of Project.

Emergency
Risks

8.1

All the workers and staffs must be
familiar with emergency action and
response plan to evacuate during
flooding and earth- quake. Proper
drainage system should be managed to
protect flooding condition.

Fire extinguishers along with fire hose
are required or provided in every
processing workplace in which every
employee is trained and equipped to
fight fires.

Chapter 5

Others

9.1

To eliminate or at least mitigate the
green house gases emission, all of the
production room must be replaced
regular light bulbs with compact
florescent light (CFL) bulbs, less driving
means fewer emissions. Planting
tremendous amounts of trees will be
the effective way to control the gas.

Regular inspection, servicing and
maintenance will be carried out to
minimize the GHG emission during all
stages. Vehicle management will be
taken such as operation time of heavy
machineries, avoidance of excessive
loading operation and idling practices
during the construction/closing and
operation stages.

Chapter 5

Operation Stage

Air Quality

1.1

The Project set the target value of
ambient air quality in accordance with
the NEQG and applies liquid fuel in
equivalent to IFC General EHS
Guideline.

Chapter 2

1.2

Monitoring of air quality will be
conducted in accordance with the EMP
during operation stage and respective
reports will be submitted accordingly.

Chapter 6

Water
Quality

2.1

Continuous monitoring of water quality
will be control with the mitigation plan
and EMP respective reports will be
submitted accordingly.

Chapter 5
Chapter 6
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The Phase of
Projet

No.

Commitment

IEE

Reference

Responsible
Organization

Projet
Proponent

Contractor

Solid Waste

3.1

Before throwing the domestic waste, it
will be separated the types of waste by
colour coded bins. Among them,
¢hemical rich items careful handling as
well as disposal of used woven bag.
Hazardous ¢hemical wastes disels used
in generators, that will keep in
separated area from non-hazardous.
Moreover, some of them will be
recycled and then the rest will have to
dispose to Myaung Mya City
Development Committee once every
two days

Chapter 5

Noise

4.1

During the operation stage, monitoring
the noise level will be conducted in
accordance with the EMP and
respective reports will be submitted
accordingly.

Chapter 5

4.2

Monitoring of noise will be conducted
in accordance with the EMP during
operation stage and respective reports
will be submitted accordingly.

Chapter 6

Offensive
Odor

51

The room must have a good ventilation,
if can be place the air purifying plants
such as alovera, fern and etc,
throughout smell works. Provide
sufficient ventilation system for working
area, toilets, canteen and office room.

Chapter 5

Occupational
Health and
Safety

6.1

Wearing both protective equipment
and clothings. Place the warning boards
every area of the on/off sites where the

accidents can occur easily. The aim of
physical exercise sessions is to stret¢h
and warm up. Keep tools in top shape
to avoid additional exertion when using
them e.g. sharpened knives and drill
bits that are in good condition.

Safety and training on Occupational
Health and Safety will be conducted for
all employees on all the stages
operation such as basic hazards and
awareness, safe work procedures,
prevention of injuries, emergency
procedures and promotion of safety
and health culture. Adequate PPE (eye
protection, goggles, face masks,
breathing filters, ear plugs, safety
helmets, gloves, safety boots, etc.) will
be provided for all employees. Training,

Chapter 5
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easily accessible first aid treatment on
the use of ¢hemicals in the factory will
be implemented. Daily housekeeping
will be conducted to keep workplace

areas properly clean, tidy and organized

to prevent slips, trips and fall,

obstruction of walkways, pest control,
etc. Rest areas, clean toilets and clean
drinking water will be provided. Health

surveillance of workers will be provided

annually.

CSR

7.1

CSR program aims to improve the
quality of living-standard of the
neighbour-hood communities by joining
in with any contribution program.

Chapter 6
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CHAPTER 3
PROJECT DESCRIPTION

3.1. PROJECTION DESCRIPTION

The project area is located in Land/U No.22/71, Plot No. 494(b), Po Long village tra®,
Myaung Mya Township, Myaung Mya District, Ayeyarwaddy Region. The pre-construction stage
was established since April, 2020 in which land clearance, foundation and piling are involved.
Afterward, construction processes were conducted in June, 2020, building the framework along
with interior foundation, etc. The estimation of the production process will be started in February,
2021. It is 100% foreign investment and biomass pellet will produce as the main product. The
purpose of project implementation is to produce and export of biomass pellet, to create job
opportunities for local people and to improve income for local due to buy the agricultural waste
from farmers. Location map of the project is shown in Figure 3-1.
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Figure 3-1 Proje& Location

3.2. SITE DESCRIPTION

3.2.1. Construction Stage

The project area is occupied 65253.43 sgm2 in which five building are proposed under
the construction stages among them some buildings are reached to the closing stage. The rest of
them are still processing, in Figure 3-2 to Figure 3-13, in which the current activities and final part
of the buildings are also mentioned. Five buildings include main production, small factory,
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warehouse, dormitory. In April, 2020, the project is started with the land clearance by 50 workers
and then the second step, foundation and pilling work is done by 50 workers. After that metal
framing structure and assembling work by 30 workers as well as brick laying with wall construction
will be finished by 20 workers. Interior foundation leveling work and road construction along with
drainage engineering work is processed with 60 workers. The partitions of the included buildings
are main production factory will be 9600 sqm2, warehouse is 3,440 sqm2 and the dormitory area
will have 200sqm2, receptively. The stage is started in June, 2020 and estimated construction
process will be accomplished in April, 2021. Activities photo during construction stage, in Figure
3-14 shows the organization ¢hart of the construction stage.

-

STAFF DORMITORY MAIN FACTORY

MAIN OFFICE

4

WAREHGUSE. /

SMALL FACTORY

Figure 3-2  Overview of the fatory area
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Figure 3-3 Construction Stage of the facory area

Figure 3-4 Main production Area
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Figure 3-5 Detailed layout plan of the main facory

Figure3-6  Small factory
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Figure 3-7 Detailed layout plan of the small facory

MAIN OFFICE

Figure 3-8 Main office building
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Figure 3-9 Detailed layout plan of the main office building

Figure 3-10 Overview Feature of Warehouse
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Table 3-1 Responsible person of construction site (Construction stage)

Contact person or responsible for construction site Project General Manager
Responsible person: Mr. Hao Ran Peng
Contact Telephone number: +959750229738, +8613509663086
E-mail: 13509663086@qqg.com

Project General Manager

Civil Engineering Steel Structure

Department Department

Safety Supervision Department Financial Department
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Figure 3-14 Organization stru&ure of the Construction Stage
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3.2.2. Operation Stage

Operation stage of the project will start in February, 2021 as soon as the completion of construction stage. The investment of the company is long-
term which will be projected 50 years. The whole production stage will be carried out with total 313employees. This IEE report covers the total rated
production capacity of the factory. An additional environmental assessment maybe required for factory expansion in the future. The organization ¢hart of the
production department as shown in Figure 3-15.

Figure 3-15 Organization ¢hart of the production department
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3.2.3. Interior Features of the Fa¢tory

The main production area is occupied 9,600 sqm? where filtration, crushing, drying, high and
low speed mixing and drying as well as the final produc, pellets, are also taken place in the exact same
place. The operation area is located at the northeastern part of the small factory and at the opposite
side of the main office.

3.3. WORK FORCE

The factory is currently under the construction stage, moreover operation process will be
begun immediately after the construction. There are 210 workers employ at the construction site.
Construction stage working hour is from 8:00 am to 5:00 pm and lunch hour will take about 1hr. If the
building process needs a few implementations, the employees have to work the extra hours.
Therefore, the workers have to proceed until 8 pm as overtime. The factory operation days is
estimated about 300 days per year during operation phase.

The manufacturing process will start with total 313 workers. The estimation of the operation
hours is divided into two shifts, day and night. The operation process is running from 8:00 am to 5:00
pm but 12:00 pm to 1:00 pm is lunch break. There is no operation at night.

3.4. PRODUCTION PROCESS

The production process is started by gathering the raw material from the rice mill, is located
around Ayeyarwaddy Region, mainly used rice husks, also has a plan of applying new raw materials
such as wood, straw, etc. Then, filter the impurities from rice husks such as soil and dust, crushing
process is followed. In this process, the ring die machine plays an important role to produce
reasonable size. To reduce dehydrate or at least moisture content which is included in the raw bulk
by applying the single rotary dry drum machine. After that, blending those with high and low speed to
mix the raw material thoroughly along with drying stage is occurred again. All the above stages are
finished, the raw becomes with the low moisture content that is enough to be sticky. The step is ready
to make the pellet through the die hole of the pellet mill with great pressure shown in Figure 3-16.

Figure 3-16 Production process step by step
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3.4.1. Raw Material

Rice husks, Saw-dust and Straw will be mainly applied as the raw material to produce the
biomass pellet. AlImost all of them will be collected from the rice mills where Myaung Mya, Hinthada
townships of the Ayeyarwaddy Region, then the middle part of Myanmar in which Magwe Region and
Shwe Bo townships. All of the raw materials are conveyed by 6 wheels trucks then the transportation
processes will be 14 or 15 times per day.

There is the future plan related with the substitution of other types of raw materials such as
straw, bamboo, and wood, shells of peanuts and waste of peanut plants. Those will be gathered from
the farm via farmers. If the raw materials is not sufficient from local, the pieces of wood will import
about 50,000 tons per year from foreign countries. The estimated average volume of raw materials
used for production per year is presented in Table 3-2. Currently, the factory is not started production
yet.

Table 3-2 List of Raw Materials to be Imported for Production

No. Name Unit Year 1 Year 2 Year 3 Year 4 Year 5

1. Woodchip tons 50,000 50,000 50,000 50,000 50,000

Figure 3-17 Raw Materials Storage

3.4.2. Filtration

Filtration is done to remove unwanted materials like mud, stone, metal, etc. The feedstock
should be stored in such a manner that it is away from impurities and moisture. In cases where there
are different types of feedstocks, a blending process is used to achieve consistency.
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3.4.3. Crushing

Before feeding biomass to pellet mills, the biomass should be reduced to small particles of
the order of not more than 3 mm. If the pellet size is too large or too small, it affects the quality of
pellet and in turn increases the energy consumption. Therefore, the particles should have proper size
and should be consistent. Size reduction is done by grinding using a hammer mill equipped with a
screen of size 3.2 to 6.4 mm. If the feedstock is quite large, it goes through a chipper before grinding.

3.4.4. Drying to Minimize the Moisture Content

The moisture content in biomass can be considerably high and are usually up to 50% — 60%
which should be reduced to 10 to 15%. Rotary drum dryer is the most common equipment used for
this purpose. For example, the other equipment namely - superheated steam dryers, flash dryers,
spouted bed dryers and belt dryers can also be used. Drying increases the efficiency of biomass and it
produces almost no smoke on combustion. It should be noted that the feedstock should not be over
dried, as a small amount of moisture helps in binding the biomass particles. The drying process is the
most energy intensive process and accounts for about 70% of the total energy used in the pelletization
process.

3.4.5. Mixing and Drying

Binders or lubricants may be mixed in some cases to produce higher quality pellets. Binders
increase the pellet density and durability. Rice husk contains lignin which holds the pellet together.
However, agricultural residues do not contain much resins or lignin, and so a stabilizing agent needs
to be added in this case. Distillers dry grains or potato starch is some commonly used binders. The use
of natural additives depends on biomass composition and the mass proportion between cellulose,
hemicelluloses, lignin and inorganics. 45 workers will be needed to proceed drying procedure,
mentioned above and mixing the crushed material.

3.4.6. Pelletization

The next and the most important step is pelletization where biomass is compressed against
a heated metal plate (known as die) using a roller. The die consists of holes of fixed diameter through
which the biomass passes under high pressure. Due to the high pressure, frictional forces increase,
leading to a considerable rise in temperature. High temperature causes the lignin and resins present
in biomass to soften which acts as a binding agent between the biomass fibers. This way the biomass
particles fuse to form pellets. The whole process will be conducted by 55 workers.

3.4.7. Padkaging, Storage and Transportation

The pellets are packed into bags using an overhead hopper and a conveyor belt. Pellets are
stored in elevated storage bins or ground level silos. The packaging should be such that the pellets are
protected from moisture and pollutants. Pellets can be weighed and packed to facilitate pellet storage
and transportation. Moreover, all the finished products are sent to the quality checking room, after
that, the products are ready to export. The final products will be exported to the foreign countries by

shipping.
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3.4.8. Production Rate

The expected production rate is about 50 tons per day and about 15,000 tons per year when
the operation is started at the factory. However, there is no production in the factory yet. In addition,
the other product will not produce from the operation process.
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3.5. NECESSARY DEVICES FOR PRODUCTION

There are 36 types of machines and some of them are listed in Table 3-3. Additionally, other necessaries equipment is namely single drum dryer,

high and low temperature mixed drying and pelletizing machines, etc.

Table 3-3 List of Machines in Production Process

Single Drum Dryer System

Drying the pulverized crop waste to reduce water

1. Single rotary drum dryer 22 8 content of 20% from 50%
2. Feeding belt conveyor 4 8 Transport of pulverized crop waste
3 Cyclone dugt collector 3 3 Pulverized crop waste collection with built-in dust
treatment system
4 Centrifugal fan 37 3 The draught fun is equipped to introduce air flow
to transfer heat
5. Eurnace 6 3 A combustion system W.Ith blower and feeding
device
High and Low Temperature Mixed Drying System
6. High-speed dryer 51 12 Quick dryer containing multiple heating devices

Dryer with cooling system to gradually cool down

7 Low speed dryer 215 12 and evenly soften product moisture
8. Feeding belt conveyor 1 2.2 12 Transport of crushed crop waste

9. Feeding belt conveyor 2 2.2 12 Transport of crushed crop waste
10. Furnace 5 12 Providing hot air to high speed drying
11. Disc¢harging belt conveyor 2.2 12 Transport of crushed crop waste
12. Electric control cabinet - 12 Transport of crushed crop waste
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Sr Devices Power(kW) | Qty Usage Images of Machine
Pelletizer System
11. mirl]t!i\;ue:zit?if:;IC;:IJI[:tﬂr{ngiTll 91.5 24 Feed the raw material into pelletizer
12, Feeding belt conveyor 4 24 Transport the dri;dadn;?;c‘irials to the pellet
13. Dis¢harging belt conveyor 2.2 24 Transport pellets to the next process
14, Elec@ric control cabinet i 24 Providing pelIetizing section with power and
running control
15. Grease pump of pelletizer 0.37 24 Lubricating pelletizer
16. Bag type dust collector 2.2 12 Separating dust
Trommel Screen Assembly
17. Trommel screen 11 4 Remove dust and allow particles to cool
18. Feeding belt conveyor 2.2 4 Conveying the final goods
19. Disc¢harging belt conveyor 4 4 Conveying the final goods
20. Cyclone dust collector 4 4 Collecting dust
21. Centrifugal fan 18.5 4 Providing power to dust delivery
22. Bag type dust collector - 4 Filtering dust
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3.6. PROVIDED CRUCIAL ITEMS FOR FACTORY

In the factory, the main sources namely electricity, energy and water supply system are
supported both for construction and for project operation stages to be functioning the works
associated with production. Moreover, there are some facilities for the staffs not only in the
constructed procedure but also manufacturing processes.

3.6.1. Essential Items for Operating the Whole Processes

3.6.1.1. Electricity

The electric distribution plant of factory will only apply for factory production process.
The rice husk or other agricultural residues as raw materials will use for electric energy and the
requirement of the raw material is about 25 tons for 1 MW. In addition, the ash as solid waste from
electric distribution plant will generate about 2.1 tons per day and about 630 tons per year. The
ash will reuse for fertilizer in the factory production process and brick production.

a) Construction Stage

During the construction process, 300 KW diesel powered generator and the other 375
KVA (fuel demand 30 liter per hour) generator were supported to conduct the whole site. The
consumption rate is about 2,000 kWh daily along with the 30 sets of solar lighting system is also
utilized. The fuel storage tank is systematically stored within the factory compound that is
described in Figure 3-18.

b) Operation Stage

The manufacturing procedure will be done by generating the electricity by biomass fuel.
The capacity of the machine is 24,000 kWh a week which is distributed to the factory connected
with 40 sets of LED fluorescence light. Additionally, to save the consumption of electricity, 60 sets
of solar lighting system has been prepared already.
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Figure 3-18 Fuel Storage Tank

3.6.1.2. Energy

a) Construction Stage

The different forms of energy are used for different purposes in the construction process.
A significant portion of heat energy utilization on construction site is associated with the
mechanical plant used for transportation, levelling, earthworks, lifting, compacting and mixing,
including the embodied energy in materials extraction.

Electricity on the other hand is a derived energy and is one of the most widely used forms
of energy. Electricity is used for the operation of almost all the power tools or equipment on site.
Fused distribution boards are used to enable easy plugging of power tools to the electrical source.

b) Operation Stage

The process will be applied the energy is both electric and heat energy. Electricity is used
for the most of the functioning of manufacturing where almost all of the machines or equipment
are running for end products. Not only electricity is useful the whole production process and heat
crucial for drying or reduction of moisture content. Heat energy is supported from single rotary
drum dryer which capacity is 22 kW.

3.6.1.3. Water Supply System
a) Construction Stage

The water distribution to the site is from the river water which is extracted by the 3 water
pumps, located inside the factory compound. The capacity of each motor is 9 kWh, those are
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reserved with 4 water tanks with 20 cbm?. The water consumption is 400 cbm? per month for
general purpose of the construction stages along with 4 com? is for the drinking water.

b) Operation Stage

The source of water for under operation processes is from the river water, groundwater,
collecting of rain water. Those are hold by 5 tanks (500 cbm? of each) during the period, there are
600 cbm? is utilized for general purposes and 5 cbm? per month is supported for drinking water. All
of the wastewater both operation and construction stages are discharged to the canal which is

constructed by factory, located outside of the factory compound, in Figure 3-19.

Figure 3-19 Constru@ed water canal by facory

3.6.2. Facilities for Workers

Supporting facilities are dining area, drinking water, air conditioning system, kitchen,
locker and water treatment system. A kitchen is supported for the staffs who live at the hostels.
The odours from the kitchen is generated by the cooking of meat, vegetable, cooking oil, fat and
grease.

The purified water bottles are changed with the new ones once in three days. RO (Reverse
Osmosis) water treatment system has already installed at the outside of the factory’s building.
Calculate based on a per capital consumption of water requirement about (25 gal/day/person)™.
The highest requirement of water is 1,525 gal/day for the 61 workers. Colour coded plastic trash
bins are placed around the factory compound which can hold 420 liters per each.

" The community water system sources book, 5™ Edition.
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The total number of toilets are 3 and there are 3 septic tanks installed for the sludge.
Domestic wastes are disposed at Myaing Mya City Development Comittee waste dumping sites

once a month, as shown in Figure 3-20.

Garbage Bins Hostels

Purified Drinking Water First Aid Box

Toilet

Figure 3-20 Facilities for the workers
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3.7. APPLICATION OF CHEMICAL CONTAINING MATERIALS

It is important to identify hazardous building materials before beginning a restoration or
remediation project. Soil contamination can be caused by leakage of concrete, and bentonite etc.
This is very small amount of leaking on the ground during loading and unloading. However,
chemical spillage has to prevent and the factory will prevent while handling and storing. Some of
the detail safety information is mentioned in Table 3-4.

Table 3-4 Safety Data Sheet for Chemical Uses in Construction Stage
Name Usage Impact First Aid Precaution
Uses for industrial Eyes: Causes Workers should General precuations:
installations to serious avoid contact Personal protective
manufacture /formulate irritation. with wet equipment is needed
hydraulic binders for Skin: irritation, cement or wet for first aid-
building and construction allergy cement responders.
work, suc¢h as ready-mixed Inhalation: con'wtalnlng Skin contact: For dry
concrete. respiratory mixtures. cement, remove and
irritation Must go to then rinse abundantly
Cement emergency with waterfor 30 —-60
hospital care. minutes. For wet
Inhalation: cement, wash skin
Remove the with plenty of
exposure waterfor 30 - 60
source. Move minutesin dust areas
the person always wear gloves,
where to get safety glasses and
some fresh air. mask. Wear long
sleeve shirt and pants.
Construction of diaphragm Respiratory Eye: Flush Personal precautions:
walls, foundations, pipe effect: possible affected area Wear dust mask,
jacking, tunnelling, and so | slight irritation with large safety gloves and
on. from dust. May guantities of goggles.
aggravate pre- water for at Environmental
existing difficult | least 3Qmins or precautions: Do not
Bentonite respiratory until the allow the entering into
slurry conditions. Wet chemical is drains, rivers, or lakes.
material is very removed.
slippery. Skin: Wash with
Skin: Not soap and water.
irritated. Inhalation:
Breathe some
fresh air.
3.8. WASTE

There are two stages, construction and operation stages generate wastes from biomass
pellet production factory. Both solid waste and waste water are released from the construction
and operation stages.
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3.8.1. Solid Waste
a) Construction stage

The first step of the construction, land clearance plays the important role to make enough
space for buildings in which cutting down the trees, pieces of trees such as tree stumps, leaves and
branches are produced as the waste. Then topsoils and rocks are excavated in order to proceed
the foundation step. The others such as rubble and dirt can also be seen.

The processing material waste such as rubber, plastics, gypsum, wire, aluminum
products, and light bulbs, etc. In addition, some chemical substances like various kinds of concrete
slurry, paints, lacquer, thinner, varnish, adhesives, engine oils, lubricant oils, are regarded as the
hazardous wastes.

Dredging materials are materials or objects that are displaced during the preparation of
a construction or demolition site. While pouring the basement, there are a lot of steel scraps (in
Figure 3-21 and Figure 3-22) and were come out as the side products, the amount is about 27kg.
Broken bricks are from the brick masonry work, will be estimated about 0.5ton per year until
demolishing stage. The woven bags are produced from raw materials packaging and often produce
hazardous waste. The waste may include lead, asbestos, plasterboard, paint thinners, strippers,
and solvents, mercury, fluorescent bulbs, and aerosol cans also produce.

On the other hand, domestic wastes are produced from the workers’ hostel and dining
area. Those may be food scraps, tissues, plastic bags, glass and if female staffs existed, sanitary
pads would be seen as the toilet waste. The total amount of wastes is produced as 10kg from the
working place, 30kg from dining area and 5kg per day from compound. The Yangon City solid waste
generation rate is 0.39 kg personal/day?, therefore 81.9 kg of solid waste will be generated from
210 employees during working hours.

b) Operation stage

Solid wastes could be seen especially in the raw material stage then the wastes may be
sand, mud, earth, dry leaves and branches. Among them, leaves and branches will be recyclable,
they are grinding together with the raw materials. Sand related materials will be used as the landfill
materials.

Domestic wastes will be produced from the workers’ hostel, production rooms and dining
area. The manufacturing process will be conducted with 313 employees, for this reason the total
amount of domestic waste will be calculated depend on the 0.39 kg personal/day® of Yangon city
solid waste generation guideline, as a result 122.07 kg of solid waste will be occurred 313
employees during working hours. The wastes may be food scraps, tissues, plastic bags, glass and
sanitary pads.

2 The Yangon City solid waste generation rate as of 2012 is 0.39 kg per personal day (Pollution Control and
Cleaning Department, Yangon City Development Committee,2014).
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Figure 3-21 Iron scrapes from the construction site

Figure 3-22 Waste disposal area during the construction stage

3.8.2. Wastewater
a) Construction stage

Water is a key component of a construction project and is used as part of the fluid for
excavation and foundations, as a means of cooling machines (e.g. tunnel boring machines, drilling
rigs and cutting machines) and as a means of cleaning. In many cases, it also appears as a result of
rain and effluent seepage.
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In additional, domestic effluent is more likely to discharge from washrooms (3 septic

tanks). The highest requirement of water is 5,250 gal/day for the 210 workers. Calculate based on

a per capital consumption of water requirement about (25 gal/day/person)3.

b) Operation stage

There is no wastewater produced from the production process, however, wastewater

produced are from the domestic water from washrooms and 3septic tanks. Effluent water from

the tank is discharged twice a year.

3.9. FACTORY DECOMMISSION PLAN

In the decommission phase, the proposed project will be carried out the following items.

v

AN N

Follow the factory decommission relevant instruction and guideline of the
government.

Factory building demolition activities.
Landfilling of the flooded areas and the disposal site in the factory area.
Regrow vegetation in the project area.
Environmental baseline quality monitoring and OHS.
o Air quality monitoring,
o Noise,
o Solid waste, and

o Occupational Health and Safety and Emergency risks.

The management plans and monitoring items for the decommission phase are described

in the .Table 6-3.

3 The community water system sources book, 5% Edition.
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CHAPTER 4
CURRENT CONDITION OF SURROUNDING ENVIRONMENT

4.1. INTRODUCTION

The purpose of this section is to predi¢t how environmental and socio-economic
conditions will be impacted because of the implementation of the proposed project. This requires
a sound understanding of the baseline conditions at the project site, which established through
desktop study research, site surveys, primary data collection and projections for future
developments. Findings provide the current and future ¢haracteristics of the Project Site and the
value and vulnerability of the key environmental and socio-economic resources and receptors. The
following sections provide a description of the environmental and socio-economic aspects of the
Project.

The project area is defined as an area surrounding the project site from which the baseline
information collection should collect. The project site has a coverage of about 17.36 acres in area
extent, located in Land/U No.22/71, Plot no. 494 (b), Poe Long Village Tra&, Myaung Mya
Township, Ayayarwaddy Region. In the IEE report, the area of about 1-kilometer radius around the
project site has been studied to ¢heck the impacts for the surrounding environment.

Three groups of components are consisted in studying surrounding environment. They
are (i) Physical Components, (ii) Biological Components and (iii) Socio-economic Components.

4.2. PHYSICAL COMPONENT

This component describes the project surrounding, environmental and social conditions.
The description references the EIA procedure whic¢h covers the project area including baseline
environmental quality. The information was mostly referenced for secondary information. The
relevant physical environment consists of climate and meteorology, topography, geology, water
quality, baseline environmental quality, whic¢h are described as follows. Site survey was carried out
in 12" to 13™, December 2020 for air quality, water quality and noise level measurements during
construction stage. Land use survey was record at adjacent factories.

4.2.1. Overview of the proje@ area

The Project area is located in Myaung Mya Township, Ayeyarwady Region. It lies between
North latitudes 16°30" and 16°30" 14” and East longitudes 94°43" 48” and 94°44°2.4”. There are
villages around the project area. They are Poe Long village, Nyaung Chaung Lay village, San Chaung
Lay village and Yay San village. The project area is located in Poe Long village track. The surrounding
of the project area has inactive cropland area and undeveloped area. The project area is located by
Pathein river. Overview map of the project area as shown in Figure 4-1.
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Figure 4-1  Overview Map of project area

4.2.2. Climate and Meteorology

The project area is located in Myaung Mya Township, Ayeyarwaddy Region. It lies on
12.678ft above the sea level and has a tropical monsoon climate. The tropical monsoon climate
¢haracterized by altering the rainy season (from May to October) and the dry season (from
November to April). The highest temperature in the region is 42.5 degree Celsius and the lowest
temperature in the region is 8 degrees Celsius. The following table shows the amount of yearly
rainfall, raining day, maximum and minimum temperature averaged from 2016 to 2019 (Table 4-1).

Table 4-1 2016-2019 temperature and rainfall data in Myaung Mya Township
Rainfall Temperature
No. Year Raining day Total rainfall Summer season Winter season
(Inches) (Mix °C) (Min °C)
1 2016 124 121.29 333 21.1
2 2017 117 96.67 333 21.1
3 2018 124 118.67 333 21.1
4 2019 95 96.13 40.9 131

(Source: Regional Data, Administrative Department, Myaung Mya Township, Ayayarwaddy Region, September 2019)

4.2.3.

Hydrological situation

In Myaung Mya, there are four tidal rivers and small streams. They are Pyer Ma Lort, Nga
Won, Ywe, and Pamma Waddy. Pamma Waddy River is a local tidal river, which runs from north to
south, located near the project area. Most of the streams and rivers are fresh water and can be
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used for drinking water and agriculture. In Myaung Mya Township, there are one dam and four
water gates used for agriculture. The rivers are also used for transportation since ships and boats
are available to travel along the rivers. Most of the boundaries are defined by rivers and creeks.

The hydrological situation of the project area as shown in Figure 4-2.
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Figure 4-2 Hydrological Situation Map of projec area

4.2.4. Topography

Myaung Mya Township is part of the Ayeyarwaddy delta. The ridge named as Thate Lar is
existing in the region. The ridge run from north north east to south south west. Most of the
geographical features in Myaung Mya Township can be said as low elevation coastal zone bands
ranging from 1m to 20m elevation above mean sea level. The elevation map of the project area is
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shown below in Figure 4-3. The lowland region is composed of alluvium with an elevation of 7.62
m (25 ft) above the sea level. It is almost a flat plain. The widest plain is seen along the Ywe River.

728 ft

Leaflet | Map data @ OpenSireetMap | Imagery © OpenTopoMap

Figure 4-3 Elevation Map of proje& area

4.2.5. Geology

Quaternary deposits of younger alluvium formation are mainly dominant in project area.
Alluvium (8-10 meters thick) is loose, ranging from very fine to medium grained, unconsolidated
soil or sediment that has been eroded, reshaped by water in some form and redeposited in a non-
marine setting. The alluvial deposits (Pleistocene to recent) and the non- marine fluvial tile
sediments of Irrawaddy Formation (Pliocene). The younger alluvium formation was deposited in
recent time which are affected by tidal action. It consists of yellowish grey, bluish grey, brownish
grey silts and clays, and sands are scattered throughout the deposits. Its thickness is varied from
place to place depends on depositional environments. It also contains some organic matter such
as decomposed wood. These younger alluviums are mostly exposed along the low-lying flat plains.
The rock type in the project area is mainly soft rock, which consists of sandstone, shale, gravel, clay
and silts. The geological map of the project area is as shown in Figure 4-4.
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Figure 4-4  Geological map of projec area

4.2.6. Soil

Most of the areais flat alluvial plain which supports paddy cultivation. This lowland region

has a wide fertile low land, suitable soils for paddy cultivation. Soil types vary from place to place

depending on climate, relief, parent material, vegetation and time, human and animal activities.

There are ten types of soils of which Meadow alluvial soils (Fluvisols), Brown meadow soils

(Gleysols), Light brown meadow soils (Gleysols), Brown meadow slightly gley soils (Gleysols),

Meadow gley swampy soils (HumicGleysols), and Meadow gley soils (Gleysols) support summer

paddy cultivation in the area. The soil map of Myaung Mya Township as shown in Figure 4-5.
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Figure 4-5  Soil map of Myaung Mya Township*

4.3. BASELINE ENVIRONMENTAL QUALITY MEASURE

4.3.1. Air Quality

Air quality measurement was conducted at the study area during 12 to 13", December

2020. The OCEANUS-AQMO09 was used for air monitoring survey.

During construction stage, air quality monitoring is measured in the project site area and

monitoring point is located 70 m away from the road. The monitoring point is surrounded by the

various construction actives such as earth excavation, mixing to concrete and so on. The location

point of the air quality monitoring and field survey area as shown in Figure 4-6 and Figure 4-7.

4 Win Pa Pa Phyo, Khin Kay Khine, Myint Thida. Effects or Summer Paddy Cultivation on Economy of Local Farmers in

Myaungmya Township, Ayeyarwady Region, 2017.
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Figure 4-7 Air Monitoring Survey Area using OCEANUS- AQM-09
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4.3.1.1. Result of study

The emission of harmful gaseous pollutants in the atmosphere is a major health issue.
Therefore, the 24-hour measurements of air quality are performed by the consultants during the
field trip from 12% to 13™ December, 2020. These measurements were made in accordance with
the guidelines of National Environmental Quality (Emission) Guidelines in the project site area. The
measured parameters are dust (PMjo and PM; ), gas (NO,, CO, SO,, 0s), total suspended particulate
(TSP), relative humidity, air pressure and temperature etc., for outdoor air quality. Both results of
the study and guidelines are as shown in Table 4-2.

During the air monitoring project, PM;s, PM1o, TSP, SO,, NO,, CO, O3 and relative humidity
are measured in 24-hour period. According to the 24-hour air monitoring, the value of PM,sand
PM1g at the project location is higher than NEQG Guide line. According to the results, PM;s valus is
37.932 and PMjg Valus is 52.04 and it is higher than the guideline. The reasons of the exceeding
results are because there are construction activities in project area such as excavating of
earthwork, mixing of cement, laying of bricks, loading and unloading of construction materials and
other construction activities during the air quality monitoring period. However, the activities are
temporary. Therefore, according to the results, prevention and mitigation plan should make in the
project area during construction stage. Based on the results, both 24-hour and 1-year average of
Nitrogen Dioxide (NO,) concentration does not exceed the guideline values of WHO and NEQG. In
addition, the 24-hour measurement of Sulphur dioxide (SO,), Carbon monoxide (CO) and Ozone
(Os) are within the standard limitations. Therefore, the rest concentrations are within the guideline
values at the average period of 24-hours and 1-year.

Table 4-2 Air Quality Sampling Results

No. Parameter Result Unit Average Period *Guideline Value
1 Particulate Matter 5 0 ug/m?3 1 Year *20 pg/m?3
PMao ' ug/m3 24 Hour *50 pg/m?3
Particulate Matter m3 1 Year *10 pg/m?3
2 37.932 he/ he/
PMas ug/m3 24 Hour *25 pg/m?3
Total Particul
3 otal Suspended Particulate 81473 | pg/m’ 24 Hours NG
(TSP)
/m3 10 Mins * 500 pg/m3
4 Sulphur Dioxide (SO2) 15 He He
pg/m?3 24 Hours * 20 pg/m?3
/m3 1 Year *40 pg/m3
5 Nitrogen Dioxide (NO2) 87 He He
ug/m?3 1 Hour *200 pg/m?3
6 Carbon Monoxide (CO) 0.301 ppm 24 Hours NG
7 Air Pressure 1009.35 hPa 24 Hours NG
8 Ozone (03) 98 ug/m?3 8 Hours 100
9 Relative Humidity 72.406 % 24 Hours NG

Page 4-8



No. Parameter Result Unit Average Period *Guideline Value

Degree

. 24 Hours NG
Celsius

10 Temperature 26.43

4.3.2. Water Quality

Water samples were taken whether construction wastewater flows into adjacent water
bodies or not. Thereby, three locations were selected as within 100m, 500m and on-site
wastewater. However, there is no water bodies around 500m, river water is taken instead, is
located about 600 m. Furthermore, pond is next to the project area. They were collected in 12th
December 2020, the water sampling points are shown in Figure 4-8.

94°44"13.2"E

94°43'40.8"E "’43’51.6”E 94°44'2.4"E

16°30°21.6"N
16°30°21.6"N

16°30'10.8"N
16°30'10.8"N

Legend

@ River Water

@ Site Water

@ Pond Water
— % i [ Project Area
94°4340.8" ‘51, 94°44/2 4"E 94°44'13.2"E

16°300.0"N

=4
£
=
=]
[=]
ol
O
o
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Figure 4-8 Location Points of Water Sampling

4.3.3. Result of study

The parameters of the water sampling process are pH, Iron, Total Suspended Solid (TSS),
Total Chlorine (TC), Ammonia, Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD),
Oil and Grease. The results of on-site water, pond and river qualities are shown in Table 4-3, Table
4-4 and Table 4-5 respectively.

As the construction work is included various ¢hemical compounds namely concrete
admixtures, bentonite (protective coating), adhesive and sealants, and paint, etc. For this reason,
the result of water quality from the site, BOD, COD, TSS and Oil and Grease parameters were
significantly higher than the standard guideline. However, the construction process will be conduct
only temporary.

The second result is from the pond, next to the site, the values were agreed with the
standard except oil and grease which was moderately higher than the provided guideline.
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Evaluation of river water played the third place, afterwards. The results were the same with pond

water that means almost all were lied under the standards but only TSS was remarkably increased

to the limitation. This occur not because on site wastewater flow into but because there may be

the cumulative impact of the surrounding environment.

Table 4-3

Result of Site Water Quality

1 pH
2 Iron
Total
3 suspended
solid
a Tota_zl
Chlorine
5 Ammonia
Biological
6 oxygen
demand
(BOD)
Chemical
7 oxygen
demand
(coD)
3 Oil and
grease

2.53

320

Nil

1.7

241.79

631

62

mg/|

mg/|

mg/I

mg/|

mg/I

mg/|

mg/I

Hanna (HI
2211)-pH
Meter

Phenanthroline

Drying Method

Portable
Photometer

Spectrometer

DO and BOD
Meter

USEPA Reactor
Digestion
Method

Soxhlet
Extraction
Method

6.5-8.5

0.3

NG

NG

Salicylate
Method

NG

NG

NG

6-9

3.5 mg/I

50 mg/I

0.2 mg/l

10 mg/I

<50 mg/|

<250
mg/|

10

Purified

Under the
guideline

Significantly
higher than
the
guideline

Not
Detected

Under the
guideline

Significantly
higher than
the
guideline

Significantly
higher than
the
guideline

Significantly
higher than
the
guideline

* Water Quality Guidelines, World Health Organization (2017)

* National Environmental Quality (Emission) Guidelines (2015)

Table 4-4

Result of Pond Water Quality

*NG=No Guideline

2 Iron

6.68

1.81

mg/I

Hanna (HI
2211)-pH
Meter

Phenanthroline

6.5-8.5

0.3

6-9

3.5 mg/l

Nearly
purified

Under the
guideline
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Total Under the
3 suspended 40 mg/I Drying Method NG 50 mg/I -
. guideline
solid
Total Portable Under the
4 Chlorine 0.03 me/| Photometer NG Bz guideline
. Salicylate Under the
5 Ammonia <0.4 mg/I Spectrometer Method 10 mg/I e
Biological
oxygen DO and BOD < Under the
6 demand 13.95 meg/! Meter NG O guideline
(BOD)
Chemical USEPA Reactor
oxygen . . <250 Under the
7 38 mg/I Digestion NG s
demand Method mg/| guideline
(cob)
. Soxhlet .
8 O;LZ:: 11 mg/| Extraction NG 10 th'l:'eu?;‘ZT;‘l
& Method &
Table 4-5 Result of River Water Quality

1 pH
2 Iron
Total
3 suspended
solid
a Tot:?ll
Chlorine
5 Ammonia
Biological
6 oxygen
Demand
(BOD)
Chemical
7 oxygen
Demand
(coD)
Oil
8 il and
grease

7.51

2.46

180

0.03

<0.4

Nil

Nil

mg/|

mg/|

mg/I

mg/|

mg/|

mg/I

mg/I

Hanna (HI
2211)- pH
Meter

Phenanthroline

Drying Method

Portable
Photometer

Spectrometer

DO and BOD
Meter

USEPA Reactor
Digestion
Method

Soxhlet
Extraction
Method

6.5-8.5

0.3

NG

NG

Salicylate
Method

NG

NG

NG

Nearly

6-9 purified

3.5 mg/I

50 mg/I

0.2 mg/I

10 mg/I

<50 mg/I

<250 mg/I

10

water

Lower than

the

Guideline

Significantly
higher than

the

guideline

Under the
guideline

Under the
guideline

Not
Detected

Not
Detected

Not
Detected

* Water Quality Guidelines, World Health Organization (2017)

*NG=No Guideline
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* National Environmental Quality (Emission) Guidelines (2015)

4.4. NOISE LEVEL MEASUREMENT

WHO has described noise pollution as an underestimated threat that can cause hearing
loss, cardiovascular problems, cognitive impairment, stress and suffering from depression. Noise
pollution can affect people in several ways, some of which are hearing loss, cardiovascular diseases,
and sleep disturbances. MONREC (Ministry of Natural Resources and Environmental Conservation)
has issued National Environmental Quality (Emission) Guidelines to provide the basis for
regulations and control of noise level. Noise impacts should not exceed the levels presented in
Table 4-6.

Table 4-6 Noise Level Standard
One Hour LAeq (dBA)a
Receptor Daytime Night-time
07:00-22:00 22:00 - 07:00 .
(10:00-22:00 for Public holidays) (22:00 — 10:00 for Public
Holidays)
Resi . L
esidential, Ir?stltutlonal, 55 45
educational

Industrial, commercial 70 70

Figure 4-9 Noise Measurement

A reconnaissance survey of noise level measurements was made in the biomass pellet
production factory in order to ensure and protect from the hazardous work environment. The data
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were collected in 12"-13™" December 2020. Noise measurements are needed to make in the
construction site as it helps in identifying work locations where there are noise problems,
employees who may be affected, and in checking the compliance with noise regulations, noise
control and community annoyance. It is also important to determine if noise is a potential problem
in the workplace. Equipment that is used to measure ambient noise measurement is as shown
below in Figure 4-10. The location of noise measurement is shown in Figure 4-11.

GM-1356 Digital Sound Level Meter

It is used for measuring noise and other sounds
in the project factory.

Figure 4-10 Equipment used to measure noise levels

94°4348.0"E - ’ 94°43'55.2"E 94°44'24"E

16°30'14.4"N
16°30'14.4"N

Project Area

94°44'2 4"E
Noise Monitoring

Figure 4-11 Location Point of Noise Quality Measurement
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4.4.1. Result of the study

The measurements of noise quality were made in the center of the construction site
during day and night. The day time measurement time starts from 7AM to 10 PM and the night
time measurement time started from 10PM to 7AM next morning. The noise level ranged from 45
dBA to 59 dBA during day time measurement. The results are below the limit of NEQG standard
guide line therefore there is no harm to the construction workers. The noise measurement results
around 5pm to 12 pm is higher than the other time because of the end of the work of the day. As
for the night time, the result ranged from 45.2 dba to 54.5 dBA. The results are within the limit of
NEQG standard guideline. The recorded results of noise measuring process are shown in Table 4-7,
and demonstration graphs of noise level shown in Figure 4-12.

Table 4-7 Day-Time Noise Measurement Result

7:00 AM 48.8
8:00 AM 45.0
9:00 AM 45.0
10:00 AM 48.7
11:00 AM 47.6
12:00 PM 45.2
1:00 PM 46.2
Construction Site Coné’clju'ction 200PM Sl 55 70
Activity 3:00 PM 45.0
4:00 PM 479
5:00 PM 54.2
6:00 PM 55.2
7:00 PM 54.5
8:00 PM 55.1
9:00 PM 59.4
10:00 PM 47.3
Table 4-8 Night-Time Noise Measurement Result
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11:00 PM 51.0
12:00 AM 45.2
1:00 AM 54.5
2:00 AM 52.5
. . Construction
Construction Site . 3:00 AM 46.1 55 70
Activity
4:00 AM 46.0
5:00 AM 46.3
6:00 AM 52.0
7:00 AM 45.8
Noise Measurement for Day Time
(7:00AM - 10:00PM)
80
70 NEQG Standard
Value
60

50

40

30

20

10

Noise Value (dBA)
o
7:00 AM I
8:00 AM I

9:00 AM I

10:00 ANV I
11:00 AM I
12:00 PM I
1:00 PM I
2:00 PM I
3:00 PM I
4:00 PM I
5:00 PM I
6:00 PM I
7:00 PM I
8:00 PM I

Hours

9:00 PM I

10:00 PM

M Noise Level (dBA)
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Noise Measurement for Night Time
(10:00PM - 7:00AM)

80

70 NEQG Standard
Value

60

50

40

30

20 H Noise Level (dBA)

10

Noise Value (dBA)
o
10:00 PV NN
11:00 pv I
12:00 Av NN
1:00 Av [N
2:00 AV I
3:.00 AV N
4:00 AV NN
5:00 AM [N
Gy |
7.00 AM [N

Hours

Figure 4-12 Demonstration Graphs of Noise Measurement

4.5. LAND USE

4.5.1. Methodology

Information about land use collected from secondary sources in combination with ground
truth surveys. The survey helps to verify and fill gaps of the secondary information. The land use is
investigated 1-km radius from the project area because current report is IEE report. It was
investigated to know the different types of land surrounding the project area. Mobile Topographer
was used to mark the points of surrounding area during the land use investigation. The points and
data acquired from the mobile topographer was analyzed and separated dependence on the types
of ea¢h land use®.

4.5.2. Secondary Data Collection
Secondary data on land use compiled from the following sources:
e Satellite image of GOOGLE EARTH PRO
e Geographic Information System Map of Myaung Mya Region

Based on the secondary data, initial land use map was prepared and used as a basis for
subsequent ground truth surveys.

5 NJDEP MODIFIED ANDERSON ANDERSON SYSTEM 2002, A Land Use and Land Cover Classification System for Use with Remote Sensor
Data. U. S. Geological Survey Professional Paper 964, 1976.
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4.5.3. Field Survey

Field survey was performed by the study team at the project factory on 13" December
2020 and the study of surrounding environment within 1-km radius marginal area around the
factory, was performed by the study team on that day. It is used to verify the land use information
in identifying land use types. QGIS mapping software was used to produce the results for
rechecking, revising, and modifying the accuracy of eac¢h type of land use. Eventually, the land use
map generated accordingly is as shown in Figure 4-13.

94°43'30.0"E 94°43'48.0"E 94°44'24.0"E
- )

"

94°44'6.0"E
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Project-Area

N.0'0,0£.91
N.0°0.0€091

Legend

Road
I Project Area
Il Waterbody
B nactive Cropland
I Undeveloped Land
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N.0'ZHi6Z091
N.0'€¥.6Zo91

3

94°4424.0°E

94°4330.0"E 94°43'48.0"E 94°44'6.0"E

Figure 4-13 Landuse Map of Project Area

4.5.4. Result of the study

Result of land use type investigation on project site by the study area of 1-km radius are
described in this section. The project factory is located next to Pathein River and it is bordered by
undeveloped areas and inactive crop land. The study area consists of the proposed project factory
for about 7.82 hectare and four types of land use are recognized in the study area having 1-km
radius.

First of all, undeveloped land area occupies as the largest portion with a total of 48.05%.
These areas may never have been developed, or may have been entirely or partially cleared. This
type of land includes bushes and grass-covered areas. The inactive crop land area follows as second
with occupancy of 38.25% of study area. This type of land contains agricultural areas that have no
physical indication of present agricultural use. These areas include both abandoned cropland and
fields left planted in soil improving grasses. The area of water body is 12.08% of the study area.
Pathein River is situated at Western part of the project area. Pamma Waddy River is flowing into
Pathein River at South Western part of the project area.
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The residential area placed the fourth with 1.62% in the study area. This area includes
single unit residential neighbourhoods with areas between 1 acre and up to 2 acre lots. This type
is found in sparsely populated regions surrounded by or adjacent to forested or agricultural lands.
It is noted that the residential area situated at a great distance from the project factory within the
1-km radius, the detailed percentage is shown in Table 4-9.

Table 4-9 Types of Landuse in the area
Name Area (Hectare) Percentage (100 %)
Residential Area 5.15 1.62
Waterbody 38.67 12.08
Inactive Crop Land 122.41 38.25
Undeveloped Land 153.77 48.05
Total 320 100

4.6. BIOLOGICAL COMPONENT

Myaung Mya Township is included in Ayeyarwaddy Delta whi¢h has seen the dramatic
environmental degradation, especially its mangrove forests.
4.6.1. Ecosystem

Flora: Flora species mainly found in Myaung Mya Township are Pyinkadoe (Xylia xylocarpa),
Thapyay (Syzygium cumini), Thit Pote )Tetrameles), Dani (Nypa Fruiticans), and Diyay Yauk
(Mangrove Tree).

Fauna: Myaung Mya Township is observed that no wildlife animals are found.

Forest: Myaung Mya Township has 2.1 percent of total forest coverage. Out of them, 0.4 percent
are reseved forest area. There is no protected public forest in the township.

Environmental Conservation Works: For environmental conservation, total area of 1345 acres has
been established as the reserved forest area. Currently, there is no protected public forest and total
forest plantation area for hard wood is 44 acres and rubber are 734 acres.

4.7. SOCIO-ECONOMIC COMPONENT

4.7.1. Population

In 2019, there are about 304,591 people in Myaung Mya township as shown in Table 4-10.
The percentage of urban population is about 18% in Myaung Mya township.

Table 4-10 Population data of Myaung Mya Township
Urban Rural i
Township Male Female Total Se?< Popul.t:mon Household
ratio ratio
Myaung Mya | 149,054 | 155,537 | 304,591 | 1:1.04 | 56,018 | 248,573 1:1.04 69,544

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.
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4.7.2. Ethnicity

The races residing in Myaung Mya township is as shown in Table 4-11. Most of the people

who live in this township are Burma, followed by Kayin, Rakhine, and other people.

Table 4-11 Race in Myaung Mya Twonship (2019)
Race Myaung Mya Township
Kachin 1
Kayar 1
Kayin 122840
Chin 29
Mon -
Burma 176238
Rakhine 416
Shan 6
Pa Ow -
Da Nu -
Taung Yoe -
Pa Laung -

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

4.7.3. Religion

There are different kinds of religion present in Myaung Mya township of Ayeyarwaddy
Region as shown in Table 4-12. More than 84% of the people living in this township are Buddhists
and other percentage are Christian, Hindi, Muslim and other.

Table 4-12 Religion in Myaung Mya Twonship (2019)
Township Religion Buddhist Christian Hindu Muslim Other Total
Myaung Mya | Number 257331 40739 997 5408 116 304591
% 84.48 13.37 0.32 1.77 0.03 100

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

4.7.4. Land Use

Land use in Myaung Mya townships as shown in Table 4-13. This township mainly uses its

land for agriculture followed by enable to cultivate land.

Table 4-13 Land use in Myaung Mya Township
Myaung Mya
Land Categories
Hector %
Agricultural land 95,980.91 72.29
Pastureland 3078.84 2.31
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Industrial Land 337.50 0.25
Water area 5,064.6 3.81

City Land 357.33 0.26
Village Land 1,496.93 1.12
Other 5,642.12 4.24
Protected Forest Area 544.30 0.40
Enable to Cultivate Land 25,333.32 19.08
Total 132,771.28 100.0

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

4.7.5.

Table 4-14 and Table 4-15, respectively.

Water Usage

The water supply system of dams and water gate in Myaung Mya township as shown in

Table 4-14 Water supply system of dams in Myaung Mya Township
No. Dam Name Dam Categories Amount (Cubic Feet) | Benefit Acre
1. Agriccultural Science Soil 2,613,600 10

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.
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Table 4-15 Water supply system of water gate in Myaung Mya Township
No. Water Gate
Protected River Benefit Acre
Categories Length

1. Pyinmana water gate 5’x 5’ (2 holes) Pyitma Waddy river 3000

2. Mwe Taw water gate 5’x 5’ (5 holes) Pyitma Waddy river 5000

3. Thamin Chan water gate 6’x 6’ (3 holes) Myaung Mya river 2500

4. . o Myaung Mya & Pyitma
Hten Pin Chaung water gate | 5'x 5’ (6 holes) Waddy river 3000

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

4.7.6.

Local Economy and Livelihood

The main sources of livelihood in Myaung Mya township is agriculture and other are

livestodk, trader, factory, random job and other. The main product is rice in this township. Most of

the casual laborers work in the trade sector. The status of local livelihoods in Myaung Mya

Township is as shown in Table 4-16.

Table 4-16 Status of local livelihoods in Myaung Mya Township
Type of Workers (person)
Township ;
Govz;;\frfnent Si{:::f:e Agriculture | Livestock | Trader | Factory Ra;‘l:t:)m Other
M
Kj;‘a”g 4537 6418 7216 3614 | 12768 | 1258 8264 | 5118

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

4.7.7.

S¢hool

The major s¢hools i.e. basic education primary s¢hool (B.E.P.S.), basic education middle
s¢hool (B.E.M.S), basic education high s¢hool (B.E.H.S) are situated in Myaung Mya township. The
name and the located village tra&t/ ward of s¢hools are described in Table 4-17.

Table 4-17 List of major s¢hools in Myaung Mya Township
No. Name of School Location
University & College
1 Education College Mya Kan Thar Ward
2 Agricultural University Mya Kan Thar Ward
High Sc¢hools

3 B.E.H.S (1) 4th Ward
4 B.E.H.S (2) Yay Twin Yay Kan
5 B.E.H.S (3) 6th Ward
6 B.E.H.S (4) Mya Kan Thar Ward
7 B.E.H.S (5) 3th Ward
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No. Name of School Location

8 B.E.H.S (6) 5th Ward

9 B.E.H.S (7) Mya Sandar Ward
12 B.E.H.S Kawatt Kawatt Village
14 B.E.H.S Madaw Chaung Madaw Chaung
15 B.E.H.S Taung Paw Suu Taung Paw Suu
16 B.E.H.S Pyin Village Pyin Village

17 B.E.H.S Kan Gyi Kan Gyi Village
20 B.E.H.S Yay Kyaw Yay Kyaw Village
21 B.E.H.S Lu Taw Lu Taw Village
22 B.E.H.S Nge Myin Chaung (Tuu) Nge Myin Chaung
23 B.E.H.S (Branc¢h) B.E.M.S (1) 3th Ward

24 B.E.H.S (Branch) Sin Kuu Sin Kuu

25 B.E.H.S (Branch) Shan Yay Kyaw Shan Yay Kyaw
26 B.E.H.S (Branch) Yan Ma Naing Yan Ma Naing
27 B.E.H.S (Branch) Khway Lay Gyi Khway Lay Gyi
29 B.E.H.S (Branch) Ma Daw Pin Ma Daw Pin

Middle Sc¢hools
36. B.E.M.S (Dagon May) Dagon May
38. B.E.M.S (Nat Sin Chaung) Nat Sin Chaung
46. B.E.M.S (Poe Laung Wa) Poe Laung Wa
47. B.E.M.S (Branc¢h) Mayan Gone Ywar Thit Mayan Gone
49, B.E.M.S (Branc¢h) Thayar Gone Thayar Gone
50. B.E.M.S (Branc¢h) Ka Nyin Gone Ka Nyin Gone (South)
52. B.E.M.S (Branch) Nyaung Chaung Lay Nyaung Chaung Lay
54, B.E.M.S (Branch) Sat Gone Sat Gone
Primary/Pre S¢hools
57. B.E.P.S (Yel Wonn) 4th Ward
58. B.E.P.S (Mayan Gone Ywama) Mayan Gone

Monastic S¢hools

Aung Taw Mu

Thayaw Bhone

Mwe Taw

Mwe Taw

Yadanar Theingi

Gang Gaw Myaing

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

4.7.8.

Public Health

Table 4-18 shows mortality of diseases and accidents in Myaung Mya township in 2019.
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Table 4-18 Mortality of Diseases and Accidents (2019)
Disease/Accident Myaung Mya Township
Incidences Mortality
B 728 26
HIV/AIDS 281 26

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

Health impactindicators of both townships show that mortality rate in 2015 declines from
2013, except Under 5 mortality rates (U5 MR) in Kyauktan Township and maternal mortality rate
(MMR) in both townships. On the other hand, population growth rate also decreases in both
townships as shown in Table 4-19.

Table 4-19 Health impact indicators in Myaung Mya Township
Health impact indicators Percentage
Population Growth Rate (%) 14.7
Maternal Mortality Rate (MMR)/1,000 Live Birth 6.8
Infant Mortality Rate (IMR)/1,000 Live Birth 5.5
Abortion Mortality Rate (AMR)/1,000 Live Birth 1.6

Source: General Administrative Department, Myaung Mya Township, Ayeyarwady Region, 2019.

4.7.9. Medical Facilities/Services

Location of major medical facilities and service in Myaung Mya townships and village
tract/ ward of hospitals are described in Table 4-20.

Table 4-20 Hospital lists in Myaung Mya Township
No Name of Hospital Location
1 Two hundred bedded Hospital 4t Ward
2 Aung Hospital 5% Ward
3 Htoo Hospital 5% Ward

Source: Department of Administrative Myaung Mya Township, Ayeyarwady Region (2019)

4.8. CULTURAL COMPONENT

There are famous religious buildings such as pagoda, temple, monestry and others. The
list of historical monuments in Myaung Mya township is as shown in Table 4-21.

Table 4-21 List of historical monuments in Myaung Mya Township
Historical Monuments Address
B.E.M.S 3™ Ward
Mahasey Religious Sanctuary 3t Ward

Wailu Waddy Kamahtan School

Mya Kan Thar Ward

Bawdi Myaing S¢hool

Mya Kan Thar Ward

Pyint Zaw Tar Yone Parli University

Mote Soe Kwin Village

Wailu Won School

3thWard
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Zayya Maydani S¢hool 8™ Ward

Mogok Wepathanar 4t Ward

Religious Temple 4t Ward

4.9. NATURAL HAZARDS

The “Hazard Profile of Myanmar” prepared by the five government ministries and
departments of Myanmar and four non-governmental agencies in July 2009 describes the nine
types of disasters in Myanmar, as follows: (1) Cyclone, (2) Drought/Dry Zone, (3) Earthquake, (4)
Flood, (5) Forest Fire, (6) Landslide, (7) Storm, and (8) Tsunami. Among these, some notable natural
hazards that has happened in Myaung Mya Township of Ayeyarwady Division are described below.

4.9.1. Cyclone

The Ayeyarwady Division was affected by the cyclone of May 1975 when 304 people died
and Mala Cyclone of April 2006 claimed 37 lives.

49.2. Flood

Riverine floods usually occur in the region and they happen when the monsoon troughs
or low-pressure waves superimpose on the general monsoon pattern resulting in intense rainfall
over strategic areas of the river cat¢hments. In Ayeyarwady and Chindwin rivers, the flooding
occurs when intense rain persists for at least 3 days over northern Myanmar, the headwaters of
the rivers. Most of the flooding in the lower Ayeyarwaddy and the delta is by Chindwin, when its
flood coincides with upper Ayeyarwady floods.

4.9.3. Storm Surge

Myaung Mya Township is located in the area of the Ayeyarwady Delta. The Ayeyarwady
Delta is a large delta with wetlands and mangrove forests, which provides partial protection from
storm waves. Ayeyarwady delta has the highest vulnerability to the storm surge as it occupies
lowest altitude, and high-water volume because of numerous tributaries: several open or bell
shaped river mouths, and very shallow slope. Distribution of storm surge hazard potential of
Myaung Mya township in Ayeyarwady Division, the low zone is 95% and the moderate zone is 5%.

49.4. Tsunami

Myaung Mya Township is located in the area of the Ayeyarwady Delta. The Ayeyawady
Delta is a large delta with wetlands and mangrove forests, thus providing partial protection from
tsunami waves. The delta front is wide with shoals in some places, thus slowing down the tsunami
speed. Immediately to the east lies the mouth of Sittaung River, which is a wide estuary that widens
southwards to form the Gulf of Mottama, in Figure 4-14.
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Figure 4-14 Record of damage and casualties in 2004 Tsunami at the Ayeyarwady Delta Region®

6 Hazard Profile of Myanmar, July 2009.
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CHAPTER 5
IMPACT ASSESSMENT AND MITIGATION MEASURES

5.1. OBIJECTIVE OF INITIAL ENVIRONMENTAL EXAMINATION (IEE)

An Initial Environmental Examination (IEE) is a form of EIA. In general, the IEE is carried
out in the early stage of projects. On the other hand, the Myanmar Government established in 29
December, 2015, with Notification No. 616/ 2015. Environmental Impact Assessment Procedure in
whic¢h IEE is a part of it. This report is prepared by under the guidance of Enviornmental
Conservation Department, Ayeyarwaddy Region provided with No. EIA/ARIC (biomass)/
(1121/2020), 9 July 2020.

This ¢hapter provides an assessment of potential impact arising from the construction
stage, operation stage and closing stage of the project.

5.2. APPROACH AND METHODOLOGY OF IEE

The primary purpose of the IEE is to investigate and describe impacts of the proposed
project to the existing environmental elements. Specifically, the study aims to predict the potential
impacts of the project activities and recommend mitigation and abatement measures for impacts
(in the construction/closing and operational stages of development) that are considered potentially
adverse to the surrounding environment.

In general, this IEE intends to:

e Deskstop study the project information such as maps, reports, etc. for the biomass pellet.

e Preparation of ¢hedklist for collecting project related information.

e Review of national and local laws/regulations and procedures relating to environment,
health and safety, resettlement and rehabilitation, etc.

e Examine and describe the existing status of the various ecological, physical and human
related components surrounding the project area;

e Predict the potential significant impacts of the project on the surrounding environment
during the construction, operations and closing stages and recommend appropriate
mitigation and abatement measures; and

o |dentify residual impacts of the project and recommend appropriate short-term and
long-term management plans.

Figure 5-1 s¢hematically present the basic process leading to evaluate the significant of the

potential impact.
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Impact Evaluation

Environmental Changes
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Duration of Impact

Impact Level Receptor Sensitivity
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Specific Mitigation
Measure

A

Residual Impact

Figure 5-1 Impac evaluation methodology

5.2.1. Environmental Value

The value directly involves the features of the natural environment: trees, views, animal
habitats, or plant species. Other values involve related economic concerns (e.g., resource-sector
jobs), social concerns (e.g., the stability of rural com-munities), or health and safety concerns (e.g.,
air pollution from emissions) that are influenced by aspects of the natural and built environment.
The environmental value consists of ecosystem based and social- economic value.

i Ecosystem based value
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Ecosystem services refer to the range of conditions and processes through which natural
ecosystems, and the species that they contain, help sustain and fulfil human life (Daily, 1997)’.
These services regulate the production of ecosystem goods, the natural products harvested or used
by humans such as wild fruit and nuts, forage, timber, game, natural fibres, medicines and so on.
More importantly, particularly for those in less developed economies, ecosystem services support
life by regulating essential processes, such as purification of air and water, pollination of crops,
nutrient cycling, decomposition of wastes, and generation and renewal of soils, as well as by
moderating environmental conditions by stabilising climate, reducing the risk of extreme weather
events, mitigating droughts and floods, and protecting soils from erosion. It can be evaluated as
follows in Table 5-1.

Table 5-1 Ecosystem Based Value

Level Definition

The component is of major interest in terms of its ecosystem-based function, biodiversity or
exceptional qualities and there is a consensus in the scientific community that it should be
conserved or protected.

The component is of strong interest and recognized qualities and there is concern, although
Medium not consensus, for its conservation or protection.

The component holds little interest, has few notable qualities and there is little concern for

Low . . .
its conservation or protection.

ii. Social- Economic value

The Principles of social value provide the basic building blocks for anyone who wants to
make decisions that take a wider definition of value into account, in order to increase equality,
improve wellbeing and increase environmental sustainability. They are generally accepted social
accounting principles and are important for accountability and maximising social value. In
additional, it also indicates the relative importance attributed to the component by the public, the
various level of government or any other legislative or regulatory authority as well as demonstrates
the popular or political desire or will to conserve the integrity or the original ¢haracter of a
component. This practice is expressed through the legal protection that the component is accorded
or by the concern of the local or regional public for the component. The social value evaluation is
based on information gathered during various public consultations in the study zone. It can be
considered as in Table 5-2.

Table 5-2 Social- Economic Value

Level Definition

The component is the object of legislative or regulatory measures (conservation parks,
etc.) or is essential to human activities (e.g., potable water).

7 Daily, G.C. (1997) Introduction: What Are Ecosystem Services? In: Daily, G.C., Ed., Nature’s Services: Societal Dependence on Natural
Ecosystemes, Island Press, Washington DC, 1-10.
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The component is valued or used by a significant portion of the concerned population but
Medium is not legally protected.
Low The component is of little concern or is not used by the population.

The environmental value integrates the ecosystem-based value and the social value as

shown in Table 5-3.

Table 5-3 Grid for determining of environmental value
Ecosystem-Based Value
Social Value
Medium
High
Medium Medium Medium
Low Medium Low (Negligible)

5.2.2. Degree of Disturbance

A disturbance is a temporary ¢hange in environmental conditions that occurs over a long
period of time and can impact the biodiversity within an ecosystem. Degree of disturbance for a
component defines the scope of the ¢hanges that affect the component given its sensitivity to the
proposed project. The ¢hanges for a given component may be negative or positive and the effect
on the environmental component may be direct or indirect. The cumulative, synergetic or delayed
impacts, beyond the simple relation of cause and effect, could amplify the degree of disturbance
of an environmental component when the environment is especially fragile. The four levels of
degree of disturbances are shown in Table 5-4.

Table 5-4 Degree of Disturbance

Level Definition

The impact affects the continued viability of the environmental component, strongly and
irreversible impairs the component or restricts its use in a significant way.

The impact ¢hanges, either by reducing or increasing, the quality or use of the
Medium environmental component affected, without, however compromising its integrity.

The impact affects the quality use or integrity of the environmental component in a way

Low that is barely perceptible.

5.2.3. Probability of the Impact

The probability of the impact expresses the relative importance of consequences
attributable to a ¢hange in an environmental component. The intensity of the impact is an
integration of the component’s environmental value can be either positive or negative. The
probability of the impact results from the interaction of the degrees of disturbance with the
environmental value as shown in Table 5-5.
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Table 5-5 Grid for determining intensity of an impact

Environmental Value

Degree of Disturbance

Medium

High
Medium Very Improbable
Low Very Improbable Very Improbable

5.2.4. Extent of the Impa&

The extent of the impact expresses the spatial influence of the effects produced by an
intervention on the environment. This refers to either a distance or an area over whi¢h a
component will undergo ¢hanges. It could also refer to the portion of the population that will be
affected by the ¢hanges. The three levels of extent of the impact on the geographical scope of the
project as the outline are shown in Table 5-6.

Table 5-6 Extent of the Impa&t

Level Definition

The impact is beyond 5 km and impact extends to regional and national level.

Medium | The impact is beyond the project area but is in a limited area of 1-5 km.

Low The impact is in the project area within a radius of 1 km.

5.2.5. Duration of the Impact

The duration of the impact describes the period of time during whi¢ch a component
undergoes ¢hanges due to the impact, is not necessarily equivalent to the period of time during
which the direct source of impact is active. It must also take into consideration the frequency when
the impact is intermittent. It is ¢haracterized as shown in Table 5-7.

Table 5-7 Duration of the Impa&

Term Definition

Permanent impact whi¢h remains after well abandonment. Impact occurs in long-term
duration (>5yr).

Medium Impact can be reversible overtime (1-5yr), period of impact occurrence is within the
project period. Impact occurs over mid-term duration (1-5yr).
Short Impact can be quickly reversible (<1yr). Period of impact occurrence is less than the
project period. Impact occurs in short-term duration (<1yr).

5.2.6. Magnitude

The magnitude of impacts might be assessed as widespread (large geographical extent)
but readily reversible (short-term duration and low severity). In these instances, technical
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specialists used their professional judgement to determine the overall sensitivity of the
environmental value or magnitude of impact as shown in Table 5-8.

Table 5-8 Magnitude of the Impa&

Term Definition

Exceed regulatory standards, ¢hanges the original structure of the environmental or social
system or ecosystem.

Within regulatory standards, but ¢hanges some factors in the environmental or social

Medi
el system or ecosystem but does not ¢hange the structure.

Within regulatory standards, small ¢hanges in some factors for the environmental or
social system or ecosystem but does not ¢hange the structure.

Low
- Not detectable impact on the environment or socio-economic conditions.

Positive Impact has a positive effect on the environment or socio-economic conditions.

5.2.7. Receptor Sensitivity

The sensitivity of a receptor is the degree to whic¢h it may be affected by project-related
impacts or effects which can be regarded as scores related with intensity, in Table 5-10. Sensitive
receptors include, but are not limited to, hospitals, s¢hools, daycare facilities, elderly housing and
convalescent facilities. These are areas where the occupants are more susceptible to the adverse
effects of exposure to toxic ¢hemicals, pesticides, and other pollutants. Extra care must be taken
when dealing with contaminants and pollutants in close proximity to areas recognized as sensitive
receptors. It can be described as follows in Table 5-9 and the grid for determining of receptor
sensitivity shown in Table 5-10.

Table 5-9 Receptor Sensitivity

Term Definition

High value/ sensitivity receptor or resource, rare or endanger species or habitat impacted
on a national or international level, exceeding standards, large permanent ¢hange in
human use and quality of life values as a regional level, long-term or reversible.

Medium value/ sensitivity receptor or resource. Impact disturbs an area that has a value
for conservation or causes ¢hange in species diversity. Impact important on a local or
regional level within standards, moderate ¢hange in human use and quality of life values
at moderate level over a long-term duration, reversible over medium-term.

Medium

Low value/ sensitivity receptor or resource. Impact disturbs degraded area or slightly
disturbs area with value for conservation, causes small ¢changes in species and diversity,
within standards, reversible over short-term.

Low
- No detectable sensitivity.

Table 5-10 Grid for determining of receptor sensitivity

Impact Level Score
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Medium 2

Low 1

Adapted from Nigel Rossouw (2003); Sippe (1999); and United Nations University (2007)

5.2.8. Significance of the Impact

The relative importance of each impact is assessed based on the understanding that
general mitigation measures will be integrated into the baseline project. For example, if the project
states as a general mitigation measure those forests will be protected near water courses, the
impact analysis assumes that all forests will be untouched wherever there will be activities near
water courses. Therefore, when the general mitigation measures reduce impacts to the point of
rendering them negligible, they are excluded from further analysis, shown in Table 5-11.

Once the significance of the impact is established as more than negligible, it is described
and additional, specific mitigation measures may be proposed to allow optimal integration of the
project into the environment. The final assessment stage consists of determining the residual
significance of the impact after all mitigation measures are taken in consideration.

In order to assess the likely significant environmental and social impacts, potential
environmental and social impacts of the Project were preliminary identified based on the project
description and overall environmental and social conditions. The impacts of pollution, natural
environment and social environment, health and safety, emergency risk, and others were classified
as A to D in accordance with the following criteria, assuming no specific measures toward the
impacts are taken:

Significance = Impact level x Receptor sensitivity
Impa& level = Extent + Duration + Magnitude
1. High (7-9): Severe negative impact will be occurred
2. Maedium (4-6): In some cases, negative impact will be occurred

3. Low (1-3): Impacts are not clear, need more investigation

Table 5-11 The estimation of significance level through receptor sensitivity and impa& level
Impa& Level
Significance Level of Environmental Low Medium High
Impa&
1 2 3
2 2
E o 1 1 2 3
wn
c
[}
(%]
2 £
] =
& ° 2 2 4 6
o =
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Impa& Level

Significance Level of Environmental Low Medium High
Impact
1 2
ey
90 3 3 6
I

5.2.9. Evaluation of Impa@& Assessment and Mitigation

The project location and area of the works are very important in assessment the
environmental impacts. This process of impact assessment is the core of the IEE process and the
recommendation and mitigation measures are carried out according to reference with conditions
on the ground in the affected areas. In this section the potential impact assessments are evaluated.
Where impacts are significant enough to exceed accepted environmental standards, mitigation is
proposed in order to reduce residual impact to acceptable levels. The impact assessment and its
scale from the interaction among the extend, duration, magnitude, receptor sensitivity and
significance of the impact and evaluation of impact assessment of the proposed factory are shown
in Table 5-12 and Table 5-13. The evaluation of impact assessments was described as 1 to 3 in
accordance with the following criteria, assuming no specific measure toward the impact are taken:

1. +1: Positive Impact

2. 0: Negligible

3. -1: Negative Low Impact

4. -2: Negative Medium Impact

5. -3: Negative High Impact
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Table 5-12

Evaluation of Impac Assessment

Level and Type of Impact

Impact Criteria

0

1

2

Extend

Negligible

Low

Medium

<1 km

1-5 km

>5 km

Duration

+1

Magnitude

<lyr

1-5yr

>5yr

Receptor
Sensitivity

Negligible

Low

Medium

Significance

Negligible

Low

Medium

Table 5-13

Negligible

Low

Medium

Evaluation of Impa& Assessment of the Proposed Factory

Environmental
Parameter

Proje& Aspects

Description of Impac

Evaluation

Air Quality

Construction/
Closing Stages

The impacts are expected to be limited and
localized. However, transportation activities
may have an impact where the project vehicles
pass through.

Particulate matter and vehicle emissions can
be lasted for a short-term period.

PMoa.s, PM1o, TSP, CO, CO, SO2, NOx, CeHe can be
emitted. Dust dispersion can also lead to a
temporary deterioration in air quality by
increasing TSP and PMuo. Impact magnitude is
considered to be large.

The nearest sensitive receptor is construction
workers only. The residences/communities are
within 1km. The receptor sensitivity is
considered to be low.

The combination of low receptor sensitivity
and medium impact level will result in an
overall not significant impact.

Operation Stage

The impacts due to operation processes are
considered to be localized.

The emissions during operation stage are due
to the production processes such as drying,
pelletizing, and transportation of raw materials
and final products. Hence, the duration of the
impact can be considered as long-term.

PM emission can be considered as a major
concern of production process since these fine
particles will be produced throughout whole
operation process.

Nearest receptors are factory workers and
staffs who will work in the project site. And, it
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Environmental
Parameter

Proje& Aspects

Description of Impac

Evaluation

is not likely to significantly ¢change atmospheric
GHG concentrations.

The combination of medium receptor
sensitivity and medium impact level will result
in an overall not significant impact.

Wastewater

Construction/
Closing Stages

Water can travel many miles but the project
site does not produce surplus to amount of
water. Thus, the extent will be estimated
within 1 km.

Construction process will take a year or more.

Wastewater from the construction site can
have negative impacts on the environment
especially for the aquatic life because the
content of silt.

Both on-site workers and locals cannot be
suffered, however, the negative impact will
have on the dwellers of water.

The Construction area generates wastewater
in each of processing. Although, the
concentration period will be temporary, it
seems not to have major issues the human and
the environment.

Operation Stage

(production
process and
domestic)

Production process produce not much
contaminated water, therefore domestic
wastewater will be in the small range.

The project factory is long-term investment.

Domestic waste water will be dis¢harged.

Workers and locals cannot be suffered;
however, the negative impact will have on the
dwellers in water.

Domestic effluent can cause during the
operation stage whic¢h does not have many
drawbacks, on the other hand the factory
invested in long-term. It can be deduced that
those water will be generated as long as the
factory exist.

Noise Pollution

Construction/
Closing Stages

Sound has the ability to pass through the any

spaces. Surrounding area can be expected to

suffer but there is no residential area except
agricultural land.

As the result of 24hrs noise monitoring, the
values are under the standard especially at the
day-time.

This stage will be last a year or take a little bit
more.

Relay on the activities and use of devices.
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Environmental
Parameter

Proje& Aspects

Description of Impac

Evaluation

For this reason, both workers and neighbors
will not be experienced of that impact.

As the result of 24hrs noise monitoring, the
values are under the standard especially at the
day-time.

Operation Stage

If the production will launc¢h, have a plan to
work with advanced machines. Therefore, the
workers will not be deal with this pollution.

The factory is long-term investment.

Machines with high quality are less likely to
make a noise.

Due to the qualified machines, the worker will
not be suffered.

Despite producing any unfavorable sound, the
manufacturing will be long-lasting. It can be
concluded that some kind of noise can cause

until the factory is existed.

Solid Waste

Construction/
Closing Stages

Most of the construction wastes are massive
thus they cannot move a long distance.

On-site domestic wastes are collected with
separated garbage bins.

The process will be last a year or take a little
bit more.

Various types of wastes such as iron scrape,
rubbles, earth, wood, tree stumps, leaves and
branc¢hes. Some of them can be reuse as the
landfill materials. Rest of them are sold to the
recycling factory.

In the same way, domestic side products are
sold to the locals.

Land clearance by cutting down the trees and

excavate the topsoil drive high concentration

of carbon in the atmosphere and soil erosion
can be encountered.

As the facts mentioned above, it has already
systematic waste reduction plan namely reuse
and recycle thus there is no noticeable impacts

on the worker and environment.

Operation Stage

Only domestic waste can be seen that will be

separated with wet and dry before throwing.

They will be collected with the colour coded
bins.

Although the leftovers and/or other wastes
seem to have a systematic collection, long
period of operating business means
consistency of producing the wastes.
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Environmental
Parameter

Proje& Aspects

Description of Impac

Evaluation

Most of them are recyclable in whi¢h some are
disposed to the Myaung Mya City
Development Committee.

Wastes disposal method of factory has well
ordered already. One possible consequence of
systematic plan will have with or without
experience to the employees and surrounding
environment.

Providing the positive waste disposal system,
rubbish can be seen as long as the factory is
occupied.

Occupational
Health and Safety

Construction/
Closing Stages

Mainly physical hazard can be happened
within the project area.

The process will be last a year or take a little
bit more.

Depends on the task of work. It can be mild to
severe injuries. Sometimes, can cause a mortal
wound.

Entire building procedures bring the tragic
events, this means that on-site workers can be
possibly faced some of them. Otherwise those
conditions can reduce or at least mitigate with

the advantage of PPE.

Even though the stage is short term, the rate
of damages and loses are dramatically high.

Operation Stage

Mainly physical hazards (muscle pain and
ergonomic problems) can be happened within
the project area.

The factory is long-term investment.

Production workers seem to be suffered from
physical injuries along with electric shock but it
can rarely happen.

Perhaps, almost all of the employees can have
ergonomic hazards.

Long working hours and repitative jobs
increase the negative affect on the health.

Community
Health and Safety

Construction/
Operation/Closing
Stages

Community health and safety refers to
protecting local communities from hazards
caused and/or exacerbated by project
activities (including flooding, landslides,
contamination or other natural or man-made
hazards), disease, and the accidental collapse
or failure of project structural elements such
as dams.
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Description of Impac

Evaluation

Project-related activities may directly,
indirectly or cumulatively ¢hange community
exposure to hazards.

Project-related construction activities, ensure
appropriate control of site access (e.g. fencing,
security), use of appropriate personal
protective equipment, safely designed work
platforms, appropriate engineering and
administrative controls (e.g. detours, traffic
calming, signs), and safety barriers.

Environmental .
v Proje& Aspects
Parameter
Construction/
Closing Stages
Transportation

Along the way of carrying the construction
items without having any covered which can
cause air pollution for instance, the ¢hemical
ri¢h substance like cement that spreads dust
and particulate matters, lime, silica, alumina,
as well as iron oxide

Particulate matters can cause the lung related
diseases via respiratory tra@, silica which clots
the respiratory tract and then it also causes
lung carcinogen, high concentrations
aluminium can be found in lung.

The process will be last a year or take a little
bit more.

Temporary emissions of those will be major
issue both for inhabitants and workers.

Operation Stage

The assessment should confirm the numbers

of vehicles involved in the construction and

operation to closing the absence of any
impact.

The project will be long-term.

Along the destination, trucks emit smoke, toxic
gases, dust and particulate matters.

The main negative impact on air will be
emitted by large number of trucks from
transportation of raw materials and final

products distribution.

Emergency Risk
(Fire)

Construction/
Closing Stages

Owing to careless handling and insufficient
maintenance of elecrical devices, fire and
explosion accidents have to occur.

Fire can disperse a great distance within a

short period.

The process will be last a year or take a little
bit more.

Fire can destroy all of the properties.

When accidental fire is growing the tensions

between people and environment.
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Environmental

Evaluation
Parameter

Proje& Aspects Description of Impac

The rate of fire hazard is seldom case,
however, once it occurs hard to control.

Due to careless handling and insufficient
maintenance of electrical devices, fire and
explosion accidents have to occur.

Fire can disperse a great distance within a
short period.

Operation Stage The process will be long term.

Fire can destroy all of the properties.

When accidental fire is growing the tensions
between people and environment.

Fire hazard is seldom case, however, once it
occurs hard to control.

5.3. SUMMARY OF ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

Environmental and social impacts of the Project are predicted and evaluated based on
the project description, results of baseline survey, and set target level. The evaluation of the

environmental and social impacts of the Project show in Table 5-12 Evaluation of Impact
Assessment
Level and Type of Impact
+1 0 1 2 3
Impact Criteria _ Negligible Low Medium -
Extend - - <1 km 1-5 km >5 km
Duration - - <lyr 1-5yr >5yr
Magnitude Negligible Low Medium
SF;CS?E;[/?& Negligible Low Medium
Significance Negligible Low Medium

Table 5-13. These impacts were evaluated in each of the three stages separately, namely:
construction stage (CS), closing stage (CLS) and operation stage (OS). Even though the Project does
not plan to close in the near future, the impact at the closing stage was estimated in case the project
should be closed due to unanticipated cases.

According to the Environmental Impact Assessment (EIA) procedure in 2014, monitoring
items for construction stage already included pollution control, noise and vibration, wastewater,
dust, exhaust gas, solid waste, oil leakage, water use, occupational health and safety, community
health and safety, other social consideration and emergency risks. Monitoring items for operation
stage already included air quality, water quality, solid waste, soil contamination, noise and
vibration, odor, hazardous and ¢hemical substances, greening plan, landscape, local water use,
occupational health and safety, community health and safety, other social consideration,
emergency risks and trans boundary or global issues.
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In this assessment of the Proje, air quality, water quality, noise, natural environment,
society, occupational health and safety, community health and safety, emergency risks and global
warming were identified as the items that should consider the cumulative impacts of other
development projects.

5.4. IMPACTS ON AIR QUALITY

5.4.1. Construction/ Closing Phase

Industrial land clearance, foundation piling work, metal frame building structure and
assembling work, brick laying and wall construction, interior foundation leveling work, road
construction and drainage engineering work will be carried out during the construction phase. For
the transportation, 3 trucks will be used daily for transportation. 5 sets of concrete mixers, cement
conveyor pump, welding equipment, and concrete re-forcing equipment will be used. Most of the
brickwork and steel structure work will be carried out by human activities. For electricity, 300kw
diesel powered generator will be used and diesel storage tank is located in the project area.
Particulate matter (PM.s and PM1o) was elevated, the value is about 37.932ug/m3 and 52.04ug/m3
perhaps it was the effect of the following activities:

(a) Fugitive Dust Emissions

The fugitive dust emissions will be from construction activities such as site preparation,
transportation of construction materials, traffic, and loading/unloading operations on dirt roads.
They are anticipated to have short-term impacts for approximately 12months during this
construction phase.

(b) Vehicular Emissions

During construction, it will involve the movement of equipment in the construction areas
such as dozer and trucks etc., whic¢h will contribute to gas emissions from the combustion of fuel.
The most prevalent gases emitted from vehicle exhaust by fuel combustion are CO, CO,, C¢H¢, and
NOx. Besides, these processes may produce particulate matters (PMip and PM;s) and volatile
organic compound (VOC) emission. Air quality impact due to project induced traffic emissions
would be expected to be minor.

Particulate matters (PM) can have the negative impacts both on the health and on the
environment. Fine particles are also known as to trigger or worsen ¢hronic disease such as asthma,
heart attack, bronchitis and other respiratory problems, lung or heart disease, as well as elderly
people and children, are particularly vulnerable. For example, exposure to PM affects lung
development in c¢hildren, including reversible deficits in lung function as well as ¢hronically reduced
lung growth rate and a deficit in long-term lung function. PM;s is the main cause of reduced
visibility (haze).

Environmental damages can be occurred because of the particles can be carried over long
distances by wind and then settle on ground or water. Depending on their ¢hemical composition,
the effects of this settling may include: making lakes and streams acidic, ¢hanging the nutrient
balance in coastal water and large river basins, depleting the nutrients in soil, damaging sensitive
forests and farm crops, affecting the diversity of ecosystems and contributing to acid rain effects.
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The impact is not significant because these construction activities will be operated for a
short time.
5.4.2. Operation Phase

During the operation phase, dust will be generated mainly from transportation of raw
materials loading/unloading, final produc delivery, pulverizing rice husks, drying, storage bins and
open conveyor belts.

CO,, CO and SO; can be generated from the operation of diesel engine and vehicular
movement. Greenhouse Gases (CFC) can also be emitted from the using of refrigerators and air
conditioning system in the office building.

VOCs are released at several steps along the pellet lifecycle, including:
(i) Any heat treatment (i.e., drying, pelletizing)
(i) Transportation (combustion engine emissions)
(iii) Moreover, they can also emit from building materials, diesel engines, and rice husk burning
from the electricity generating unit which is located nearby project area.
5.4.3. Cumulative Impacts

The impacts of the all surrounded area can be regarded as Table 5-14.

Table 5-14 Cumulative impa& of the Project area

Items Basic concept of cumulative impact assessment Result

Adverse cumulative air quality impacts on the sensitive receptors in the

vicinity of the construction sites is not purposed. It is concluded in the

Project Profile of this project that adverse air quality impacts would not
be expected.

Air quality Low

5.4.4. Mitigation Measures

5.4.4.1. Construction/Closing Phase

The following mitigation measures are recommended for impacts on air quality during
construction phase.

1) Dust will be efficiently countered by sprinkling of water during construction phase. Water
spraying just need outside of the project site, in Figure 5-2 (along the main accessible road
to the project site) after the transportation of heavy construction materials.

2) Tarpaulin covering of all dusty vehicle loads transported to, from and between site
locations.

3) Use of vehicle wheel and body washing facilities at the exit points of the site.

4) Dusty activities should be re-s¢heduled where possible if high-wind conditions are
encountered.
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5) Restore, resurface and rehabilitate the disturbed area as soon as practicable after
completion of construction or renovation.

6) Significant emission reduction will be ac¢hieved through regular equipment maintenance.
7) Cover dump trucks before traveling on public roads.

8) Establish and enforce speed limits to reduce airborne fugitive dust
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Figure 5-2  Water spraying system in the project area

5.4.4.2. Operation Phase

The purpose of pellet manufacturing operations is to produce a renewable source of
energy that can be used to offset fossil fuels thereby reducing the potential impacts of global
climate ¢hange. Although this may be good for the global environment, it is important to achieve
this in a manner that is economically sustainable and yet does not degrade the local environment
suc¢h that human health and enjoyment, or environmental/ecological health is negatively impacted
or compromised. As there are impacts with any operation, the goal is to understand and minimize
these impacts.

SSBE will do the following mitigation measures to reduce impacts on air quality during
operation phase.

1. SSBE will optimize the process design and operational variables to minimize the generation
of any emissions prior to entering control systems. This may include:
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a) Low emission (efficient) dryers that allow dried material to be removed without
overheating.

b) Dryers designed to operate with low inlet temperatures (e.g. less than ~400°C)

Therefore, the temperature of the dryer (both inlet and outlet), the moisture content of
raw material, and the homogeneity of the dryer feed are very important in controlling dryer’s VOC
emissions.

2. Select homogeneous and/or dry raw materials where possible. If low moisture content and
consistent feed stocks are not available, then evaluate:

a) Procedures/processes for pre-blending, or sizing
b) Installing sizing equipment to ensure the dryer feeds are homogeneous
c) Using different dryers for different feed or
d) Batch-feeding the dryers with homogeneous batc¢hes of rice husk.
3. Locate the operation near the raw material supply as this will reduce transport emissions.

4. Air pollution control equipment are designed for the specific operation. There are four
types of air pollution control systems that will be applied to control emissions from pellet
manufacturing of SSBE. These include:

a) Centrifugal Fan which provides power to dust delivery

b) Cyclone dust collector - whic¢h increase total dust collection efficiency when added
before an existing baghouse. Cyclones remove the larger, coarser dust before the
particulate reaches the baghouse

c) Trommel Screen which completely removes the phenomenon of dust flying during the
screening cycle and avoids pollution to the working environment

d) Bag type dust collector (Baghouse)
5.5. IMPACTS ON WATER QUALITY

5.5.1. Construction/Closing Phase
Water samples were taken from -
(1) the pond which located next to the project area,
(2) the second from the river which is about 676m from the construction area and
(3) the last sample is from the site.

According to the water quality results, the first two results were under the guideline,
except domestic water at the construction area. Parameters such as BOD, COD, TSS, Oil and grease
are noticeable higher than the other two areas.

Higher concentration of BOD, COD, TSS, Oil and grease can be produced via muddy water
and other construction related filthy water would be formed especially during the rainy season
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(May to October), those penetrate into the subsurface water bodies via through the soil surface.
Another on-site waste water can trigger from the sources as follows:

a) Concrete batc¢hing and precast concrete casting

Waste water can be produced from the washing of mixer trucks, drum mixers and similar
equipment. Dominant water quality from the concrete process is caustic and high pH
values. It also contains dissolved solids including sulfates and hydroxide from cement, oil
and grease from the equipment and byproducts from the ¢chemical admixtures. Sulfate rich
water contribute to acidification of surface water and soil and lead to acid rain and fog that
damage ecosystems, forests and plants. It also extends the negative impacts on the human
who have ¢hronic heart or lung diseases.

b) Bentonite slurries

The stage is consisted in the diaphragm wall and bore-pile construction. Slurry (clay ri¢h
mixture) may act as the barriers of the water course whi¢h makes the accumulation of water then
leads to the pond or in some area sagging the soil due to the weak of soil strength. As a result,
partial or whole constructing process will be delayed.

Cleaning the vehicles

All vehicles should be washed before they leave from a construction site to ensure no
mud, debris which are likely to deposited on roads. Those water mainly contains mud, sand, silt
and clay, among them silt enters the watercourse, it de-oxygenate the water that will have mainly
impacts on the aquatic life as fish and plants.

c) Wastewater from site facilities

At the construction site, there are 210 workers participate to complement the project.
There are 13 out of 210 workers stay at the exact same place of construction area. Therefore, water
contamination can be from the kit¢hen, canteen, toilets, bathrooms in whic¢h sinks or basins are
also valid. Most of the domestic waste water is rich the pathogens, can harm the health of animals,
plants as well as birds (near the source). After that the water also project the damage the crops
and soil structure.

It may drive to the depletion the oxygen in the water body which is vital for aquatic life.
Consequently, the phase eventually destroys the ecology water species in the short-term, later it
may reduce the life span in the long period.

5.5.2. Operation Phase

Wastewater generated from dining area, kit¢hen, dormitory, wash basin and toilet. Total
volume of wastewater to be generated from 313 workers during operation phase. On the other
hand, wastewater generated from leakage oil, contaminated the surface runoff. The stages of the
manufacturing are less likely to produce pollutant into water.

5.5.3. Cumulative Impacts

Cumulative effects are those caused by the combined effects of past, present or
reasonably activities and the development itself. Assessment of in-combination effects considers
other marine and terrestrial projects and activities generating effects over similar temporal and
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spatial extents. Assessment of cumulative effects considers all potential interacting effects. As with

other project-related effects, cumulative effects are considered with regard to natural variability in
the baseline in Table 5-15.

Table 5-15 Cumulative impa@ of the project area
Iltems Basic concept of cumulative impact assessment Result
In the project site, almost all of the wastewater is flow through the
canal, constructed by the factory. Some of the developing land, a few
Water quality houses and agricultural farms are occupied within 1 km from the Low
factory. It can be concluded that there are no industrial zones and other
commercial areas near the factory.

5.5.4. Mitigation Measures

5.5.4.1. Construction/Closing Phase

The main problem from the construction site generates the soil particles (sand, silt and

debris) into drainage system. The most soil accumulation in water is due to the dispose of soil

which caused by clearance of soil in near working area. Therefore, some mitigation practices

have to be carried out:

1.

Surface run-off from such area should be dis¢harged into storm drains via adequately
designed sand and silt removal facilities su¢h as sand traps, silt traps and
sedimentation basins, mentioned Figure 5-3.

Channels or sand bags barriers, perhaps cat¢h pits can provide on-site silt removal
facilities.

Most of the construction phase produces surface runoff that creates soil erosion,
however, covering those areas with tarpaulin or similar fabric can reduce the
negative impacts of it.

Surplus wastewater from concrete batching plants have to divert the drainage
system then recycling those are another option to control contaminated water from
the concrete processing sector. In the same way, ¢chemical rich wastewater problems
can be relief by the reverse osmosis method.

To mitigate the bentonite slurry encroaches the environment via water, must be
stored in a container that resistant to corrosion, along with the container should be
labelled for storage of bentonite slurry only. The container must be placed on the
impermeable flooring. Additionally, it must be tightly covered to prevent rainfall.

Water from washing the vehicles and plants can be accumulated with earth, mud,
sand and silt which can be controlled by using the same method of trapping silt and
sedimentation basins.
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7. Separate sewage tanks and systematic pipe lines must be installed for effluent and
domestic water from kit¢hen and restroom must be minimize the usage of cleaning
¢hemicals.

8. Use natural cleaning products where possible. Use low or no sodium laundry
detergents, soaps and shampoos. Use low or no sodium laundry detergents, soaps
and shampoos.

5.5.4.2. Operation Phase

Almost all of the waste water is dis¢harged from the handwash basin, lunch area,
kit¢chen, hostel and toilet.

1. Separate sewage tanks and systematic pipe lines must be installed for effluent
and domestic water from kit¢hen and restroom must be minimize the usage of
cleaning ¢hemicals.

2. Use natural cleaning products where possible. Use low or no sodium laundry
detergents, soaps and shampoos.

3. Uselow or no sodium laundry detergents, soaps and shampoos. There are less
likely to produce wastewater from the production area thus the waste does

not have any significant impact on the environment.

Figure 5-3 Catch pit for silt and debris removal
5.6. IMPACTS OF NOISE

5.6.1. Construction/ Closing Phase

During construction phase, noise was generated from vehicles su¢h as backhoes,
generator and concrete mixer. It was considered that the magnitude of potential noise impact was
affected to worker at the site specific and temporary event. According to the result of noise
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monitoring during 24hrs, the values not only day time but also night hours, were under the
standard. Detail measurement result of construction stage are mentioned in Section 4.5.1, Chapter
4,

If the noise level was exceeded to the standard, the negative results can impact on the
employees and workers for occupational health and safety at operation sector such as hearing loss,
psychological disorders, increasing the risk of cardiovascular diseases, interrupted sleep and
interfering the speech etc.

According to the results, noise level is exceeding 70 dBA of NEQG (National
Environmental Quality (Emission) Guidelines) standard at the operational areas were fitted with
the mentioned guideline. Hence, it is judged that the noise generated from construction process in
limited area would not cause any significant environmental impact on the surrounding area, in the
same way this impact will not directly affect on the staffs and workers.

5.6.2. Operation Phase

The major sources of noise impact activities are the operation of machinery included
generator, and necessary equipment of the manufacturing stages. However, all of devices to be
imported to the factory is invented with high te¢hniques. If the operation started, the noise
pollution would not have noticeably impacts on the workers as well as the environment.

5.6.3. Mitigation Measures

5.6.3.1. Construction/ Closing Phase

According to the noise results, noise level of source at the construction area within the
factory is not exceeding the NEQG (emission guideline) of industrial area. But noise pollution
generates from the construction activities. Therefore, construction machine and vehicle must be
¢hecked and repaired regularly. In addition, it needs to use low noise level machine and equipment,
train to driving habit of driver where practicable and reduce vehicle speeds, turn off the machine
that do not need to be used such as generators, concrete mixing at least 500m away from sensitive
areas. Potential sensitive receptors will be exposed to short term impacts. During Construction and
Closing Stages, noise pollution is anticipated to be acceptable but noise monitoring will be
undertaken near sensitive receptors.

5.6.3.2. Operation Phase

During the operation stage, noise level should not be exceeded the NEQG (emission
guideline) of industrial area. Therefore, regular maintain all exhaust system in good working and
machine, use machine and equipment which generate low noise levels, turn off the machine that
do not need to be used such as generators, fan and other, provide adequate ear plugs to workers
working in the excessive noise areas, grow noise- absorbing plants (eg. Areca Palm) and install
sound proof curtain.

5.7. SOLID WASTE

(a) Construction phase
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Construction waste is generated from construction building and demolition activities
consisting of concrete, tiles, bricks, drywall, asphalt, plastics, metals, wood, roc¢ks and more. These
construction waste materials are often inert and non-biodegradable, heavy, bulky and overload
landfills. Those waste are generated during construction activities (su¢h as packaging, or the
products of demolition) and materials that are surplus to requirements (as a result of over-ordering
or inaccurate estimating). These include:

1) Insulation and asbestos materials
2) Concrete, bricks, tiles and ceramics
3) Wood, glass and plastic.

4) Bituminous mixtures, coal tar and tar

5) Metallic waste (including cables and pipes)

6) Soil, contaminated soil, stones and dredging spoil
7) Gypsum

8) Cement

9) Paints and varnishes.
10) Adhesives and sealants
(b) Operation phase

Sand, mud, earth, dry leaves and branches can be generated from raw material
preparation stage. Domestic wastes will be produced from the workers’ hostel, production rooms
and dining area. 122.07 kg of solid waste will be produced from 313 employees during working
hours of the operation process. The wastes may be food scraps, tissues, plastic bags, glass and
sanitary pads.

5.7.1. Impacs of Solid Waste on the Environment

5.7.1.1. Construction/ Closing Phase

The initial step of the construction, land clearance process creates reduction the
population of trees that approach carbon dioxide accumulation in the atmosphere. That leads to
climate c¢hange via global warming. In the rainy season, processing material waste as plastics,
rubber, gypsum, wire, aluminum products, and light bulbs, etc. as well as some ¢hemical substances
can be a barrier of the open c¢hannels, as a result, water-borne diseases will be dispersed.
Moreover, the ¢chemicals are able to pass through ground into the groundwater whic¢h will lead to
the water body pollution.

Domestic solid waste from employees such as food waste, plastic, paper, glass, metal can,
sanitary napkins, tissue paper, garden waste, etc. Waste poses a serious threat, since they ferment,
creating conditions favorable to the survival and growth of microbial pathogens. Direct handling of
solid waste can result in various types of infectious and ¢hronic diseases with workers and the rag
pickers being the most vulnerable.
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However, all of the wastes are generated in the construction phase is recycled especially
in the landfill area and steel scrapes are sold to the foundry. Furthermore, food scrapes are sold
to the local farmers to make an organic fertilizer.

5.7.1.2. Operation Phase

The production process will be started in April, 2021 thus the types of solid waste will be
straw, earth, soil and mud. The earth materials can be recycled as landfill then straw can be crush
together with the raw materials.

5.7.2. Cumulative Impacts

Cumulative impacts are those caused by the combined effects of past, present or
reasonably activities and the development itself. Assessment of in-combination effects considers
other projects and activities generating effects over similar temporal and spatial extents.
Assessment of cumulative effects considers all potential interacting effects. As with other project-
related effects, cumulative effects are considered with regard to natural variability in the baseline,
in Table 5-16.

Table 5-16 Cumulative impa@s of the solid waste

Items Basic concept of cumulative impact assessment Result

The project area is surrounded by the residential area, undeveloped
and agricultural lands. Therefore, there is no industrial wastes except
from the project area.

Solid waste Although the construction phase produces various types of wastes, it Low
has a well-planed as recycling, to control the waste.

It is concluded that adverse production of negative impacts would not
be expected.

5.7.3. Mitigation Measures

5.7.3.1. Construction Phase

Separation is one of the methods to avoid and reduce construction waste. Separation is
a process for separating solid waste which can be recycled by types and components of waste from
solid waste to be disposed, as in Figure 5-4. After the separation, material wastage should be placed
at a construction site at a specific period up to the quantity enough to send to processing. For
certain materials su¢h as wood and compound, large space should be provided because usually
these substances transported in large pieces.

In addition, a space for site ' drop box ' recycling and routes for the carrier must also be
taken into account that the process of recycling operations can be carried out properly. Recycling
and waste bin areas are to be kept neat, clean, and clearly marked in order to avoid contamination
of materials. Designate and label specific areas on project site necessary for separating materials
that are to be salvaged, recycled, reused, donated, and sold. For the hazardous wastes shall be
separated, stored, and disposed of according to local regulations.
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In spite of being absence of waste separation system in the on-site, within the
construction phase has a well-planned to mitigate the solid wastes. Recycling and reusing of broken
concrete have a great value. The processed waste concrete could be used for producing reclaimed
concrete and cement, and for roadbed and ram pile after mixed with rubble and lime. Mainly, waste
mitigation system of this construction phase is landfill system (Figure 5-5) and the steel scrape are
sold to the other related industries.

LANDFILL MATERIAL DESTINED MATERIAL DESTINED
FOR EMVIROMNMEMNTALLY FOR RECYCLING CENTRES
FRIENDLY DISPOSAL
General

Cleanfill

Hardfill

Figure 5-4  Example of Construction solid wastes separated at the construction site

Figure 5-5 Landfill activities near the project site

5.7.3.2. Operation Phase

If the production process is launched, the solid wastes will be from the sand, mud, earth,
dry leaves and branches which are a part from the raw material. Among them, leaves and branches
will be recyclable, they are grinding together with the raw materials. Sand related materials will be
used as the landfill materials.

Before disposing domestic waste, it will be separated the types of waste by color coded
bins mentioned in Figure 5-6. Moreover, some of them will be recycled and then the rest will have
to dispose to Myaung Mya City Development Committee once every two days.
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Figure 5-6 Domestic waste collected by color coded garbage bins

5.8. HAZARDOUS WASTE

5.8.1. Construction/ Closing Phase

In construction and closing phases, hazardous wastes like various kinds of paints, lacquer,
thinner, varnish, adhesives, engine oils, lubricant oils, are used during the finishing period of the
factory. From these materials, some hazardous wastes can also be generated. The soil can be
degraded by the used diesel containers and filters because of the remnant spills onto the
groundwater. Consequently, subsurface water contaminates through the surface water bodies
(rivers & ¢hannels, etc.).

5.8.2. Operation Phase

The production process will be started in April, 2021 thus the types of solid waste will be
straw, earth, soil and mud. The earth materials can be recycled as landfill then straw can be crush
together with the raw materials. Therefore, hazardous waste will not be produced under the
manufacturing process.

5.8.3. Mitigation Measures

5.8.3.1. Construction/ Closing Phase

This can be addressed by systematic storage of chemical rich items then careful
handling as well as disposal of used woven bag from cement, empty paint bucket, thinner bottle
and so on. Storing the risky items where must be put on the labels along with its safety data sheets.
After using completely, those must be collected with fully awareness. For the fast-drying chemical,
thinner must be cautious to save the leakage and spill onto the ground or another substance.

5.8.3.2. Operation Phase

All the raw use in manufacturing process are agricultural products with chemical
component free materials. There are no artificial additives need throughout the manufacturing
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process. Thus, it is expected that operation stage will not require to mitigate the threaten of
hazardous waste.

5.9. ODOR

The main two causes of odor in rice husk pellet manufacturing can be categorized as
construction phase and operation phase. The impacts of odor released in each stage can cause
different types of impacts on the environment.

5.9.1. Impa@s of Odor on the Environment

5.9.1.1. Construction / Closing Phase

There is no factor to cause offensive odor during construction except the interior
decoration. When conventional paint is applied to a wall, volatile organic compounds (VOCs) are
released into the air, resulting in that familiar strong, bad smell. The U.S. Environmental Protection
Agency (EPA) has reported that when paint is applied in an indoor area, the VOC levels can be up
to 1,000 times higher than the air outdoors. Paint is not the only substance to release VOCs; they
can also be found in a variety of other things including glue, lacquer, and cleaning supplies.
Breathing in these VOC compounds can cause short-term side effects such as watery eyes, irritation
in nose and throat, headaches, dizziness and lightheadedness, etc.

5.9.1.2. Operation Phase

MONREC has provided National Environmental Quality (Emission) Guidelines for the rules
and control of odors in industrial sectors. Biomass pellet manufacturing process can be defined in
the way that all of the raw materials are agricultural products whic¢h do not generate the scents.
Besides, the odor in this project factory is not an issue because there is no guideline for biomass
pellet production.

5.9.2. Mitigation of Odor

5.9.2.1. Construction / Closing Phase

A special practice like wearing both protective equipment and clothing mentioned in
occupational section. The room must have a good ventilation, if can be place the air purifying plants
such as aloe vera, fern and etc., throughout smell works. Provide sufficient ventilation system for
working area, toilets, canteen, office room, and ¢hemical storage system.

5.10. HEALTH AND SAFETY
5.10.1. Occupational Hazard

a) Construction/ Closing Phase

Drawback of construction work can be directly and or indirectly effect on the workers.
Most of the directly affected impacts are found to be fatal injuries to workers. Lack of fitness, heavy
work load can lead to heart attack. Insufficient protective equipment can bring the constructional
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accidents. For example, working on scaffolding presents entirely different hazards to working with

asbestos.

The common risks and hazards from working
on construction sites are: THE TOP FOUR CAUSES

=  Work at height OF CO Fglr'lALI'I'ES.K

= Slips, trips, and falls 1.Falls

= Struck by an object 39.2% 2 Sk by e

= Falling the objects 8.2%

" Eleﬁrocuﬁon v 5 :

* Noise 7.3%

= Hand arm vibration syndrome
= Material and manual handling
= Collapsing trenches

=  Asbestos

= Airborne fibres and materials

Construction industry is a very unique industry and more dangerous than other industries.
The construction sites are constantly ¢hanging and temporary. The indirectly impact on the
workplace will have the negative impacts on the state of physical, social, spiritual, financial,
political, emotional, occupational, psyc¢hological, educational or consequences of failure, damage,
error, accidents, harm or any other event whic¢h could be considered non-desirable.

b) Operation Stage

During the operation phase, the negative impacts identification is the process of
identifying hazards in the workplace or for a procedure. In order to understand what hazard is
involved, it is first necessary to understand the nature of hazards. Hazards in a workplace can arise
from people being exposed to hazardous substances, processes or environment. Workplace
hazards can be divided as follows:

=  Physical hazards such as noise, electricity, heat and cold;
= Chemical hazards such as toxic gases, noxious fumes and corrosive liquids;

=  Ergonomic hazards such as the height of a workbench, the shape of a vehicle seat and
the length of a control lever;

= Radiation hazards, for example, from x-ray radiation machines, high powered lasers,
radioactive materials;

= Psychological hazards such as stress from using equipment without proper training or
instructions, overwork, or being coerced into using faulty equipment whic¢h carries a
risk of injury.

When the operation process will be started, the factory authorities already have a
planned to install security and maintain safety prevention measures such as PPE and devices
suitable for use in working condition. The mitigation measure should be prepared for the respective
occupational risk based on the operation plan and working condition under the heavy duty.
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5.10.2. Risks of Infectious Diseases

Many infections like the common cold can be caught at work or socially. However, many
workers are at risk of infectious diseases either because it is an innate part of job exposure (suc¢h
as health care and community workers) or due to incidental exposure (suc¢h as workers in sewerage,
agriculture or cleaning). Infectious diseases in the context of occupational health and safety can
include: The liver (eg hepatitis, Q fever), AIDS/HIV, Hepatitis B/C, Tuberculosis, Dengue and Malaria
might be occurred during the construction/operation/closing phases of the project. Rate of
transmission of the pathogen. Probability that the pathogen will actually cause disease in the
individual. Probability that the disease will lead to death. From a purely epidemiological
perspective, providing sufficient residential space and avoiding very large camps are high-impact
public health interventions.

5.10.3. Community Health and Safety

lliness and harm of employees/community members exposed to hazardous wastes
through the incorrect disposal of hazardous wastes, badly controlled transportation of wastes to
disposal sites and mismanaged waste disposal sites. Community health and safety refers to
protecting local communities from hazards caused and/or exacerbated by project activities
(including flooding, landslides, contamination or other natural or man-made hazards), disease, and
the accidental collapse or failure of project structural elements such as dams. Project-related
activities may directly, indirectly or cumulatively change community exposure to hazards. A
significant concern with major development projects is the spread of communicable diseases from
the workforce to the surrounding communities.

Project-related construction activities, ensure appropriate control of site access (e.g.
fencing, security), use of appropriate personal protective equipment, safely designed work
platforms, appropriate engineering and administrative controls (e.g. detours, traffic calming, signs),
and safety barriers. Construction personnel will have appropriate qualifications and training.
Where public access is intended, incremental risks of public's potential exposure to operational
accidents or natural hazards are considered. Where relevant, potential traffic and road safety risks
associated with project activities will be identified, evaluated and monitored.

5.10.4. Mitigation measures of Occupational Hazard

a) Construction/ Closing Phase

e Wearing both protective equipment and clothing as in Figure 5-7 and to protect falls is
shown in Figure 5-8.

e Place the warning boards every area of the on/off sites where the accidents can occur
easily, in Figure 5-9.

e The aim of physical exercise sessions is to stret¢h and warm up. They do not require
any equipment and can be done standing in just ten minutes, shown in Figure 5-10.

e Consider the overall weight and configuration of lifted items;

e Stop to get additional assistance and use lift devices wherever possible;
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o Keep tools in top shape to avoid additional exertion when using them e.g. sharpened
knives and drill bits that are in good condition;

e Use the right tools e.g. using a screw driver rather than a knife because the tool was
not easily accessible;

Figure 5-7 Protective equipment and clothing

Figure 5-8  Aerial scaffolding to prevent falls from heights
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To prevent the electric shock Eliminate the objects falling from heights

Figure 5-9 Warning sings for protection on-site accidents

Figure 5-10 Stretc¢h exercise put an effort to prevent physical injuries

b) Operation Phase

Almost all of the manufacturing processes will be done by machines, therefore workforce
will be required the lifting the stuff. Have a correct posture that uses the legs with a straight back,
no twisting and no bending over, mentioned in Figure 5-11. Effective fire prevention and control
systems should be adopted, including for example, smoke detectors, hot spot detectors,
extinguishers and distributed water sprinklers.

Warning sign must be attached near hand belt in (Figure 5-12) and others can be sparked
off the occupational hazard. Need to supervised the situation of devices and instruction can be
considered as mentioned above. “First in First out” (FIFO) management procedure for the products
together with frequent inspections and good housekeeping.
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Figure 5-11 Correct posture for carrying the stuffs
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Figure 5-12  Stick the warning sign near the hand abreaction belt drive

5.10.5. Mitigation measures for Infectious Diseases and Community Health and Safety
a) Construction/ Closing/ Operation Phase

The precautions involve hand washing immediately there is contact, the routine wearing
of protective clothing and gloves, following suc¢h infection control measures that are designed to
place a barrier between potentially infectious blood or body fluids and employees, adherence to
work practices, and procedures for the transport and handling of infectious materials.

Whether or not a patient/worker is known to be infectious, anyone coming into contact
with blood and bodily fluids should cover exposed cuts and abrasions, particularly on the hands
and fingers, with waterproof dressings, and take care to prevent puncture wounds, cuts and
abrasions from 'sharps'. Such accidents should be treated immediately by encouraging bleeding
and liberally washing with soap and water.

Uniforms, overalls, gowns and aprons, gloves, masks, protective eyewear, face shields,
and overshoes are forms of protective clothing and offer a degree of protection against
contamination from blood, body fluids or contaminated articles. Spillages contaminated by
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blood and body fluids should not be tackled without suitable protective gear and the work should
be done strictly in accordance with health and safety procedures.

A training strategy for all workers at risk of exposure to infectious disease hazards.
Training should include the types of diseases they may be exposed to, the symptoms, instruction
in control methods, safe work procedures, how to use protective equipment and clothing, details
of immunization and procedures in case of an accident.

5.11. TRANSPORTATION

5.11.1. Construction / Closing Phase

The transportation system of the construction work can be divided into on-site and
throughout the destination. During the on-site construction phase, the lane or road will have to
implement at the main entrance with the aim of conveying building materials, perform to achieve
the construction work as well. While transporting those, site traffic accidents can be faced without
a safe systematic plan of work and training of workers how to manage it. Moreover, the common
on-site accidents can be occurred one or a combination of the following factors:

Bad driving tec¢hniques which include reversing blind

Carelessness or ignorance of special hazards, e.g. work near overhead power
lines or excavations

Poor maintenance of vehicles such as cranes, trucks, and excavators, etc.,
Site congestion
Poor traffic layout

In the same way, transportation of construction materials along the routes requires
comfort and safety, has been an index of civilization. Along the way of carrying the construction
items without having any covered whic¢h can cause air pollution for instance, the ¢hemical ri¢h
substance like cement that spreads dust and particulate matters, lime, silica, alumina, as well as
iron oxide. Among them, particulate matters can cause the lung related diseases via respiratory
tract, silica which clots the respiratory tract and then it also causes lung carcinogen, high
concentrations aluminum can be found in lung (due to entrapment of particles from the
environment) than bone soft tissues. Aluminum can accumulate in the bone, lung, muscle, liver and
brain, respectively.

Handling the products like roofing materials, bulk construction materials, concrete
mixtures. Temporary increases in the use of local roadways would occur during the construction
period. Uneven loading can cause a loss of control when cornering or braking, and insecure loads
may swerve or fall off the vehicle during travel. However, the contractors/the project proponent
should control the construction vehicles to avoid the traffic congestion as much as possible.

However, the duration of the construction period is temporary comparison with the long-
term investment of the production processes.
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5.11.2. Operation Phase

When the operation stage will start, the raw material, rice husks will be collected from
rice mills around Ayeyarwaddy Region by truck and then store them at the warehouse of the
factory. Along the destination from the mills to the factory, without overlay the material will have
the negative impacts to the environment such as it emits dust and particulate matter to the air. By
the time conveying by trudk, it also produces carbon dioxide, nitrogen dioxide, sulfur dioxide gases
and so on. The main negative impact on air will be emitted by large number of trucks from
transportation of raw materials and final products distribution. Therefore, Project Proponent will
be arranged safety plan for raw material transportation. The manufacturing process is the long-
term investment, unsuitable transportation management may increase accident of local people
who live nearby transportation route and drivers.

5.11.3. Cumulative Impacts
It can be seen detail description in Table 5-17.

Table 5-17 Cumulative impacts of transportation

Items Basic concept of cumulative impact assessment Result

Not only vehicles in the project site but also surrounding vehicles emit
Transportation toxic gases and particulate matters. It can sum up that moderate Medium
production of negative impacts would be expected.

5.11.4. Mitigation Measures

5.11.4.1. Construction/Operation Phase

To minimize accidents on the road and on-site, the authorities need to educate the
drivers through knowledge sharing sections. The health situation of drivers plays a key
consideration thereby the supervisors always require to make a record of their fitness. Another
factor can be the strength of vehicles, the crane or truck must be checked by drivers before driving
them. Traffic jams can be solved by systematic traffic layout planning. While carrying raw materials,
those must be cover with tarpaulin to control the air pollution.

5.12. EMERGENCY RISK

5.12.1. Flood risk
1) Surface water floods

It occurs when an urban drainage system is overwhelmed and water flows out into streets
and nearby structures. The immediate impacts of flooding include loss of human life, damage to
property, destruction of crops, loss of livestock, and deterioration of health conditions owing to
waterborne diseases. As communication links and infrastructure such as power plants, roads and
bridges are damaged and disrupted, some economic activities may come to a standstill, people are
forced to leave their homes and normal life is disrupted.

2) Flash floods
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The flood is characterized by an intense, high velocity torrent of water triggered by
torrential rain falling within a short amount of time within the vicinity or on nearby elevated terrain.
Flash floods are very dangerous and destructive not only because of the force of the water but also
the hurtling debris that is often swept up in the flow. Displacement from one's home, loss of
property and disruption to business and social affairs can cause continuing stress. For some people
the psychological impacts can be long lasting.

5.12.2. Fire risk
(a) Construction/ Closing Phase

Every electrical accident is fatal. The great majority of electrical accidents result in electric
shock and burns. Potential fire hazard can be from bad electrical connections, boiler explosion,
chemical spills, oil leakage and smoking cigarettes. The common fire risk sparks off from the
electrical devices are different from of other types of hazard found in construction work. The great
majority of electrical accidents result in electric shock and burns. The danger from electric shock is
directly related to the amount of current that passes through the body and to the time that it takes
to pass.

At lower levels, the effect may be no more than an unpleasant tingle, though perhaps
sufficient to throw a worker off balance and cause a fall from a scaffold or ladder. Medium amounts
cause increasing muscular tension, so that anything in the grasp can scarcely be released a
condition which can quickly become dangerous. Higher amounts can cause fibrillation of the heart
(irregular contractions of the muscles), which is almost invariably lethal. Damp and wet conditions
greatly increase the danger of electric shock.

(b) Operation Phase

Wrong connections are made to terminals on the plug or the equipment, damaged or
missing covers on fuse and terminal boxes, or on socket outlets, expose bare live conductors

flexible cables are damaged when they are dragged over sharp surfaces or run over. Make
a shift repairs are made to flexible cables with insulating tape alone. The passage of current can
also cause burning of the skin at the points of contact. Severe burns can occur, too, from exposure
to an electric shock without actual bodily contact. Damp and wet conditions greatly increase the
danger of electric shock.

5.12.3. Earthquake

It is a result of the passage of seismic waves through the ground, and ranges from quite
gentle in small earthquakes to incredibly violent in large earthquakes. Building damage is also
greatest in areas of soft sediments, and multi-storey buildings tend to be more seriously damaged
than smaller ones. Similarly, people and animals have trouble to be standing up or moving around,
and objects can be tossed around due to strong ground shaking in earthquakes.

5.12.4. Mitigation Measures

Well-developed emergency plans and proper employee training will result in fewer
injuries and less structural damage to the facility during emergencies. All the workers and staffs
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must be familiar with emergency action and response plan to evacuate during flooding and
earthquake. Proper drainage system should be managed to protect flooding condition.

Fire extinguishers along with fire hose are required or provided in every processing
workplace in which every employee is trained and equipped to fight fires. Design and construction
requirements for exit routes where includes permanent, addresses fire resistance-ratings of
construction materials used in exit stairways (exits), describes openings into exits, defines the
minimum number of exit routes in workplaces, addresses exit dis¢harges, and discusses locked exit
route doors.

It also addresses the capacity, height and width of exit routes finally, it sets forth
requirements for exit routes that are outside a building. Maintenance, safeguards, and
operational features for exit routes with a view to protect use of exit routes during an emergency,
lighting and marking exit routes, fire retardant paints, exit routes during construction, repairs, or
alterations, and employee alarm systems.

5.13. IMPACT ON NATURAL ENVIRONMENT

5.13.1.1. Construction/ Closing Phase

Construction is not an environmentally friendly process by nature. Building construction
and operations have a massive dire&t and/or indirect effect on the environment. Any typical
construction process involves using various construction equipment's and natural resources and
generates many pollutants.

These include diminishing of the natural resources, destruction of ecosystem harmony,
landfill problems due to waste generation, global warming, acid rain, and smog due to emissions
generated by building transportation that consumes energy. In spite of all construction activities
lead to the severe impacts on the environment, the functions namely resources depletion and
destruction of ecosystem are more significant indicators.

Table 5-18 Summary of negative impa@s occurred due to construction phase

No Aspect Impacts

Negative Impacts

1 | Vegetation clearing as a result of bulk earthworks | Potential to alter the biodiversity, distribution
(e.g. excavation, clearing quarrying etc.). and dynamics of the existing environment
through:

- Fragmentation of vegetation communities -
Loss of habitat and microhabitats (flora and
fauna)

- Loss of local faunal and floral populations,
including threatened and significant species

- Loss of riparian vegetation

- Establishment of pest and weed species in
sensitive environs (increase in weed
proliferation)

- Loss of topsoil and increased erosion
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No Aspect Impacts
- Sedimentation into waterways resulting in a
decrease in water quality
- Subsequent salinity issues or a rise in the
water table
- Increase in likelihood of disturbing acid
sulphate soils
- Reduction in buffering capacity particularly
in or adjacent sensitive areas.
2 Topsoil removal and/or loss as a result of bulk - Loss of soil seed bank.
earthworks (e.g. excavation, clearing etc.). - Sedimentation into waterways resulting in a
decrease in water quality.
- Increase in likelihood of disturbing acid
sulphate soils
3 Chemical use - An increase in ¢hemical use (i.e. pesticides)

may reduce food sources for some fauna
species (i.e. moth/insects and other
invertebrates).

- Potential for bioaccumulation within the
food c¢hain.

- Impact on local pollinators which are
required to help maintain ecosystem
function.

5.13.1.2. Operation Phase

The production process is less likely to have impacts on the environment, exclude

transportation of raw materials. Transport vehicles emit carbon dioxide and other toxic gases,

without covering the raw whic¢h release dust and particulate matter throughout the route.

However, the agricultural wastes are mainly applied to produce the pellets, thus creates the

recycling the wastes in other words the operation process is directly linked to the eco-friendly

business.

5.13.2. Cumulative Impacts

Detail description of cumulative impacts can be seen in Table 5-19.

Table 5-19 Cumulative impa@ of natural environment

Items Basic concept of cumulative impact assessment Result
The project area is surrounded by the residential area, undeveloped

Natural and agricultural lands. Construction activities diminish the amounts of

atura .
. trees. Medium
Environment . .
Perhaps, the locals extend the agri-land by slash and burning method
that also approach to be decreasing the population of trees.
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5.13.3. Mitigation Measures

(a) Propagation of endemic species for rehabilitation activities (e.g. revegetation,
seeding, weeding etc.)

(b) Strategic revegetation of and provision of artificial fauna furniture, suc¢h as bat boxes
and nests in potential corridors (to re-create linkages)

(c) Recreating vegetation communities lost as a result of construction clearing

(d) The use of locally native plant species to minimize the risk of introducing ‘problem’
species, in order to enhance soil stability and structure, water retention in soils to
encourage water table stability, Improve aesthetic/visual value to the area.

5.14. GLOBAL WARMING
a) Construction/Closing Phase

Construction works and closing stage have to elevate the rate of greenhouse gas (GHG)
accumulation. The gas stresses on the ecosystems through temperature rises, water shortages,
increased fire threats, drought, weed and pest invasions, in some cases will be face the high intense
of storm and salt invasion. Reduced rainfall and increasingly severe droughts may lead to water
shortages. Increasingly severe and frequent heat waves may lead to death and illness, especially
among the elderly. Higher temperatures and humidity could also produce more mosquito-borne
disease. Increasingly severe extreme weather events like bushfires, storms, floods, cyclones and
coastal erosion, will see increased damage to homes, as well as more costly insurance premiums.

b) Operation Phase

The transportation of the raw and final products is mainly dependent on the vehicles due
to the fact that amount of the carbon emission will be higher. The impacts of greenhouse gases
impacts are mentioned as above.

5.14.1. Cumulative Impact Assessment

It can be seen detail description in Table 5-20.

Table 5-20 Cumulative impa@ of global warming

Items Basic concept of cumulative impact assessment Result

The project area is surrounded by the residential area, undeveloped
and agricultural lands. Although construction activities reduce the
amounts of trees, cultivated areas are more likely to consume carbon
dioxide.

Global Warming Low

5.14.2. Mitigation of GHGs Emission

To eliminate or at least mitigate the greenhouse gases emission, all of the production room
must be replaced regular light bulbs with compact florescent light (CFL) bulbs, less driving means
fewer emissions. Planting tremendous amounts of trees will be the effective way to control the gas.

Page 5-38



5.15. IMPACT ON SOCIETY

5.15.1. Socio-economic

Socio-economic impact studies are commonly used to evaluate the local, regional and/or
national implications of implementing particular development decisions. Typically, these
implications are measured in terms of economic indices, such as employment and monetary gains,
but in effect the analysis relates to a number of aspects, which include social, cultural and
environmental issues.

The problem lies in the fact that these latter elements are not always amenable to
guantitative analysis and, therefore, have been precluded from the majority of impact assessments
in the past, even though they may be very significant at the local level. In reality, local socio-
economic impacts are diverse and will differ according to such factors as the nature of the
technology, local economic structures, social profiles and production processes. A summary of
some of the benefits associated with local bioenergy production is listed in Table 5-21.

Table 5-21 Positive impact on Scio-economic of the project area

Sectors Benefits

Increased Standard of Living
Environment
Health
Education
Social Aspects Creation or displacement of jobs, livelihoods
Social Cohesion and Stability
Migration effects (mitigating rural  depopulation)
Regional development

Rural diversification

Increased Productivity

Enhanced Competitiveness

Supply . I
Labour and Population Mobility (induced effects)
Improved Infrastru&ure
Employment
Income and Wealth Creation
Demand

Induced Investment

Support of Related Industries

5.15.2. Social Infrastru®ure and service
a) Construction/ Closing Phase

During the construction, road access will be constructed as the main entrance for coming
and going construction vehicles. Traffic congestion might be occurred as well as road safety
problems when soil, litter and debris are washed onto roads and intersections.

b) Operation Phase
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The impact on social infrastructure and service is expected in terms of local community
scale and traffic congestion. Accessibility to social infrastructure and service such as school, hospital
and shop would be affected by the presence of distribution/transportation vehicle because most
of the transportation route would use to access road after starting operation.

5.15.3. Cultural Heritage/Asset

Cultural heritage refers to tangible and intangible assets that constitute the legacy of
physical artworks and intangible attributes of a society that are inherited from past generations,
maintained in the present and bestowed for the benefit of future generations. Any heritage
resource located in close proximity to the works area may be adversely impacted through vibration
and/or receive direct damage from construction works. The features of temples, shrines and
ancestral halls can be affected throughout the construction stage. Damage to buildings or potential
historical cultural heritage, impacting on cultural heritage values. However, there is no cultural
component near the project area.

5.15.4. Children’s Right

Children have the right to be protected from doing the dangerous work or bad for their
education, health or development. If ¢hildren work, they have the right to be safe and paid fairly,
published by United Nations®. A ¢hild is any person under the age of 18. Minimum permissible age
(in Table 5-22) for work is described by Myanmar Center for Responsible Business in April, 2017.

In this proje, there is no ¢hild workers and all of the employees are adult already.

Table 5-22 Minimum Permissible Age for Work
Minimum age at which ¢hildren Possible expections for
Types of work . .
can start work developing countries

Hazardous work

Any work which is likely to
threaten the ¢hildren’s physical, 18 18
mental or moral health, safety or (16 under strict conditions) (16 under strict conditions)
morals should not be done by
anyone under the age of 18.

Ordinary work 15 14

Light work

Children between the ages of 13
and 15 years old may do light
work, as long as it does not 13-15 12-14
threaten their health and safety,
nor hinder their education or
vocational orientation and
training.

Source: Children’s Rights and Business in Myanmar

8 The United Nations Convention on the Rights of the Child.

Page 5-40


https://www.unicef.org/child-rights-convention/convention-text

5.15.5. Mitigation of the Impa& of Social Infrastru®ure Services

Systematic traffic layout plan can reduce the congestion. With attention to appropriate
design and materials, infra-structure projects can achieve their goals while conserving traditional
streetscapes and the urban fabric. General guide-lines for installing services include:

= fixtures and connections compatible with historic designs and materials;
= minimal destruction of historic structures and streetscapes;

= access for service maintenance and renewal that does not require disruption of
historic materials or strutures; and

= reversible processes that allow for further restoration of sites when future
technology or research findings become available.

To create effective policies for conservation in an urban setting, it is vital that active
consultation be established between all local agencies that have responsibility for the built
environment and local communities. Protecting cultural property must be sup-ported with
coordinated policies and action at the local level.

5.16. ENVIRONMENTAL MITIGATION MEASURE PLAN

As for the environmental items evaluated as high, medium and low, etc., in accordance
with the result of the impact assessment described in Section 5.2.9, Table 5-13 and the proposed
Environmental Mitigation Plans including mitigation measures to reduce and minimize the negative
impacts for each stage of the project implementation: construction/closing stage, and operation
stage, are prepared as shown in Table 5-23 and Table 5-24.

Table 5-23 Mitigation Measure Plan of Construcrion/Closing Phase

Expected Environmental

Categories and Social Impact

Mitigation Measure

Pollution
Impact on air pollution, Water should be sprayed as suppressants to increase the
fugitive dust/emission moisture content.
gas by construction work | Wigh concentration of ¢hemical ri¢h dust is able to dilute
Inhalation of dust and when dissolve in water.
particulate matter (PM) While transporting the construction materials should be
Respiratory tract covered by Tarpaulin.
infection (asthma) Have to provide masks with dusk prove filter to the
Air Quality Eye irritation workers.
Shortness of breath Special maintenance and or banning of old diesel or
Decrease visibility gasoline powered cars for construction by defining specific

Harming plants types and ages of vehicle.

Improved in the quality of diesel/ gasoline for construction
related vehicle/equipment.

Restore, resurface and rehabilitate the disturbed area as
soon as practicable after completion of construction or
renovation.
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Categories

Expected Environmental
and Social Impact

Mitigation Measure

Water Quality

Disc¢harging muddy
water from constructed
land

Some ¢hemical rich
water can be dis¢harge

Wastewater from the
site facilities

Before disc¢harging, settling ponds or simple turbid water
treatment is needed.

Reverse osmosis method has ability to treat ¢chemical rich
wastewater problems.

Use natural cleaning products where possible.
Installation of septic tank.

Noise and
Vibration

Exposure of excessive
noise by heavy machine/
construction equipment

Hearing issues
Sleeping disorder
Cardiovascular issues

Trouble in
communication

Use equipment and machines which generate low noise
levels.
Change vehicle types and driving habits can affect the
intensity of exposure to noise.

Driving behaviors such as over-revving or tire squealing
that intentionally increase noise should be prohibited to
drivers.

Uneven driving such as frequent acceleration or
deceleration of speed can result in increase in noise
emissions.

Provide adequate ear protection (ear plugs or muffs) to
workers working in the excessive noise areas.

Solid Waste

Can be a barrier of the
open ¢hannels

Creating air pollution
(especially unpleasant
odor)

Pile after mixed with
rubble and lime

Site facilities wastes are
favourable to the
survival and growth of
microbial pathogens

Provide enough storage area for construction materials.
Necessary for separating materials before disposal stage.

Prepare proper colour coded waste bins in construction
site.

Inspect temporary waste disposal site regularly.
Inform waste collector to collect and dispose waste every
day
Prohibit open burning waste in the project site

3R (reuse, reduce, recycle) donated, and sold should be
promoted for employees by awareness-raising campaigns
and environmental education program.
Proper employee training for waste reduction program.

Collect systematically and dispose to the Myaung Mya City
Development Committee waste dumping site.

Hazardous
Materials

Related health hazards
such as ¢holera and
other vector transmitted
diseases

Significant surface or
underground water
pollution from the

leachates

Chemical waste must be stored separately.
After using them, must be wrapped tightly.

Provide training to workers on how to handle the ¢hemical
waste.

Collect systematically and dispose to the Myaung Mya City
Development Committee waste dumping site.

Offensive Odor

Volatile organic
compounds (VOCs) can
cause watery eyes,
irritation in nose and
throat, headaches,

Well ventilation for the source of pollutant areas
Planting the air purifying plants suc¢h as alovera, fern, etc.

Regularly ¢hedk the septic tank, toilet condition and solid
waste storage and disposal.
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Expected Environmental

Categories i S T Mitigation Measure
dizziness and light-
headedness
Social Environment
Living and Impact on the living and Advanced notice for construction work time
livelihood livelihood by Avoidance of intensive operation of construction vehicle

construction works

Existing social
infrastructure
and service

Traffic congestion due to
increase of construction
vehicles is expected

Accessibility to social
infrastructure for local
community

The traffic volume should be controlled by construction
contractor to avoid serious traffic congestion.

Appropriate design and materials, infra-structure projects
can achieve.

Access for service maintenance and renewal that does not
require disruption of historic materials or structures

Health and Safety

Risks of
infectious
disease such as
Malaria,
Dengue,
Tuberculosis,
Hepatitis,
HIV/AIDS,
Cholera, etc.

Increasing risks for
infectious diseases due
to the influx of workers
Direct contact of person

to person, animal to
person

Insect bites (mosquito)
Food contamination
Poor personal hygiene
practices
Poor cleanliness in the
workplace

Wash the hands thoroughly with water and soap after
visiting the toilet, preparing food, and after touching
equipment.

Any cuts or abrasions should be covered with a
waterproof dressing.

Do not share personal items such as towels, clothing,
razors, toothbrushes, and shavers among workers.

Regularly wash the floors, bathrooms and surfaces with
hot water and detergent.

Health impact training for workers about waste handling.

Stay at home if workers have signs and symptoms of an
infection.

Practice about good personal hygiene for workers

Environmental and health related education programs
should be provided to raise awareness.

Occupational
health and
safety

Accidents such as
personal injury, moving
vehicle and machinery

Slip and fall
Bumping
Use of heavy vehicle

Moving parts of
machinery

Provide all workers for construction site with PPE.

Provide sufficient First Aid Kids at the construction area
and coordinated with nearby hospital for admission in
case of accidents.

Cleaning the working area regularly.
Warning signs around spills or wet floors.

Workers who are taking prescription medication that may
affect their safety at work should be inform to the
supervisor to assign appropriate duties.

Wearing a seat belts while operating a moving vehicle

Firefighting equipment and portable fire extinguishers
shall be properly provided in construction area.

Community
health and
safety

Third party accidents
with residents near the
construction site

Establish the plan of site safety and security measures to
communities and its implementation.

Education and instruction to the construction workers on
risks, prevention, and available treatment.
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Categories

Expected Environmental
and Social Impact

Mitigation Measure

Accidents with local
people by the traffic of
construction vehicles

Disputes among local
people and migrated
workers

Restricting access to the site with a focus on high-risk
structures or areas depending on site-specific situations
including fencing, signage, and communication of risks to
the local community.

Emphasizing safety aspects among drivers.
Improving driving skills and requiring licensing of drivers.
Adopting limits for trip duration and arranging driver
rosters to avoid overtiredness.

Avoiding dangerous routes and times of day to reduce the
risk of accidents.

Emergency Risk

Fire risk

Electrical accidents result
in electric sho¢k and
burns

Providing fire extinguishers along with fire hose.

Design and construction requirements for exit routeand
stairways (exits).

Maintenance, safeguards, and operational features.

Flood/

Earthquake
risk

Increasing of the impact
of flood in and around
the projects site

Building damage is also
greatest in areas of soft
sediments, and multi-
storey buildings

Well developed emergency plans and proper employee
training.

Emergency action and response plan to evacuate during
flooding and earthquake.

Project area is elevated enough to protect the flooding
during monsoon season.

Other

Global
warming

Emission of greenhouse
gases (GHGs) would be
generated by
construction vehicles

CO2 accumulation due to
the land clearance
process

Planting tremendous amounts of trees.

Replaced regular light bulbs with compact florescent light
(CFL) bulbs, less driving means fewer emissions.

Table 5-24

Environmental Mitigation Measures Plan (Operation Phase)

Categories

Expected Environmental
and Social Impact

Mitigation Measure

Pollution

Air Quality

Impact of air pollution
caused by operation
related machines,
generator,

Respiratory tract
infection(asthma)

Eye irritation
Shortness of breath

Decrease visibility

Turn off equipment and machines when not in use.
Proper ventilation for generator room.
Enforce to wear PPE to employees.

Regular maintenance for equipment and machines.
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Expected Environmental .
P Mitigation Measure

Categories .
g and Social Impact
BOD ric¢h water drive to Minimize the amount of water used.
the depletion the oxygen Avoid generating unnecessary wastewater.
in the water body which is .
. y' . Regularly inspected to collect the garbage from canals so
vital for aquatic life .
. as to improve water flow.
Water Quality | sewage water can cause . o .
. . Separate the drainage and pipeline system for sewer line
diarrhea-related diseases
and surface runoff.
Regularly ¢heck the septic tank to avoid leakage of
sewage.
In the project area noise Use equipment and machines which generate low noise
level is acceptable with levels.
the.provided Nation.al Provide adequate ear protection (ear plugs or muffs) to
Environmental Quality workers working in the excessive noise areas.
Emission) Guidelines. . .
( ) Grow noise-absorbing plants (e.g. Areca Palm, etc.,)
If the noise level exceeded .
Install sound (esp. e¢ho) proof curtain.
to standard can cause
Noise and hearing loss, psychological
Vibration disorders, increasing the
risk of cardiovascular
diseases, interrupted
sleep and interfering the
speech etc.
Increase the rate of
accidents
High blood pressure
Impact of waste Provide specific storage area to collec¢t waste and dispose
generated on related at the factory compound.

health risk for community | \wa&e should be segregated at source by types of waste
and systematically disposed into separate containers.

3R (reuse, reduce, recycle) should be promoted for
employees by awareness-raising campaigns and
' environmental education program.

Solid Waste 3R (reuse, reduce, recycle) should be promoted for
employees by awareness-raising campaigns and
environmental education program.

Proper employee training for waste reduction program.
Collect systematically and dispose to the Myaung Mya
City Development Committee waste dumping site.

Proper employee training for waste reduction program.

Hazardous No artificial addivites are All the raw use in manufacturing process are agricultural
Materials needed products with ¢chemical component free materials.
Unpleasant odor from Wearing both protective equipment and clothings
Septic tank, chemical Regularly ¢heck the septic tank to avoid leakage of
storage room sewage.

Offensive odor
Provide sufficient ventilation system for working area,

toilets, canteen, office room, and ¢hemical storage
system.

Social Environment
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Categories

Expected Environmental
and Social Impact

Mitigation Measure

Infrastructure
and service

Traffic congestion due to
increase of vehicles

Accessibility to social
infrastructure for local
community

Control of traffic volume.

Appropriate design and materials, infra-structure
projects can achieve.
Access for service maintenance and renewal that does
not require disruption of historic materials or structures.

Health and Safety

Risks of
infectious
disease such as
HIV/AIDS

Increasing risks for
infectious diseases due to
the influx of workers

A qualified medical doc¢tor shall be appointed to perform
medical ¢heckups for all workers.

Conduct annual medical ¢heckup for current staffs.

The workplace must be hygiene with adequate facilities
provided for cleaning food, utensils and equipment.

Occupational
health and
safety

Accidents and incidents
during the operation of
workers

Radiation hazards, for
example, from x-ray
radiation machines

Fires and Explosions

Have a correct posture.

Warning sign must be attached near hand belt and others
can be sparked off the occupational hazard.
Effective fire prevention and control systems (smoke
detectors, hot spot detectors, extinguishers and
distributed water sprinklers).

mergency Risk

Flood risk

Increasing of the impact
of flood in and around the
projects site

Project area is elevated enough to protect the flooding
during monsoon season.

Proper drainage system should be managed to protect
flooding condition.

Emergency response team should be training to evacuate
during flooding condition.

Fire risk

Flammable, explosive
¢hemicals and improper
wiring system would be

increased of fire risk in the
project site

Emergency response team and receives training in fire
prevention.

Providing fire extinguishers along with fire hose.

Design and construction requirements for exit route and
stairways (exits).

First aid and emergency medical rescue.
Draw up a plan for emergency response and procedures

Provide adequate PPE, provision of firefighting
equipment, install lighting rods and arresters

Display warning signs, addresses/phone numbers of Fire
Brigade, Ambulance service, Hospital, Police Station, etc,

Educate workers for fire safety awareness in work place.

Other

Global
warming

Impact in the increase of
GHGs by vehicle traffic
operation of lubes and

grease

Planting tremendous amounts of trees.

Replaced regular light bulbs with compact florescent light
(CFL) bulbs, less driving means fewer emissions.
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5.1. RESIDUAL IMPACT ASSESSMENT

The predicted evaluation impacts are mentioned for each Project stages (Construction,

Operation and Closing). Significance has been determined for each residual adverse effect as

mentioned in Table 5-25.

Table 5-25 Residual impac assessment of the proje& area
Significant Residual Impact
Categories Mitigation
CP/CL OP CP/CL OoP
Baseline Quality
Dust and PM reduction
Air Quality Medium High system is mentioned in Low Medium
Section No. 5.4.2
Water Quality Medium Low Section No. 5.5.2 Low Negligible
The quality of noise is
Noise Medium Medium fmd'ert.he §‘tan<':lard . Low Low
guideline is described in
Section No. 5.6.1
Waste disposal system is
Solid Waste Medium High mentioned in Section No. Low Medium
5.7.2
Some mitigation
Odor Low Negligible measure is described in Negligible
Section No. 5.9.1
Health and Safety
Occupational Some specific measures
P High High are shown in Section No. Medium Low
Hazard
5.10.2
Risk of Infectious
Diseases Some specific measures
High are shown in Section No. Medium
Community 5.10.5
Health
Emergency Risk
Flooding/ Low Low Emergency response Negligible
Earthquake plans are mentioned in
Fire High High Section No. 5.12.4 Medium Medium
Social Environment
All aspects of Some mitigation
social related Positive measure is described in Positive
functions Section No. 5.14.5
Others
Reduction the GHGs
Global warming Medium Low emission is mentioned in Low Negligible
Section No. 5.15.2
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CHAPTER 6
ENVIRONMENTAL MANAGEMENT PLAN

This chapter presents the Environmental Management Plan (EMP) for biomass pellet
manufacturing of SSBE (Myanmar) Group Co., Ltd. This EMP provides the procedures and
processes, which will apply to the project production activities to check and monitor compliance
and effectiveness of the mitigation measure to which SSBE (Myanmar) Group Co. Ltd has
committed. In addition, this EMP used to ensure compliance with statutory requirement and
corporate safety and environmental policies.

6.1. SCOPE OF THE ENVIRONMENTAL MANAGEMENT

The objective of the environmental management is to ensure potential environmental
issues are managed by proper mitigation measures in compliance with the relevant laws and
regulations stipulated by national authorities. Environmental management is based on the basic
principles of management known as the PDCA cycle (see Figure 6-1). Environmental management
consists of four related tasks as described below:

> Plan (P) - What need to be done

Mitigation measures for the potential environmental impacts of the factory such as air
emission, noise, solid waste, wastewater and health and safety at work are described in
this ¢hapter. The Project Proponent will follow the plan for the mitigation measures

according to the s¢heduled time.
> Do (D) - Implement the plan

The mitigation measures for the potential environmental impacts will be implemented
appropriately by the Project Proponent as described in this ¢hapter.

» Chedk (C) - Monitor and evaluate the results of implementation

The effectiveness of the mitigation measures will be monitored, evaluated and

documented.
> Ac (A) - Taking corrective actions to improve the results, if found inadequate

If nonconformities are noted with reference to the environmental monitoring
benchmarks, corrective actions need to be planned to mitigate the existing environmental impacts.
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Figure 6-1 P.D.C. A Cycle

6.1.1. Responsibilities of the EMP

This sector is environmental management plan for impact generated from the project
factory. Besides monitoring program, there should be a budget for mitigating plan for
environmental impact. Thus, the budget is compliance with environmental laws, regulations,

methods and procedures.

In order to ensure the sound development and effective implementation of the EMP, it
will be necessary to identify and define the responsibilities. The environmental management
practices, procedures, and responsibilities are defined herein to get full compliance with the
existing environmental policy, laws, rules and regulations of the Republic of the Union of Myanmar.
The following entities should be involved in the implementation of this EMP:

e SSBE (Myanmar) Group Co., Ltd.
e Third-Party Environmental Consultant (HA)

The environmental management practices, procedures and responsibilities are defined
herein to get full compliance with the existing environmental policy, laws, rules and regulations of
the Republic of the Union of Myanmar. The Environmental Management Plan (EMP) is prepared
for the proposed project covers the anticipated impacts of the said project, mitigation measures,

management and monitoring plans during each of the stages:
e Construction Stage
e Operation Stage

e Closing Stage
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The Environmental Management Plan (EMP) is a site-specific plan developed to ensure
that the project is prepared in an environmentally sustainable manner. There are five main sections
in this EMP plan and detailed EMP plan based on the project activities.

1. Environmental Monitoring Plan including with Monitoring Guidelines and Standards
2. On-site Management Plan

3. Emergency Preparedness Plan and Training Program

4. Budget Allocation for Environmental Management Plan (EMP)

5. Corporate Social Responsibility (CSR) Plan

6.2. ENVIRONMENTAL MONITORING PLAN

Monitoring of the anticipated environmental and social impacts in the receiving
environments is important in evaluating the effectiveness of mitigation plan and compliance with
the regulatory measures in place. During the construction stage, operation stage and closing stage,
monitoring will be undertaken to ensure that proposed mitigation measures for negative impacts
and enhancement measures for positive impacts are implemented.

Main objectives of environment monitoring plan include;

1. Toidentify and resolve environmental issues and other functions that may arise during the
three stages

2. Toimplement water quality, air quality and noise impact monitoring plan during the three
stages

3. To conduct regular reviews of monitored data as the basis for assessing mitigation
measures are identified, designed and implemented;

4. To assess and interpret all environmental monitoring, data to ascertain whether
environmental control measures and practices are functioning in accordance to
specifications

The environmental management plan implementation team of SSBE (Myanmar) Group
Co., Ltd is presented in Table 6-1. Moreover, Table 6-3 is summarized the environmental
monitoring plan of it each stage. According to the Environmental Impact Assessment procedure’s
section (108), the project proponent cooperate with environmentalist will submit the monitoring
program to the ECD one time per 6 months after approved this IEE report.

Table 6-1 Environmental Management Plan Implementation Team

No Name Position Responsibilities

1. PENG HAO RAN Managing Director Overall leadership and management

5 GUO JIAN PING General Manager Overall lead the cohétrucnon and
production

3. JIAN XIANG KUN Manager Factory operation management
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Factory

4. U Sai Yan Naing Lin representative Conduct construction and production
person

5. Daw Aye Hnin Myo HR PR and administration work

Table 6-2 Environmental Monitoring Team

No Name and Position Team Position Responsibilities
Il th i tal mitigati
1. U Than Tun Team Leader Overall lead ) eenV|ronrr_1en @ r.m gation
measures (air, water, noise, solid waste)
5 U Myint Than Member Assist tgam leader to m'onltor
environmental affairs
3. U San Win Member Assist tgam leader to m.onltor
environmental affairs
M Assi I i
A U Kyaw Thu Win ember ssist tgam eader to m.onltor
environmental affairs
5. Daw Thuzar Htun Member Assist tgam leader to m.omtor
environmental affairs
6. Daw Thidar Myo Thant Member Assist tgam leader to m.onltor
environmental affairs
Table 6-3 Construction/ Closing and Operation stages of monitoring program
Monitoring Monitoring Tareet level Area to be Frequenc Responsible
item Parameter & Monitored 9 ¥ person
Within Con.f,truc.tlon/ Consulfca.nts under
. Closing site supervision of
Ambient On r ntractor/ SSBE
standards 16°30'7.2" N ceayea (C:\)/l s;or) Gr
SOz, NO2, CO, COa, | level Of lose a9 £ c yaLt ) arj froup
Air quality | PMzs, PMio and NEQE 0., L.
voc Guideline Operation area Once a year| Consultants under
and durin ision T
) o ot o An g supervision Team/
International (16" 30°7.2°N operation SSBE  (Myanmar)
Standards 94" 44’ 2" E stage Group Co., Ltd.
| PMas, PMo, VOC, Guideline . On(fe a year Consul?a.nts under
Indoor  air and Operation area| during supervision Team/
. CO2 and . . .
quality International |(within factory) operation SSBE  (Myanmar)
Formaldehyde
Standards stage Group Co., Ltd.
Consultants under
Construction/ supervision of
Closing site (site|Once a year contractor/ SSBE
water) (Myanmar) Group
pH, Iron, Total |\ \uin who co. Ltd
Water Chlorine, Ammonia, and NEQ " :
i BOD, COD, TSS, Qil ;
quallty and ’grease’ ' I GUIdeline operathn area . Waste CO”eCtOr/
(domestic ) TWI.Ce a year HSE officer of SSBE
wastewater  (final| during
) . . (Myanmar) Group
discharge point) and| working hours
Co., Ltd.
pond water)
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Monitoring Monitoring Tareet level Area to be Freauenc Responsible
item Parameter & Monitored 9 v person
Consultants under
Construction/ supervision of
Within Closing site (factory| contractor/ SSBE
Noise level standards compound) L-W'Fe a Year| (Myanmar) Group

Noise international o;;l:agtion Co., Ltd.
dB(A I -

(dB(A) scale) I|m.|t/ 'NEQE period Consultants under
Guideline Operation area supervision Team/
(within factory) SSBE  (Myanmar)

Group Co., Ltd.
Consultants under
Construction/ supervision of
Closing site (factory contractor/ SSBE
Impact of waste compound) (Myanmar) Group

. generated on . Co., Ltd.
Solid waste related health risk Daily
for community Waste Collector/
Operation area HSE officer of SSBE
(within the factory) (Myanmar) Group
Co., Ltd.
Record of Construction/ Contractor/ SSBE

o dional incident/accident Closing site (factory (Myanmar) Group

ccupationa . compound) Co., Ltd.

Health and report, tr;mllnﬁ Monthly

Safety report, ealt o ti HSE officer of SSBE
checkup and peration area (Myanmar) Group
seasonal disease (within the factory) Co., Ltd.

Records of mock Construction/ Contractor/ SSBE
drill, self-inspection Closing site (factory| (Myanmar) Group

Emergency to firefighting compound) Quarter| Co., Ltd.

Risks facilities and ¥ HSE officer of SSBE
emergency and its Operation area (Myanmar) Group
response (factory compound) Co., Ltd.

6.2.1. Monitoring Report Requirements

Baseline Monitoring Report include in the following factors.

*= A baseline monitoring report must be submitted by existing and new industrial users
subject to categorical standards, require additional information as part of the report.
* Flow Measurement along with the measurement of pollutants.

This section outlines the reporting frequencies and types of reports to be prepared for

the project with regards to environmental management, monitoring and compliance.

A robust reporting system will provide the projet with the necessary feedback

mechanisms to ensure quality and timely implementation to the works. The reporting system will

provide a mechanism to ensure that the measures proposed in the project’s EMP are implemented.
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6.3. EMERGENCY PLAN

The aim of setting up an emergency plan (Figure 6-2) is to guide personnel in an accident
or emergency situation to prevent or minimize injury, damage and material loss. An additional goal
is to prevent or mitigate environmental impact from the accident or emergency.

Consider that the first part of the definition is generic and the same in all cases, but the
effect depends upon the specific situation (e.g., injury is related to safety at work, environmental
damage is related to environmental management, or a crash involving road vehicles is related to a
road accident).

Step 1 (Identification of
potential accidents)

Step 2 (Identification of
potential accidents)

Improvement

Step 3 (Emergency plan)

Step 4 (Training and drills)

Step 5 (Evaluation and

improvement)

Figure 6-2 Setting up an emergency plan
Step 1: Identification

Have to identify the specific potential accident related to your circumstances and type of
activity. If you run an office, a fire may be your only potential risk.

Some types of accident and emergency:

= fire
= c¢hemical explosion
= spillage or release of materials that are corrosive, toxic, flammable, or carcinogenic

Step 2: Prevention
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Preventive measures related to every type of accident. ISO 14001 states that emergency
plan(s) shall include actions to prevent and mitigate associated environmental impacts.

Preventive measures depend upon your specific situation and may include in Table 6-4.

Table 6-4 Preventive measures in case of emergency
Type of Accident Preventive measures
Fire explosion Regular testing and maintenance of fire extinguisher

Providing free access for fire trucks

Posting labels and warning signs

Training the staff

Supervising activities

Spillage or release of A waterproof concrete storage area for collecting spilled fuel from the
materials that are corrosive, tank
toxic, flammable or
carcinogens

Storage of oil only on waterproof surfaces with controlled drainage
system via system for water treatment

Periodic inspection and testing tightness of bunds, reinforcement and
drainage system

Training the staffs

Supervising activities

Step 3: Emergency plan

Depending on complexity and needs, the organization should establish one or more
emergency plans. Make sure that all the staff knows about the plan, where to find it, and what it
contains. An emergency plan aims to:

e define the types of accident and environmental impacts (step 1)

e define preventive measures (step 2)

e provide contact information to key personnel (on-site & off-site)

¢ identify the location of appropriate te¢hnical data and emergency equipment (site layout)
e highlight any special instructions or actions

e identify and provide names of people trained in first aid

Step 4: Training and drills (testing for training effectiveness)

Have to train the employees about preventive measures and emergency plan, and should
include in the training plan all necessary background information.

Step 5: Evaluation and improvement

Drill reports have to take into consideration gaps between the emergency plan and the
drill result. The output of the drill report should focus on closing gaps and any other
recommendations related to improvement of the emergency plan. For example, notice during the
drill that free access for fire trucks is blocked by pallets for raw materials.
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Step 5: Health Care Plan

The project proponent arranges the medical box in the operation area if the emergency
case or accident happens in the factory that is described in Figure 6-3. In addition, they will be sent
to nearest hospital if necessary. Moreover, the worker will be trained to understand health and
safety in the operation by responsible persons. Then, the personal protective equipment (PPE) has
to support for worker sufficiently.

Figure 6-3 Medical Box for Worker

6.3.1. Emergency Response Organization Chart

The purpose of this Emergency Response Plan is to establish an organization structure
and procedures for response to any emergencies. It assigns the roles and responsibilities for the
implementation of the plan during an emergency following the incident command system model.
In this type of biomass emergency production factory, requires systematic emergency response
organization not only in the construction stage but also operation stage, as shown in Figure 6-4 and
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Figure 6-5
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First Aid Team Emergency — Security Guard
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Safety Officer Fire Fighting Team
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Figure 6-4 Emergency response organization ¢hart for construction stage
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Figure 6-5

6.4.

Emergency response organization ¢hart for operation stage

FIRE HAZARD MANAGEMENT

The SSBE (Myanmar) Group Co., Ltd have made all necessary arrangements of fire

prevention system to be safe for the employee, as follows:

1.

10.

11.

12.

The company will carry out the prohibition of smoking in the factory and
surrounding and all necessary preventions to prevent from the potential electric
hazards.

The factory will build with iron post concrete, iron materials for the fire
protection.

Relevant fire department’s phone number will be hung on visible place.
Clean the dust and rubbish around the factory daily.

Enough fire extinguishers will be hung on the walls.

Extinguishers will be ¢hecked up normally.

All of factory building will be installed fire alarm system and smoke detector with
voice alert.

Not allowed to place diesel and fuel in the factory.

Team will be formed prior to the fire.

Trained and awareness to all employees of all above system using way.

In the event of a fire, all work shall immediately be stopped and raised alarm bell.

If the flammable occurs, the team will quickly inform to nearest fire station and
police station.
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13. Firefighting team will conduct that fire trucks can be easily to enter to fireplace.

14. In the event of a fire, porter of team will carry and transfer the company’s own
money, premises and documents to another place.

15. In the event of a fire, porter of team will carry the people who injured in accident
to safety area.

16. Fighting team, porter of team and security team will cooperate with relevant fire
department for fire prevention according to the instruction of Company’s
Managing Director, Manager and Supervisors.

6.4.1. Fire Safety Practice

l. Prevention

In practice, a method to achieve that goal is to post and enforce like no-smoking signs
around flammable liquids, and gases.

=  Flammable and combustible liquids
o Proper storage and handling
o Closed container, internal-pressure relief and frame arrestor with a
capacity of not more than 5gallons.

o Lockout/tag out policies

= Liquefied petroleum gas (LP gas)
o Storesin plain area
o Should not extinguish fires involving LP gas
o Fighting an LP gas specialized training that only the fire department can
provide
= Torch-applied roofing materials
o Never torch directly to combustible materials
o Should not use torches near vent or air intakes
o Never use a torch to heat a propane tank
o Have suitable fire extinguishers within easy reach at all times

1. Protection

Having a fire protection system in place is the law and necessary to complying with state
building codes, but more than that, they can save lives.

1. Using a sprinkler system for fire protection

A sprinkler system is a type of fire protection system designed to turn on and disperse
water or a wet or dry ¢hemical in order to extinguish a fire.

a) Water Sprinkler Systems
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These are the most common sprinkler networks, quickly dousing flames to end the
danger. The sprinkler heads are connected to high-pressure pipes that release water when fire is
detected through temperatures or smoke.

b) Dry Sprinkler Systems

In some settings where a fire can break out, but the pipes are exposed to freezing
temperatures, a dry sprinkler can be installed. Instead of water, the pipes are filled with nitrogen
gas to extinguish the fire effectively. Additionally, this is ideal for water-sensitive storage, like
libraries and records’ facilities to prevent damage to documents.

2. Chemical suppression systems

In cases where water or nitrogen isn’t ideal for extinguishing a fire, a chemical
suppression system can be installed. Like sprinkler systems, there are two types of chemical
suppression, wet and dry. Primarily, these are required in locations like restaurants, due to the
heat and grease vapors, as well as steel mills, chemical plants, printing presses, and industrial
settings.

=  Dry Chemical Fire Suppression

In industrial settings, a dry chemical fire suppression system either uses sodium
bicarbonate (baking soda) or monoammonium phosphate. Monoammonium phosphate is used
more often in fire extinguishers as well as in larger suppression systems.

3. Fire alarm systems

Fire alarm systems are necessary to let people in the building know there is danger of
smoke and fire and to exit the building. In any public space considered “assembly occupancy” or
“mercantile occupancy,” fire alarm installation is mandatory. There is manual “pull handle” fire
alarm systems that are accepted when paired with an automatic sprinkler and duct smoke
detectors that are connected to the alarm.

4. Standpipes and Hoses

All areas within a facility that are above 75 feet from ground level and in which
combustible materials other than grain are stored should have wet or dry standpipes and hoses
installed.

5. Fire Hydrant

Dry riser and wet riser are the two kinds of fire hydrants. The wet riser fire hydrant holds
a constant water supply and while dry riser needs to have a valve to release to let water in. Within
5 feet of an access lane or street; preferably with no intervening parking.

[[ ] Maintaining the Fire Protection System

Sprinkler needs regular maintenance to ensure the building and its occupants are safe,
these includes:
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i. Weekly Maintenance: Checking gauges on dry systems to make sure they are
showing normal levels and that control valves are properly sealed, locked, and in the open
position. Valves should also have proper signage identifying the part of the sprinkler
connected.

ii. Monthly Maintenance: Check gauges and valves externally on water sprinkler
systems.

ii. Quarterly Inspection: Check the alarms to make sure they are not damaged and
there is a hydraulic nameplate secured to the sprinkler riser.

Once a year, a fire protection system requires inspection. This includes any sprinklers,
alarms, or suppression systems, such as fire extinguishers, inspected and tested by a licensed
company, such as Strategic Connections. The protection of the provide bollards if there is no curb
between the road surface and the hydrant; locate at least 3 feet from the hydrant.

6.4.2. Fire Action Plan

A fire emergency evacuation plan (FEEP) is a written document which includes the
action to be taken by all staff in the event of fire and the arrangements for calling the fire
brigade. It can include any relevant information in relation to the FEEP, general fire action plan is
mentioned in Figure 6-6. Some of the emergency evacuation plan can be demonstrated as
follows:

=  Fire evacuation strategy
o Simultaneous Evacuation

In most premises, the evacuation in case of fire will simply be by means of everyone
reacting to the warning signal given when a fire is discovered, then making their way, by the means
of escape, to a place of safety away from the premises. This is known as a simultaneous evacuation
and will normally be initiated by the sounding of the general alarm over the fire warning system.

o Vertical Staged Evacuation

It may be appropriate to start the evacuation by initially evacuating only the area closest
to the fire and warning other people to stand by. This is normally done by immediately evacuating
the floor where the fire is located and the floor above. The other floors are then evacuated one by
one to avoid congestion on the escape routes. Depending onto the fire situation it may eventually
be necessary to consider vertical evacuation because of the extra time this type of evacuation
takes, other fire precautions may be required. These include:

v' voice alarm systems
fire control points
compartmentation of the premises using fire-resisting construction

R NERANERN

Sprinklers in buildings where the top floor is 30 meters or more above ground level.

= Staff Alarm Evacuation

In some case it may not be appropriate for a general alarm to startimmediate evacuation.
This could be because of the number of members of the public present and the need for the staff
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to put pre-arranged plans for the safe evacuation of the premises into action. In such circumstances
a staff alarm can be given (by fire records, personal pagers, discreet sounders or a coded phrase
on a public address system etc).

= Action on hearing the fire alarm

On discovering a fire, it is the duty of every person to sound the nearest fire alarm
immediately. The plan should include the method of raising the alarm in the case of fire.

The plan should instruct all personnel upon hearing the fire alarm to act in accordance
with the agreed FEEP strategy and if a fire warden’s scheme is in force, they, on hearing the alarm,
should proceed to pre-determined positions to assist members of the public and staff to leave the
building by the nearest safe route.

= Calling the fire brigade

o Work Time — Swit¢hboard operator to be familiar with the emergency evacuation plan,
also should ensure necessary extensions swit¢hed through when swit¢hboard is
unattended.

o Other Times — Remainder of staff (cleaners, etc) also to be familiar with procedure. In
any case the most senior official should ensure that fire service has been called.

N —-EF-E - -

—  Pressthe Call the Leave the Stop to collect
;Ii:m firebridage building bY bplerson.wal
dren nearest exit elongings
N L
< a— g <
J

bulding untl Geather at the Do ot use the

: assembly point lift, use the

is safe )
stairs

Figure 6-6 Fire Action Plan

6.5. HAZARDOUS CHEMICALS AND FUEL SPILLS

In the event of a ¢hemical spill, the individual(s) who caused the spill is responsible for
prompt and proper clean-up. It is also their responsibility to have spill control and personal
protective equipment appropriate for the ¢chemicals being handled readily available.

6.5.1. Immediate Response Plan

Personal protective equipment, as appropriate to the hazards. Attached material safety
data sheet (already mentioned in section 3.7, Chapter 3, table 3-3) or other references on the wall
of the ¢hemical storage room. Consider the need for protection. The use of a respirator or self-
contained breathing apparatus requires specialized training and medical surveillance. Never enter
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a contaminated atmosphere without protection or use a respirator without training. Using the
¢hart below, determine the extent and type of spill. If the spill is large, if there has been a release
to the environment or if there is no one knowledgeable about spill clean-up available.

= Protect floor drains or other means for environmental release. Spill socks and absorbents
may be placed around drains, as needed.

= Contain and clean-up the spill according to the Table 6-5.

= Loose spill control materials should be distributed over the entire spill area, working from
the outside, circling to the inside. This reduces the ¢hance of splash or spread of the
spilled ¢chemical.

= Bulk absorbents and many spill pillows do not work with hydrofluoric acid.

= When spilled materials have been absorbed, use brush and scoop to place materials in

an appropriate container. Polyethylene bags may be used for small spills.

= 5 gallons pails or 20 gallons drums with polyethylene liners may be appropriate for larger
quantities.

= Complete a hazardous waste sticker, identifying the material as spill debris involving the
¢hemical name, and affix onto the container. Spill control materials will probably need
to be disposed of as hazardous waste.

= Decontaminate the surface where the spill occurred using a mild detergent and water,
when appropriate.

Table 6-5 Extent and type of spill
Category Size Response Treatment Material
Small Up to 300ml Chemical treatment or Neutralization or
absorption absorption spill kit
Medium 300ml to 5L Absorption Absorption spill kit
Large More than 5L Call public safety Outside help

6.6. ACCIDENT AND NEARMISS INVESTIGATION MANAGEMENT

Practice the program to employees by using visual reminders such as safety posters and
memos, along with providing proper safety training. Dedicate a portion of a work day to safety and
have employees identify and evaluate unsafe conditions in their immediate work locations. Make
a list and assign employees to correct the unsafe or potentially unsafe conditions. To investigate
and record all near-misses and accidents. Educate employees about the root cause of the incident.
Keep a record of the events, so you can analyze and trend occurrences involving outdated policies,
incorrect operating procedures, defective equipment, and even unsafe employee practices.

6.7. CAPACITY BUILDING AND TRAINING

6.7.1. Capacity building Training

Capacity building is the process by which individuals and organizations obtain, improve,
and retain the skills, knowledge, tools, equipment, and other resources needed to do their jobs
competently. It allows individuals and organizations to perform at a greater capacity (larger scale,
larger audience, larger impact, etc). Community capacity building often refers to strengthening the
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skills of people and communities, in small businesses and local grassroots movements, in order to
achieve their goals and overcome particular issues that may cause exclusion.

6.7.2. Training Framework

One of the major provisions of the Laboratory Standard and the OSHA Injury and lliness
Prevention Program is a requirement for employee information and training. The employer must
convey information to the employee regarding occupational hazards identified in the workplace.
The training courses and other capacity development activities have to be designed to satisfy the
needs. However, three available resources (financial, physical and human resources) can limit the
framework of the activities. It is important that the planner seek better solutions considering the
available resources. In general, training is required for:

= All new employees and employees given new job assignments involving exposure
situations for which training has not previously been received.

= Whenever the employer is made aware of a new or previously unrecognized hazard
for which training has not previously been received. Monitoring and Evaluation
frameworks are developing through the project activities as.

The training procedures have to achieve with the suitable training outlines as in Table 6-6.

Table 6-6 Suitable Training Type of respective Aspect
Aspect Required Activities Training Type

In-class training about the

concept.
Goal-oriented management. Outline of methodology.

Knowledge . .

Position management. Comprehension about the

system.

Case studies.

To motivate people. Make In-class training about the

decisions at theright time. To concept.

il delegate responsibilities. To Workshop (in-class practice).
i . .
have good communication skills. OJT (including implementation
of Action Plan).

In-class training about the

concept.

Altitude Learning attitude from mistakes. Workshop (in-class practice).
OJT (including implementation
of Action Plan).

6.7.3. Occupational Health and Safety Training Plan

Employees must know they are responsible for complying with all company safety rules,
and that most accidents will be prevented by their safe work practices. They must be very familiar
with any personal protective equipment required for their jobs. They must know what to do in case
of emergencies. Each employee needs to understand that they are not expected to start working a
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new assignment until they have been properly trained. If a job appears to be unsafe, they will

report the situation to their supervisor.

Supervisors will be given special training to help them in their leadership role. They will
be taught to look for hidden hazards in the work under their supervision; insist on the maintenance
of the physical protection in their areas; and reinforce employee hazard training through
performance feedback and consistent enforcement when necessary. Supervisors are considered
the primary safety trainers. All supervisors will complete train-the-trainer classes to learn training
techniques and how to test employee knowledge and skills. They will also receive training on how
to apply fair and consistent recognition and discipline. Supervisor training may be provided by the
supervisor's immediate manager, by the safety department, or by outside resources.

All line managers must understand their responsibilities within our Safety and Health
Program. This may require classroom training and other forms of communication. Formal
classroom training may not be necessary. The subject can be covered periodically as a part of
regular management meetings.

6.8. BUDGET PLAN FOR ENVIRONMENTAL MANAGEMENT AND MONITORING

This section describes the budget plans for the environmental management and
environmental monitoring by the project proponent. On the other hand, SSBE (Myanmar) Group
will take necessary environmental mitigation measures and its expenses for the environmental
management not only at the construction and operation stages but also at the closing stage in
accordance with their responsibility for the studies of recommendation.

The following table shows the expenditures for the implementation of Environmental
Management Plan for operation stage annually. Estimation cost for EMP implementation is
presented in Table 6-7.

Table 6-7 Estimated Budget for Environmental Implementation and Mitigation Measurement
No Item Frequency/Times Cost (USD)
Mitigation Plan
1 Maintenance of air ventilation system 4 3,076
5 Grass plantation within the area of factory 12 615
compound
3 Wastewater Treatment 2 20,000
4 Noise Control Measures 4 2,461
5 Solid waste disposal 12 4,615
6 Purchase of Personal Protective Equipment 12 29,538
(PPE)
7 Medical Check-up and Health Insurances 1 7,384
Emergency Preparedness
1 Fire extinguisher 2
40,000
3 Fire alarm system 12

Page 6-17



No Item Frequency/Times Cost (USD)
4 First Aid Fits 12
Monitoring Plan
1 Air quality 2 3,692
2 Noise level 2 1,846
3 Water quality 2 10,153
4 Environmental compliance auditing 1 4,516
Community Development
1 Work skills training 4 4,615
2 Increase employment opportunities 2 3,076
3 Sustainable Use of Energy Sources 12 3,848
4 Improved agricultural training 4 3,848
6.9. SOCIAL RESPONSIBILITY PLAN

There are currently a number of ongoing Cooperate Social Responsibility (CSR) activities

taking place by SSBE (Myanmar) Group under the ongoing project. These activities have the

objective to the uplift quality of life and gain favorable. The CSR program of SSBE (Myanmar) Group

consists of 6 mains sectors; Company donation, education, community development, social welfare

development, health care and natural disaster protection. In addition of SSBE (Myanmar) Group

has a plan to implement and donate 2 percent of the profit (2%) per year for CSR and Employee

Welfare Arrangement as presented in Table 6-8.

Table 6-8 The Estimated Budget Plan for CSR

No po . Contribution in Estimated Budget
percentage (%) per year (Kyats)
1 Company donations to (fhari'ty including 15 1,500,000
cash, goods and services,

2. Education sector development 15 1,500,000

3. Local community development 20 2,000,000

4, Social welfare development 20 2,000,000

5. Health care 10 1,000,000

6. Natural disaster protection 20 2,000,000
Total 100 10,000,000
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CHAPTER 7
PUBLIC CONSULTATION MEETING

The main objective of public consultation is to provide project information, production
procedures, waste management and potential environmental impacts to the regulators,
authorities and stakeholders. This ¢hapter will present the results of public consultation and
information disclosure conducted for SSBE Co., Ltd. Public participation can be considered as the
required element of the IEE process. In this study, various stakeholders’ participation was made.
Initial Environmental Examination (IEE) process is included in the Environmental Impact
Assessment (EIA) and it carried out under the instruction of Environmental Conservation
Department (ECD).

7.1. THE ROLE OF PUBLIC CONSULTATION MEETING

At the beginning of each consultative meeting, an overall brief of the projec¢t was
provided to various groups. Impacts, both negative and positive, that are common with any
infrastructure development program acquiring land were discussed with the stakeholders.
Stakeholders also interacted with interest to learn about the project and shared their views as well.

The consultation program, participants feedback was also received which reflected the
necessity and demand of the proposed project. Information dissemination and sharing te¢hniques
will be used to inform the stakeholders regarding the action being taken in a program area. Focused
Group Discussions (FGDs) will be conducted in public consultation to cover different components
of the project aims to increase local awareness about the forthcoming project as well as to
incorporate their views, needs, priorities considering different positive and negative impact of the
project.

7.1.1. Method and Approach

Public consultation was conducted on 5" May 2021, with zoom meeting due to the covid-
19 period. The method and approach of conducting Public Consultation Meeting is the following.

e Discussion with the project proponent to held public consultation meeting.
e After that, method to conduct meeting is selected.
e Location to hold meeting is ¢hosen.

e Preparing presentation slides with Burmese Version and invitation letters for the
meeting

e Inviting local people and governments one week in advance to the meeting

e Then, holding Public Consultation Meeting with PowerPoint presentation about
project description, potential impact assessment and management process in 5™
May 2021

e Discussion with attendees about suggestion and comments for the meeting

Pag
e 7-1

Page 7-1



e Adding suggestions and comments gotten from Public Consultation Meeting into
the reports.

7.2. PUBLIC CONSULTATION MEETING

Public consultation was conducted on 5" May 2021. The event was planned to be held
starting from 10:00 AM to 11:30 AM. The summary of public consultation meeting can be seen in
Table 7-1.

The public consultation was celebrated with 9 people namely Management Level Team
of SSBE (Myanmar) Group Co., Ltd, some workers, community leaders, local people,
Environmentalists, Forest Expert, Geologist and Environmental Engineers of HA company. The
ceremony was started by the introduction speech a for the consultant company was presented by
Daw Ei Ei Zaw (Manager of Hexagonal Angle International Consultants Co., Ltd.) as shown in Figure
7-2 and attandene lists are shown in Appendix E.

Table 7-1 Summary of Public Consultation Meeting

Time and Date Wed, 5th May 2021
Introduction Speech Session : 10:00 — 10:10
Presentation Session :10:10 - 11:00
Q&A Session :11:00-11:30
Venue Restaurant near SSBE Factory, Myaung Mya Township
Agenda Brief explanation on the IEE process

Presentation on the Background Information of Project, Project Description,
Environmental Issues and Environmental Management Plan

Receiving questions, feedback and suggestions from participants

Attendees 17 people

Table 7-2 Attendance lists in Public Consultation Meeting

No. Name Position Organization
1 Daw Ei Ei Zaw General Manager Hexagonal Angle International
(Environmental and Social Consultants Co., Ltd.
Specialist)
2 U Win Naing Management Level Team SSBE (Myanmar) Group Co., Ltd.
3 Daw Aye Khaing Management Level Team SSBE (Myanmar) Group Co., Ltd.
4 Daw Htet Htet Khaing Management Level Team SSBE (Myanmar) Group Co., Ltd.
5 Daw Kyawt Kay Paing Senior Environmentalist Hexagonal Angle International
Consultants Co., Ltd.
6 U Htet Wai Aung Senior Environmentalist Hexagonal Angle International
Consultants Co., Ltd.
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7 U Than Htike Zaw Environmental Engineer Hexagonal Angle International
Consultants Co., Ltd.
8 U Win Thein Environmental and Transport Hexagonal Angle International
Engineer Consultants Co., Ltd.
9 U Than Oo 10 Houses Group Elder Myaung Mya Township
10 U Myint Than Oo 100 Houses Group Elder Myaung Mya Township
11 Daw Mee Lay Employee Myaung Mya Township
12 Daw Aye Aye Sint Employee Myaung Mya Township
13 Daw San Moe Employee Myaung Mya Township
14 U Zayar Min Employee Myaung Mya Township
15 U Moe Kyaw Employee Myaung Mya Township
16 U Ye Zaw Naung Town's Elder Myaung Mya Township
17 U Thein Htike Employee Myaung Mya Township

7.3. RECOMMENDED SUGGESTION AND COMMENTS

After the presentation, suggestion section was followed by. Most of the topics were
talking for water usage of the operation processes, waste water management, noise, air pollution
and corporate socially responsible (CSR).

Suggestion
+* U Moe Kyaw (Local People of Myaung Mya Township)

v’ Firstly, he talked about job opportunities resulting from implementation and investing the
proposed project (SSBE Myanmar Group Co., Ltd.).

v In addition, on behalf of all local people and workers, he was very appreciated for
employing to local people in first priority.

+» Daw Aye Aye Sint (Local People of Myaung Mya Township)

v She suggested to paving and maintain the road for using the raw and finished good
material transportation. On the other hand, local people will be convenience and leading
to development in community.

Question
«*» U Than Oo (10 Houses Group Elder of Myaung Mya Township)
> Where do you get the rice husks for raw materials?
Answer
++» Daw Ei Ei Zaw (Environmental and Social Specialist of Hexagonal Angle International

Consultants Co., Ltd.)
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> Almost all of them will be collected from the rice mills where Myaung Mya, Hinthada
Townships of the Ayeyarwaddy Region, then the middle part of Myanmar in which Magwe
Region and Shwe Bo townships. All of the raw materials are conveyed by 6 wheels trucks
then the transportation processes will be 14 or 15 times per day.

7.4. SUMMARY OF PUBLIC CONSULTATION

There were 9 participants attend (Figure 7-1 to Figure 7-3) in that ceremony in which

Hexagonal Angle Team answered and the facts mentioned above.
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Figure 7-2 Opening remark by Daw Ei Ei Zaw (General Manager (Environmental and Social Specialist),
Hexagonal Angle Co., Ltd)

Figure 7-3 Comment Responsed photos by HA Team

According to the suggestion from public consultation meeting, the SSBE (Myanmar)
Group Co., Ltd is supported to the road maintenance near the project area currently. In addition,
the company will provide for local welfare funds especially (1) Company donations to c¢harity
including cash, goods and services, (2) education sector development, (3) Local community
development, (4) social welfare development, (5) health care and (6) natural disaster protection in
the project township. The estimated budget plan to contribute local development plan is described
in Table 6-8.
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CHAPTER 8
CONCLUSION AND RECOMMENDATION

8.1. CONCLUSION

This IEE report and EMP has been prepared for manufacturing of biomass pellet, located
in Land/U No0.22/71, Plot No. 494(b), Poelung village tract, Myaung Mya Township, Myaung Mya
District, Ayeyarwaddy Region. HA acts as a third party conducted IEE for SSBE (Myanmar) Group’s
requirement. The main objective of the study is to identify the major environmental impacts due
to the implementation of the project activities in all three phases (construction, operation and
closing stages). Construction stage of the project started in June, 2020 and will complete in April,
2021.

Commercial running operation investment will be last 50 years. Assessment of potential
environmental impacts and preparing of environmental management plan with recommended
impact mitigation measures were prepared for construction, closing and operation stages
according to the compliance with environmental impact assessment procedure (2015) and
National Environmental (Emission) Guidelines.

Air and noise quality monitoring were carried during 12th to 13th, December 2020.
According to the data of ambient air quality, noise level results were in accordance with National
Environmental Quality (emission) guideline and international guideline standards. However, PM2.5
and PM10 results are exceed when comparison with the standard.

Additionally, 24hours measurement of noise values were agree with the provided
standard. Water samples were collected in 12th December 2020, the points were on-site, lake (next
to the site) and river, receptively. Except on-site water quality, the other two were under the water
quality. Some of the mitigation practices can be control construction related waste water.
Furthermore, solid wastes from the construction processes produced earth, rubble and steel scraps
which can be recyclable.

The assessment of each impact is based on consideration of extent, duration, magnitude,
receptor sensitivity and significant impact which are going to be carried out during construction,
closing and operation stages.

During the construction and closing stages, all of the project activities have low
significance impacts to environment and social community. During the operation stage, there are
six impacts on environment and human such as impact of wastewater effluents, impact on air
environment, impact of traffic, impact of solid waste and occupational health and safety of
generated exposure of noise, and physical hazards on employees, workers. Detail of environmental
impact assessment for operation phases can be seen in Chapter 5.
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All of the impacts during operation, construction and closing stages can be minimized by
using mitigation measures and implementing EMP. EMP also provides adequate opportunities to
address any residual impacts during the operation stage.

In conclusion, the proposed biomass pellet production factory is going to generate local
employment opportunities and enhance capabilities and working skills of employees.
Consequently, their socio-economic standard is expected to be improved and undertaking
corporate social responsibilities (CSR) as recommended. The study further concluded that positive
impacts will be of immense benefit to the local community and national development as well.

8.2. RECOMMENDATION

The following recommendations have been made for efficient and effective
implementation of environmental conservation, health and safety and social responsibilities
through the lifespan of the proposed project.

= Follow the comments and suggestions made by ECD after reviewing this IEE report.
= Once EMP is approved by concerned authorities, stri¢t implementation is essential.

=  For full and proper implementation of environmental management plan (EMP), well
understanding and supports by proponent and authority is deem necessity.

= Proposed emergency response plan should be implemented strictly both during
operation and construction phase of the project.

=  Well experienced and knowledgeable HSE Manager and HSE Assistants shall be
appointed.

= Daily, monthly and annual action plan shall be formulated based on this EMP and
practiced at operation level.

= Necessary care and environmentally sound practices should be taken for activities
out of factory site particularly on raw material transportation.

= Keep full records of environmental management activities and present to annual
independent third-party environment audit.

=  Follow the audit report and comments.

= Abide environmental policy, laws, rules and instructions of the Republic of the Union
of Myanmar.

Finally, the proponent should follow the comments and suggestions made by ECD after
reviewing this |IEE report study. Once IEE is approved by concerned authorities, effective
implementation of EMP by the projett proponent is essential. The proponent should abide
environmental policy, laws, rules and instructions of the Republic of the Union of Myanmar.
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APPENDIX A
Air Quality Results



Office: No. 233/2, 1st Floor, Daung Min
Street, 14/3 Quarter, South Okkalapa

&
HEXAGONAL ANGLE |1

INTERNATIONAL CONSULTANTS CO. LTD. Email: info@hexagonalangle.com

Website: www.hexagonalangle.com

Air Quality Analysis Report (ccomepSaacag:od:onnodesogadaéen)

Air Quality Measurement Information (ccoo3&:0m(gé:zgj033ec003)

Air Sampling Location

Myaung Mya Township, Myaung Mya District, Ayeyarwady

(ecochEsomaopdegep) Division.
Latitude 16° 30" 7.2" N
(cogdpd)
Longitude 5 st o
focontdoat) 94° 44’ 27 E

Township .

([§|__q<.>5} Myaung Mya Township

St RERIDH Ayeyarwady Region

(BeSseS/c88)

oy SSBE (Myanmar) Group Co., Ltd

(o%&:mo?soisaué)

Date

. 12'-13" December 2020

(O%E:o'n:naieq;g)

Logging Duration (Hours) 24 hours

(3Es0m09(030)8) Log on Time (Date, Time)
00o8BEiom0pdaedl§ (6gq0d | 9:30AM | 12.12.2020
=3§)
Log off Time (Date, Time)
G%E:ms@:mésa#]@ (Gsﬂfﬁl 9:30AM 13.12.2020
=44

Air Quality Measuring Equipment
(0B&:0m000p9003)

OCEANUS™ AQM-09

Station Height (above ground)

o0Sorpdoonianpdz(ge (sg[ade)

Ground

DEVELOPING ALLIANCE, DELIVERING SUCCESS!




HEXAGONAL ANGLE

INTERNATIONAL CONSULTANTS CO. LTD.

Air Quality Sampling Result (Gmsaqéaacsgzo%&moﬁqcuﬁ

Office: No. 233/2, 1st Floor, Daung Min
Street, 14/3 Quarter, South Okkalapa
Township,Yangon, Myanmar.

Tel: +959 898333722

Email: info@hexagonalangle.com

Website: www.hexagonalangle.com

Than Htike Zaw
Environmental Engineer

Hexagonal Angle International Consultants Co., Ltd.

Hexagonal Angle International Consultants Co., Ltd.

No. Parameter Result Unit Average Period | *Guideline Value
(oé) (mqésaeag:) (clcoS) (uﬁ&) (q&:sﬂmom) (oqo%cgcﬁgéi$a)
i Particulate Matter pg/m? 1 Year *20 pg/m?
52.04
PMy, pg/m? 24 Hour *50 ug/m?®
5 Particulate Matter pg/m? 1 Year *10 pg/m?
37.932
PMas pg/m? 24 Hour *25 pg/m?
Total Suspended Particulate
3 81.473 ug/m’ 24 Hours NG
(TSP)
. Sulphur Dioxide (SO;) ug/m? 10 Mins * 500 pug/m®
15
mmm?g&@mrﬁa@& pg/m?* 24 Hours * 20 pg/m?
5 Nitrogen Dioxide (NO,) pg/m? 1 Year *40 pg/m?
87
Zod0o§n€deemaniadl ug/m? 1 Hour *200 pg/m?
. Carbon Monoxide (CO) o -
0.301 ppm ours
op§egnodads
8 Ozone (0s) 98 pg/m? 8 Hours 100
Relative Humidity
9 o as 72.406 - 24 Hours NG
blsslal
Temperature
10 26.43 - 24 Hours NG
o4
11 Air Pressure 1009.35 hPa 24 Hours NG
*National Environmental Quality (Emission) Guideline 2015 NG=No Guideline
Analyzed by Checked by

-

Aye Myat Thiri

Environmental Team Leader

DEVELOPING ALLIANCE, DELIVERING SUCCESS!




APPENDIX B
Water Quality Results



PRS LAB

ANALYTICAL LABORATORY

Myanmar Innovation Group of Co.,Ltd.

Address : No.(9), Sabae Housing, Pyi Htaung Su Road,
26 Ward, South Dagon Tsp, Yangon, Myanmar.

Tel : 09-958 285 413, 09-893 767 424

Email : info@prolabmyanmar.com

LABORATORY ANALYSIS REPORT

1 Client Name : Hexagonal Angle International Consultants Co.,Ltd
2 Location : 233/2, 1st Floor, Daung Min Street, 14/3 Quarter, South Okkalapa, Yangon
3 Type of Sample : m%sq
4 Sample No. :00718/2020
5 Contact Person : Aye Myat Thiri
6 Phone No. : 09-456037046
7 Date Received 1 14.12.2020
8 Date of Test Performed :14.12.2020
9 Date of Issued :21.12.2020
10 Result
.., |WHO STD
No. Parameter Result | Unit (2018) Method
1 |Ammonia <0.4 mg/L - Salicylate Method
2 |BOD 1395 | mglL - Hanna (HI 98193) - DO and BOD Meter
3 |COD 38 mg/L - USEPA Reactor Digestion Method
4 |Iron 1.81 mg/L - Phenanthroline Method
5 |Oils and Greases 11 mg/L - Soxhlet Extraction Method
6 |pH 6.68 - - Hanna (HI 2211) - pH Meter
: Hanna (HI 97104)- Free & Total Chlorine
7 |Total Chlorine 0.03 mg/L - Dt
8 [Total Suspended Solids 40 mg/L - Drying Method
Remark:

This certificate is issued only for the receipt of the test sample.

Tested By

Name
Position : Laborato:
Sienahires o (R L

: EI THU THU MYINT
Technician

Approved By

Name :KYAWTKYAWT YIN
Position : Technica] Consultant Manager
Signature:.......)82&......_...........

LAB-FO-024-00




PR LAB

ANALYTICAL LABORATORY

Myanmar Innovation Group of Co.,Ltd.

Address : No.(9), Sabae Housing, Pyi Htaung Su Road,
26 Ward, South Dagon Tsp, Yangon, Myanmar.

Tel : 09-958 285 413, 09-893 767 424

Email : info@prolabmyanmar.com

LABORATORY ANALYSIS REPORT

1 Client Name : Hexagonal Angle International Consultants Co.,Ltd
2 Location : 233/2, 1st Floor, Daung Min Street, 14/3 Quarter, South Okkalapa, Yangon
3 Type of Sample : @5661
4 Sample No. : 00719/2020
5 Contact Person : Aye Myat Thiri
6 Phone No. : 09-456037046
7 Date Received :14.12.2020
8 Date of Test Performed : 14.12.2020
9 Date of Issued 121.12.2020
10 Result
.. |WHO STD
No. Parameter Result | Unit (2018) Method
1 |Ammonia <04 mg/L - Salicylate Method
2 |BOD Nil mg/L - Hanna (HI 98193) - DO and BOD Meter
3 |COD Nil mg/L - USEPA Reactor Digestion Method
4 |Iron 2.46 mg/L - Phenanthroline Method
5 |Qils and Greases 1 mg/L - Soxhlet Extraction Method
6 |pH 751 - - Hanna (HI 2211) - pH Meter
: Hanna (HI 97104)- Free & Total Chlorine
7 |Total Chlorine 0.03 mg/L - Doriadile Pitcanitieer
8 |Total Suspended Solids 180 mg/L - Drying Method
Remark:

This certificate is issued only for the receipt of the test sample.

Tested By

Name

: El THU THU MYINT

Position : Laboratory Technician

Signature :......... L e

Approved By

Name :KYAWTKYAWT YIN
Position : Technical Consultant Manager
Signature .:(Oa%

LAB-FO-024-00




PRO LAB

ANALYTICAL LABORATORY

Myanmar Innovation Group of Co.,Ltd.

Address : No.(9), Sabae Housing, Pyi Htaung Su Road,
26 Ward, South Dagon Tsp, Yangon, Myanmar.

Tel : 09-958 285 413, 09-893 767 424

Email : info@prolabmyanmar.com

LABORATORY ANALYSIS REPORT

1 Client Name : Hexagonal Angle International Consultants Co.,Ltd
2 Location : 233/2, 1st Floor, Daung Min Street, 14/3 Quarter, South Okkalapa, Yangon
3 Type of Sample : Site 6§
4 Sample No. :00720/2020
5 Contact Person : Aye Myat Thiri
6 Phone No. : 09-456037046
7 Date Received :14.12.2020
8 Date of Test Performed : 14.12.2020
9 Date of Issued :21.12.2020
10 Result
., |WHO STD
No. Parameter Result | Unit (2018) Method
1 [Ammonia 1.70 mg/L - Salicylate Method
2 |BOD 241.79 | mg/L - Hanna (HI 98193) - DO and BOD Meter
3 |COD 631 mg/L - USEPA Reactor Digestion Method
4 |Iron 2.53 mg/L - Phenanthroline Method
5 |Oils and Greases 62 mg/L - Soxhlet Extraction Method
6 |pH 7.00 - - Hanna (HI 2211) - pH Meter
: : Hanna (HI 97104)- Free & Total Chlorine
7 |Total Chlorine Nil mg/L - ikl P b
8 |Total Suspended Solids 320 mg/L - Drying Method
Remark:

This certificate is issued only for the receipt of the test sample.

Tested By

Name

: EI THU THU MYINT

Position : Laboratory Technician

Sgnatire ... ... O

LAB-FO-024-00

Approved By

Name :KYAWTKYAWT YIN
Position : TechnicalyConsultant Manager
Signature )‘Xy




APPENDIX C
National Transitional Consultant Registration Certificate
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fe "REPUBLIC OF THE UNION OF MYANMAR
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C'Fl-!i'ﬁll‘“lf’,b. TE FOR TRANSITIONAL CONSULTANT REGISTRATION
X ‘E,, o - "(E_ *-:’:Oﬁm:?raCsU C\ean%cnatjimtl_)mci:c oD Ieo: mo’)@o’%}

N p0nn108 pue _____ 1 3L

.-,mﬁ*‘\“

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification
No. 616/2015.

(0odogiogé Bfodgs§:0d[ed:adapopdadiapdend: 285e(035(rormeodi BB/ joog <]
m-:x':mm*é mmouﬁo@:qéo&;:Dgfs:cqw;@:soqmé gjmmogmm:mngqogn%
opefcSamrapodeozcoioopd)

(a) Name of Consultant Dr. Thar Hiat Kyaw
(m[3e0:f|cdmend)

(b)  Citizenship Myanmar
(8ea00r)

(c)  Identity Card / Passport Number 7/ Pa Ma Na (Naing) 115118
(9054onc/ §EeapreonSeod myod)

(d) Address No. (6), Kaba Aye Pagoda Road, Yankin

(sonbogude§cdden) Township, Yangon.

tharhtatkyaw @ gmail.com , 09 976408187

(e) Organization Department of Research and Innovation

(3§.300p5:)
(f)  Type of Consultancy Person

(m@w:cq&r}éﬂm(%[:m: )
(g) Duration of validity 31 March 2018

(205008:0p§ed:q05)

AT ENSION
am’:o:ﬁw’}@f.[:}ﬁu

The VALIDITY of this certificate is cxtendsd

for ons cazfmm(l A.2018)to (31.3.2019) o
= mm ol
J= 'i‘-\"

- (EWIN""I- bm) Director General

Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation




Areas of Expertise Permitted
@3ropE ogd:ondggodonSepr)

1. Air Pollution Control

2. Risk Assessment and Hazard Management

3. Water Pollution Control

4 M EXTENSION
. Waste Management sachonbiofgige:
g f111£_‘ VALH,:LI"\ of this certificate 15 cxtended
rrere— or mne months from (1.4,2019) to (31."" 2019)
EXTENSION gimn‘iyo’im(a-t;..ﬁg@ qha o
i B (pou o
sachonbiobigeRe: arbagmch v e
The VALIDITY of this certificate is extended 5 Ay —
for one year from (1.1.2020) to (31.12.2020) @ g9
erfjrociycbmm(a-a- jo o) qriegy (pa-3,- o ) ! For DiréEtor General
| (Soe Naing, Dircctor)

qrbagmedd eabiofifghoophs i i
11 Environmental Conservation Department

For Dircetor General
(Soc Naing, Director)
Environmental Conservation Department




APPENDIX D
Attendence List and Presentation Slide
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SSBE (Myanmar) Group Co., Ltd.

msS000§:0y0i0dgEm8¢ 500

2qpGadpepiadecy.sfespiog:g
5 Q031 6oV J0 Jo 3401

onéso0day
cdlx8Beed (Environmentalist and Social Specialist)
Hexagonal Angle International Consultants Co., Ltd.
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Person in Charge

of Praduction
v I 1
Security Administration Production Financial
Department Department Department Department
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Hexagonal Angle International Consultants Co., Ltd. co

GetIn Touch With Us

9 Office : No.233/2, 1* Floor, Daung Min Street, 14/3 Quarter,
South Okkalapa Township. Yangon, Myammar.

R Telephone . +95 0898 333 722

(@) Email . infofhexagonalangle.com

had :

@ Website : www.hexagonalangle.com

. Facebook . https:/Aww b .c om/Hexagonal AngleMy amar/

. LinkedIn . https:/Aww linkedin. com/c omp any /hexagonal -angle-
international-consultants-co-ltd
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