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Abbreviation

°C Degree Celsius

°F Degree Ferinheight

AOI Area of Influence

AQ Air Quality

ASEAN Association of Southeast Nations

BOD Biochemical oxygen demand

BODs Board of Directors

BOT Build, Operate and Transfer

CBOs Community Based Organizations

CITES Convention on International Trade in Endangered Species
CoO Carbon monoxide

COD Commercial Operation Date

COD Chemical Oxygen Demand

CSR Cooperate Social Responsibility

dBA. A-weighted Decibels

DEPP Department of Electric Power and Planning
DHPI Department of Hydropower Implementation
DMS Detailed Measurement Survey

DO Dissolved Oxygen

DPTSC Department of Power Transmission and System Control
EC Electrical Conductivity

ECC Environmental Compliance Certificate
ECD Environmental Conservation Department
EE Executive Engineer

EIA Environmental Impact Assessment

EMF Electromagnetic fields

EMoP Environmental Monitoring Plan

EMP Environmental Management Plan

EMP Environmental Management Plan

EO Environmental Officer

EPC Electricity Supply Corporation

EPGE Electric Power Generation Enterprise

ERC Electricity Regulatory Commission

ESAP Environmental and Social Action Plan
ESMMPs Environmental and Social Mitigation and Management Plans
FD Forest Department

ft feet

GAD General Administration Department

GFP Grievance Focal Person

GIS Geographic Information System

GM General Manager

GPS Global Positioning System

GRM Grievance Redress Mechanism

HPP Hydropower Project

IEE Initial Environmental Examination

ISO International Organization for Standardization
IUCN International Union for Conservation of Nature
km Kilometer

kv Kilovolt

LC Least Concerned

m meter

MD Managing Director

Mg/l Miligram per litre
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Millimeter

Ministry of Environmental Conservation and Forestry
Ministry of Energy and Electricity

Ministry of Natural Resources and Environmental Conservation
Ministry of Planning and Finance

Megawatt

Natural Current Energy Hydropower Co., Ltd.

No Data

Not Evaluated

National Environmental Quality (Emission) Guidelines
Nitrogen monoxide

Nitrogen dioxide

Numbers

Near Threatened

Oxidation Reduction Potential

Project Affected Persons

Public Cconsultation Meeting

Public Disclosure

Particulate matter with a diameter of 10 microns or less
Particulate matter with a diameter of 2.5 microns or less
Project Management Unit

Resource and Environment Myanmar

Reserved Forests

Right-of-Way

Standard Unit

Seconds

Sustainable Environment Myanmar

Sulphur dioxide

Surface Water

Transitional Consultant Registration

Total Dissolved Solids

Transmission Line

Transmission Line

Total suspended solids

United Analyst and Engineering

United Nations Framework Convention on Climate Change
World Database on Protected Areas

World Health Organization



386 CSommaydiq)d
o §35:

3998@ 8603§:0005 500 (9360]) 632200088608 §:0000586200 cYIdodalod3a0:0d eoo°c8c°:°@(°:
29l PR 98 §1322:09) 99 X 3R JRO eMYRiys

SN C CQeo OC < N <. Q cC ¢ C C < < < C <
3900(7)618’3 Gq3932(&|0®®®8m§80§239(78c%ﬂ 86339&30):)% CRI(DO)OO']CDSQDS ogwmc?:q@q@aw(ﬂ:n@u
< o\ o

Q C Qc N C QCoeo <
39&)@ é]U)G@’DSC\?CﬁCD 320000 Gla:) Gﬁ@')qg%;ooaog ?CCGU)’.)

Q. . Q8. ¢ .8 o« NS
msgaca?ccc)g§wm§g 82]0380(7)9[3_’3

9,

<

@o)(ﬂoopju 3990@ @700390:(\% 200 D $90p (a3edl) Gqsgozqzléoo%é’a (Joo

)
_@.
c
EEJ

©n
==}
9
n ~CO
QO
3
On
3
(8,
[
2

< <

[2]e} ’]O(S ? 8’9@@ @&@@@ &O)G()’][% °<§(DOD @O)&)§3€j G()’{P('DG[%L(?Q%BQ%)ES% 39(13(786\]_8366139’38%60)0%

Q Qc Q
00 (gq .0J6C) a@ ﬂ@cq:)"e@@o)d]w@n 06
o) ©300C aoo[g oxa[g@o)[g emsaoso%é:q%mése@oézcﬁmé:
%5035905399: DOQOIEE): §§ og&ﬁeq:é:o%goc? (DPTSC)I %0®®§gg§:@50§@:53§ (MOEE) ¢ Joo®
Eq:) oogeaoooocq c\)oc§ qpoo% NCEH mecd (Natural

o]
o]
’
o
o

°

.08, ¢ Q \[Eo]n@c'] ¢ 9. 0C. QO
G?OC.;(L)CeOgC 390)& I_Q 3OO0 CDP_'JII (V] O’Dt? SX?
?

Current Energy Hydropower Co., Ltd.) ¢ BOT os(g¢ ogdodelodmmnidagodeqiss opdadeqd:dcos

S S

(DPTSC)eﬁ mé:eg%qa%eao:sao%é: Gaooég_ogogoseé @oc)dbap_gn

Jn 86(8@:396@98233619605@%08

88038:2005  §8:(gpS505e(go0d3CE:  corEm§reomton§iancodeanesapazfonpdd (i elodmaniadls
[g0320§:6p &(gg|055093E(gEgpsaae(ganeso0pd (§|,§0530305 aaspdicadaga(gnie §oloopdi $9on(§|,20p5

OCC\)(DGGI({I(T)?’D@C GBGD(T) OQG() GOl CDGO’][SLCD& 3?@() cO ?E G ’.)(TS(; ol}&)é JSOG (=]6) 39:)3338808C

3

le]

U)é%@(ﬂ&)éll CIC(ES@LQID:Og(QZ §0339C\%(§)({|§3§|39(@Qj$3)é G® ?(f) cJ 8081 (9'361803(78 @02088%1(5]3)?_5”

C Q_¢ Q Q o¢ Q Q N < N < Q N C
?0)390?0’3 CHGSSNL?SGQQJ@QPS?D EL)SGTJCDOgC JQ QLMo @0)[92 G@Dmeognepooogc 0.0 QO IP|Yo

o] '] c '] C QcC C C C C C (N C Q ’T‘ Q@ o0 C C

60R,q600§|0l00p0N  BlodamoiadCic0eaE(030C: POBOYPMIORC CLLOLYD &¢ 360l B:dd0daCEg:I

< o < C c c o < C < C coc¢C C
:DO)GO’):)G@qp:I [é |§00qpPs! @@l GPCigP: ¢ CPG§EELQPs 60R,q0loRdN ﬂ@%@@c?w G@omgc: &¢
364,3E:e3004p2E 328mS:gnieqrardcsien 3B368:qC:8E8qp: && M§a305(gE:(yd(G: BadQzeqzandess

OC @0 OC < c Qo _¢C oc¢ o <

qPscopd C\)omccﬂw@u 3930@ elod3eo C\?Cﬁ@@(D«#:OgC(S]OCGODO FPBOIIGCEGPEOD 6322050 @vos ()

c c <
op¢ G@Q@ooozéba@n
@0028 olI JRo cm§0']<73339:0$3:33(7{|é:q"_539q|0539m(73qp:
me(03o8aep c05(gglod

QC Q@0 _OC N < N C Co C
6lo3320:03E:8603§2000E0p53¢05 $407 qe@o:cgjooosa (Joo eqlod)
6lo3320:03E:8603 §:325:0005605 32605 341 20005¢)gea30:cg00d86038:
e]o%sao:cf’zé:sacq_p: Q9 6 (7%(\39009 (5q-0J @c)
6lo5a20:03E:323¢E: (Section) 3266320305 6o &
< o oc ﬁ Q 0@ G Q¢

32O CQ|R380:32QC@N FOYPI: Q@ MO0 (9. oc)




Qc o
CD'_')O’]O?CGQ 2 3@[&%

. ocC °
Tension 0200l03¢ ®a%:(ge

96°50'0"E 97°0'0"E 97°10'0"E 97°20'0"E 97°30'0"E
1 1 1 1 1
2 /N N
- -
9 .,
= \ Namhsan /3 Namhsan z
2 | Ve A .2
s ] = - /T8
] / Ry T i |
., A ¢ 3 S
N ] ! \ b
o) '/ /’ S,
(.) 4
e\, ‘\l Lashio
B
>
z \_\, -
° | Le
#7 B
§ 18
F Kyaukme £
;g — Hsipaw —;g
§ q
\
!
‘l
\|
\
N
£ NoE £
2 b R
N ~, 5
] N, 8
\\
\.
Nawnghkio m’sw‘ Hpér Yeywa
Lawksawk —
z (S 05 10 20 £
o h — o o i ot
] T T T T T ]
96°50'0"E 97°0'0"E 97°10'0"E 97°20'0"E 97°30'0"E
Legend

=== ProjectTransmission Line
s River & Stream

Mandalay-Lashio Highway

Qo

Jon  clodae:adés ROW

NP < Q < < C N
CRIO@@G']U)S’BOS(%CBU)GGF ?C()gO(Y)GGlZ

S

[\

9

B

o
°

Q

©go¢ (DPTSC)i

JR0 em@elodzn:c8: 8603§: oxpSes(gelgd

og000ségdimod(odegos (MOEE) ¢ (ggos:

002:6000 Jooem8cdE:al 3pS:a8:3030:3260: (ROW) 03 & () &€ @woo: () 0gEewd(gooozdlaopdi

L L

2|Page




i e —
-~ 0 —»
| i i | kv
I i i | . — 230 —
| | —t=| 122 ——
| 1 { 1 &6
| i | | a3
| ' ' | 11
| i ' | 3366
| |
| H ' | | 0-0.4
H [ ] H 1 Horizontal Distance 4 1io 1!5 50 50
! : : ! 1verical Distance 1‘2 173 1la 1ls
' N
| i i | Mearest Distance from Building
| | |
' '
! : i |
| o : ! | ) Height of overhead fine 15 17 17 18 18 21 22
i F | i { Tralfic not accessible )
| ' '
! ! ! 1 Height of overhead ling 18 19 19 19 20 20 24
| | in paratiel with any
H H H access road
1 a [l I } Height of overhead line 18 20 2020 22 23 25
| | | cross-over any
H 3 H \ access road
H H } Haight of overhead line 24 24 24 24 24 24 25 ay e o o el el el ol 132 kv
| | cross- over Railway - G-k --|--1- 66 kv
| ' ! &-4-54 33wy
| | | b o e r ddan o 11 kv
: \ i 5.4 5% T fes Ky
! ! : Dislance between -GGG -+ 004 kv
i | [ Line & Earth ( feet ) 12-90- 8 -6 -G -4 -4- Telephone line
% Vertical ¢isiance between
i m ) i *’ @« I fine 1e ine in featl
¥ e )

Source: DPTSC of MOEE
o J'\)ocoo§ Double Circuit m9610§58§3:| ROW .}é c@@éaeogoaeco:
JJr Joem@slodaeniadEiondlodéeimeogeogd@imunaaso

Q < Q< Qc QQ¢ Q N < <
JQOG(’DQG’]O)S’BQSC\?CSCDC)O']O?CGﬁ SQGC%G(%GC?CSS’BORS’BQD ('T? @002 (J) 080 GO’.)@CD’.)S(S]OD&II

@002z i Jgocm§c§§:mocﬂo%écﬁsacogeog3§§:sa%aoao
%) me(03o8:aep D300
o) Conductor Type DUCK; ACSR (605 MCM)

No. of Conductor per Phase 2

No. of Circuit Double

Earth wire _

J
?
g
9 OPGW wire -
G
Q
®

Swing Angle 60 Degree
Normal Span 400 m
Everyday Temperature 28°C

¢ Maximum Temperature 75°C

20 Minimum Temperature 10°C

20 Wind Temperature 15°C

o) Maximum Wind Speed 35m/s

2Q Cable Tension
Everyday Temperature (28°C) (Creep) 23% of Ultimate
Everyday Temperature (28°C) (Construction) (Initial) 33% of Ultimate
Wind Temperature (15°C+ Max wind)(Load) 40% of Ultimate

oG Clearance

3|Page




-Normal ground 9 m (30 ft)

J1 Jooem@slodaeniadEsgodondiqpmeodyp:
CORNCRE

2a0[gelodmcdlionpd ggop Bedl §& coypadd (§§05¢p03 (godq) ogoooof§ 0p5(gdcloopdi
0S¢ 0200l03¢ joi 3Be0l(§), 50503 Be 03 §& coqPadE(§,505 0gé 000

s 8[3_5@ [§:| oooo']opg ?o?c(ﬂc 39661390300 oRY ooc ﬂ(ﬂ:np_ou [9@0539(\3(73 oooo']o%cc:
@o&né‘oﬁ :399050)@ §8 .§§§ celopalolelltlok 00 @wo2s (Q) ogc G@O@ooozo'b)@n
@003 QI é]ds399:cﬁé:@ém#:@&s@éq’aaqémmcﬁq‘):
. . e 0 e o200l03¢ o200l03¢ 2§.9§sav0p03608
op | [GaBgcd | =f¢ LRSS S5 5
290505 BCEFOR — —
BcB8om | 8¢
° §897 °-Jo Jo Q65 599
J a1 soypaseage Bed| Jo - 09 Gy JG-6o 06).0Q
2 c;ocgpo%é oG- 20q .99 Q06
G @@cd]é:mocﬂo%éa@cqsadgcﬁ oR Q960 sG.eo
9 320005agr88m§1a0pE:§ea0n03Emenmpagnd | 0-9 ) 0.8e 0.
G o9edlE: - o@9 996 Q.0

(3)  olodmoicdEicudizmpe(0go&: §¢ 0nBc88orommgomeniamoyég coqrgogp:

JoS335:08 839958 . oo Q.80 S Q € o[RS, Q .8 <, . 9., .9 ¢ Q. .S,
GODGD’.).;QPCJD& G(T{I.,g_oqp.,a@oo U?(T)GJ(D@U)G(QPOQ [§C GﬂGODDQ)g G(T{I 8-:)33§ m9m§[§mw§o
%DSGjGwSC\DéSG(DDgJ%I G(T{|3893994§39(2|3°0C\|?G§3% Qp %GOTO&C@U)OO% 38'3 OOP_D'(YD GO&Gl(ﬂOOéII
GC\?(\)DGO&%QI(YS({]’NG’BQ é]CYSS’B’J%(\%&%(\)(S G@’J ? 3908039608 o} mQPGCY)OS’BOgC%ﬂGCDO G(Y{Fao

39@6123’308(78?3 OSG(S][%l_t?(l%Ogé JC) a’_) (ﬂ[gi GO’.EP(DG[%L‘?(DOBE O? a’.)@o%(;]&)éll

4|Page




(0) 6lo3322:c3&: ROW m2038:§mes000d3 4qp:

3o

6lo330:03E: ROW 60 08)0 (026605 8) 60) 303C: 025§ E200 FBEOIMHIBY §¢ CPESIBEGP:
L o
N C cC _¢ C c ¢ N C C C C
ap&ie08:000cdiqp: 6a008god0Pe05mEgpias cmntianieloddgpiaaed3e(gds)
6603050025(gE: (§60loopSi caprneoy g rdgpeass elodeeniadE:coéize(03aE:0ndeagpad
° ° L IL

ROW co 060 35 8° LG 38(3 8 39@3"@33’3 39@33"0)3"39@80’3(73390 QQG&E" i) 0(5]33 C||
3 08"".'? ?o ° e au °J3L§1 [2

(0)  [(gS &S eqpé: qp:

C < C NN

9’]0839380%82(\) C«TIQLG@’.)C O)O)GCRI’.)('D @O@U)GO’.EP J @é%&wéll oooeooo%[(__ﬁ;é?o @@COD Q

le]

(‘\O NER

& v §goppl esl[Gu 3gocBgd op Bedl §&  eogpPads(§odoztesiolopd) (gd
E:e0d Jo §¢ Jo [030:03€ [godeaypiloopdii 303000(38¢0 (§ocud(gdel [gdcondonnd(yd(Gs
E:905 90 &¢ Q5 [030:03¢ [godeoydiloopdn Adae(ge slodaaniadlsonpd ss(goieooegpEscodi

elgozcadqpiadcopd: eoedlEs o (36(godenyp ¢logpé: cog §ecloopdi
(c) 208e00(08|:8&:¢qp:

6lod30:c3E:00p5  2006020(03:8E:qp:ad | (M36[godeoyde(gpieny §aoloopdn omdaenr Beol &
coqpade (§,§05(030: B:ad(03§:09)(0328E:(gd(G: 0m00lo3Ee0d qp ¢ o AB(godenyd Cloopdi
MQY§2096¢0 coqPa58(§|,50530p8:4) c02Ee(g(03:3E: (§6(G: 0mo0lodCaeeod op j © ops 3AB(godempP
cloopdi

5|Page



22°40°0"N
22°40'0"N

5 ;
Htee Lone RF

22°30'0"N

22°20'0"N

Legend
s Transmission Line

Mandalay-Lashio Highway |

o Jf.'. t
. » Jaung Chae RF
o g s River & Stream

Switching Substafion .y
Power House fa? Y, o Reserved Forest

0.5

o 20deom(nd:8E:(goSeoyPelde(gd

(o) cobzgps
c00n0Es(ge 6lodaanicdianpd coprgpadicodi om:coé: 20pS0d(yae(§|CagnapSad coz.§q(Gr
3330lcudzgp: 03 66 (036 ([godenybognanpSadaopds ccparoeay §ecloopdi

6|Page



(s0) J'\)<>Gm§c§§:

6lo330:c3&:20p5  38e0l[§l, 051 oyEadeoqgoaber caoemrgPIERE  CVNI§ERd5(gegrdfeseo0o
JR0emBa3E: o3 (godenydogoie(03otieoy §qoloopSi elodeeiadl: mgitqit: (godeoydapozé 2005605

3OROIG0:QROP cmooocﬂo%sgo:(‘écgogcq:§c§og&73@q:§:oggo§ (DPTSC) Q [§59$:ooozcoa:> cué:eg%;qpo

le]

Qp:s@o@é: CLOPUSC?OGSODEQGCDQQD:@&% @OS(S]ODé"
JGi é]o%m:éﬁ"]

399:%@{84308%:3908(73 é]orgsgo:g)ﬁﬁsaoaéﬁ ssoocrgs\lg_ocqsao:c3|5o58é08§:o§:33035:§ ooéesooo%eq:
QNoCD (Q) eeoloaosaogéz méeaoocﬁq% cqpooozo’]wéu é]cr%sgosééjsgoao% ooéeaoo(f)q$ e@ec?sp (Q) ?

398('.)@[ mé@é(ﬂ&)éll qCS LBCD? @a?@[mée§€p (J) 3222 CR'(S@OSG’]USSQOS(%CBOSGSF?(S:(Q(S()'\)quéggg.]O:%

(DPTSC) ‘?cf: eqsso:cgjﬁoéascmoéaaooécogeqz§:8:83§ (DHPI) oieﬁ eooo(f)éq(ﬁ@cf: cméoo%gé:am:

8éeq:§:8:89§ (DEPP) © é]orgago:ééﬁ 333380)&56909(1561% c@e:?qoeazq(f)agmé@[é(ﬂooéu

PROPOSED SWITCHING SUBSTATION MAP J

$on  clodmnggmandorpdesndnie§ mad(gesapqpiad egiquSmonpdgdcarsesep
J9  oopdesonndeqeapdcéigpimsemolancopdend(gts

J90  opSesonndeqiapScigpianiamemotmcopdeudepiaag mopd:

@a@@lé]cgsgo:cﬁiézogogm%@&aﬁéqo méeaooogeq:cx?ﬁce%:qo:o% NCEH or?gcn%g; @cmoés@ooéeo%
c c c cre c Q N C o € Qo OC c N C c C O o c c
eaoocame@@@[g: qcso?gmcsﬁ B.0P0:Q&C DOND§I3PEMICIZOOPIGUIOPIORSDR Q (3) ople eoo@ooo:

L o I

SloopSi

7|Page



NCEH

BODs
I
MD
[
I I
GM-1 GM-2
I
I I | I |
Business & Construction Matgrlal Finance & Planning & H_R.& .
Investment & Operation Planning & Accounting Technical Administrati
Procurement on
Department Department Department Department
Denartment Department
I [
I
Construction
Implementation
Unit
[
I I
Supervision . .
. Design Unit
Unit 9
|
I [ |
Civil Construction Test & .
L Electrical Team
Team Commissioning Team

$gn  mpgadel §0p5:0sé 8d03§:memoémanpicudopiugsd
J9)  oopdesonndeqapdcéimsemnlaacopdendgl:adiepad odimgjsen:

< < NPy Q C < Q < < [Py Q < C NPy
O')&G@OO’JGSIS(\POC§SQIOSO? ’\) ?@%C@CS sra@:wmeaoocamq&qpooo:@: U)&G@OO’JGGF(\?OC§S

39@m383900ée@5[§53c950$:®§®3 O%S}%G@S’Bqﬁ%@wg:ﬁ% @0028 (9) %8 G@’S@CD’JSO']:DéII

8|Page



@022 Gl ooécaoooﬁeqmz&c@:sacmo&aoooécw%@é:aﬁéqs 9$.?$=@ﬁ$@0093

o 2020 2021 2022
Phase Activities
QL[ Q2]Q3/Q4]Q1/Q2]Q3|Q4|Q1)Q2| Q3| Q4
S Recruitment of consultants
g Appoint implementation consultants
1] Fanilize design
§ Contract with IEE implementaiton consultant
&

Resettlement implementation
Contract with raw materail suppliers
Recruitment of construction workers
Construction of temporary worker camp
Construction of substation

ROW clearance

Access road construction

Tower foundation works

Tower eraction

Stringing work

Test/commissioning

Completin of installation

Construction

Q= Quarter of a year

A 8603§:mad(g0p
Q.01 8803§:mad(gopeimgjodmcondqps

c Q Q < cre < o o C C 0cQo OC Q

NCEH 20p5 0ga8m mgaBonds(goG: (gdeodeamayls eqaeniagdodsdepalodaanieo:g8oad§igp:ad
C 0C¢C N c cC o < c CoQ@o CN c _o¢

copoon(glsl 88E:eqpag(gls 6C:8:(g04(gSs memalancopiendesontgad(gl: §¢ 003§86a§3(gcdCep

<

cgéc%:qom%a?oogcaﬂm 6]:>op_on NCEH :Dg momﬂg@ogo G@:@d]o)ém @:qp:ogé ézeaooéo o0&

N c c < e0C C c co o C o C
3(gS:e(ogp¢ spdi0ponl 88E: s& 3EQIE8Lnadap cpdc§imaey m(ogigp: 03sgoiaqod§cloopSi NCEH
< < c < C cre C C
0pS  epdmeox(gpoos) eqresiocond(§:  0oSodiqIEad8ndespdicon  gSimlmeim(gd  §¢
3[g0:6000326[g5 3680005338808 §:q203 E:03eNanSc§eamdongp:8o503E:oqoseaoaacn:dias
° 2 Q= Ge:0p 20C§: T (s [ ? Re0:acCe

3002360000203 05§ 0loopSI 0839@5 mgadenonpd “NCEH 20p8 03(3p38033jqeo00g8:aaEecnnddoy
[§82088” 07 B3I eqo>qi[G: gé:3E88038:qp:g GEsoRegiqadsqclon Buplagpdaied ¢ ofadpdeasnt
6805Eg05a3026p5(gd0laopSl

9|Page



N o
U RgaBRopdg
NCEH
I
BODs
I
MD
[
I I
GM-1 GM-2
I
I I | I |
Business & Construction Matt_arlal Finance & Planning & H_R_& .
Investment & Operation Planning & Accounting Technical Administrati
Department Department PlEE LR Department Department on
Department Denartment

¢ Bn  NCEH @gcﬁ@_oé:c‘e
Q. opgaBiegp:
PYB:qpPieN 0053305053 500qP:a3 @wdt () 0g¢ ewd(goonidlaopdi

mgaBas0ndag05q§mgdacondgp:

@002z 9l

MgaBd:q)S (egecos)

o 605 (E-1-11) cegolcods Bg-Ge) (03021 gi6:(goooopd(§|, 051 egeco:
* OB JIDJGIRRE
e OR-GJO02008R

Mgadqeg (c4(GpSeos)

. :39905 (A-051)1 ogg’x\)é:l Gﬂ@ooéq&yg(ﬁl @guoggl@wo& e.s?@ésoogu

M CRR CRNNRRRN

G msdoododioyEecyconso§iodg§agdiagonypieg:qiud(gé:
G.on  msdood0§0qeycnsosiodepiang wopS:s

|- JR R <, o Qo Son Sorimo .
00§RE00308:0QICEAYAVOT0§0O(JCICED cgcoaococqocﬁsoqpacﬁi Resource and Environment Myanmar

C . . N C C C N c
(REM) &¢ Sustainable Environmental Myanmar (SEM) ¢ o&oglcqp:gzco'Iczeaoocam@dIao@n

10|Page




@ooos B meB:0050§:0q€epcrrso§iodepang :opSs
2 30p5: apScormodqp:

Resource and Environment Myanmar (REM)

Q NP <
. @OOO’)O§ O’{I GC\?C\)D@CS

« opgodioyenponn(gis
MEOFYC

IEE 38q¢300 (go(gS:

. ('fo)é &)é C\)(\)DGUg ﬂqlﬁgqp CD@GlCQ@D[gl@@CE

Sustainable Environment Myanmar (SEM)

)

SEM)

. goéjl:o?eﬁ o[;) (ssoc§c ooqmoc?)ecocoo@c

L]
@ 3
on

S spS:0poomead(gae(§popodge:

2
1081600000603, §3|004p23286Ed00(g|9(gE:

G- Ji

8, . S ¢ ¢ <. c@cooc S .S 08 e .
M$P0000$:MYCEAYCOO0$:OO|JCQCE 95,9 $332|$@VOI:() @VO:3

m§d:0050§: cq|§ccocooao$ 08(gé:adepaagj§enon:

(Q) ogé G@%@ooo:d]ooén

@002 QI meB:0050§:0q€enpcrrsod:od(gladlapad o imgi§eon:
Timeline
2019 2020

Task - e -
L g | 2 .2 |z
T EEE s 5 & E B
o 9 @ |3 B [6 Kk o S 8 @ 9 |@
T 8 8 5 8 s 5 S E 28 B B B
o =z o 8 @ = =858 8 2 B O =z

Organizing IEE Experts

Desktop study

Meeting with Proponent

Preparation for
Environmental &  Social
Baseline Survey

Conduct Stakeholder
Engagement Meetings
Preparation of IEE Draft
Report

Submission of IEE Draft

11|Page




Report

IEE Report Review Process

Revise comments from

Review Process

Submission of [EE Final

Report

Disclosure of IEE Final Report

g 8603&:a¢0003s8Eea00p0ea1 0p5g)St0pSsmSigpel da00390BgMBeE C0SRE
qIodqp:

9.0l 3@ Bopdiadepeeonnd

53[5[8603 810905 0531005080 Se0gcuos05:05GS:88ep 8555 30880005658e005 i @0aSi0d
s20050865(GoootiloopS

5005650248 2009900030 §:09E 8§18 810010 go8

Qc Q C Q
(TJ(T)’DOU)O«?OCZI 8('? GP CDG:DD(T&'@SEI(YJQPKY? 39?061(7)®€1039G§ ¢

o0
Co
()
2
/
=C
«©)
'—Co
~2n0
(ele]
2
o
=
O
.-epo

L
C < Q (Q < C N N < Qoc
C\)OO?U)GGI:CDS[SZI 80@34{]0839386(733C8C\)’JG®61§ ?C onjepieticelyioaicrlaviealc] ol CY)G]?ZOC@@ GO§C6]§

le]

3¢ 0050809 CBE:038:66:85200c00eqaP0S(03:508 (MOECAF) uoﬁe@oc 2058, 00523 0loopdI

3

g

JooG ?:}ao)ogé oorgoés 508.%, 2038 o:66) §c:>ao>eoo:)eq qooc?[_g ool (MOECAF) 308 oacn@ooo§c:>aoooo
oo%o%:oqjéo&(%:ogé:eqzo%@ ool (MONREC) oosjoooee@oc mg o@ 0300[9 MONREC :Dp_a o?L)sa °.§
:cﬁgq&qp:ogc @ems@gg@@@s@@c\ngcﬂijn

[y
(<]
2,
C
3
(@]
—?:f)
=,
Bo
on

3
(S
Co
)]
—&n
oz
@)
on

< Q.9

° C C ¢c Oo¢c O¢ cr-e < c ¢ ¢ Oo¢c O¢
:Doa@:)oo§c:Doooooooo@z(qcoor%,:ooescqsm?@:gw (MONREC) 200 00208307 CCO§IAOEE):0GOS
(ECD) ¢@00503€ Go§34P:033],8.0p5:6) 32§9005038 ngd:3a0:326C:3(g6G (203:0005(G: vod0:09E
oc CQ o o) o Oe o Qo CNOC CO_C CO’] N C C C° C
NCEP Opo3 QEIE @@ sono: QP2 IPOY39)Y] PO98.35C$OPRQ|0§0I0pdI MONREC §¢  00d08:07|C
08§ :eq 8 28 S°‘§ (ECD) eﬁ 8.0 (30% 6320050l (3 (Q) ogc ewo@ooosd]oaén

12|Page




2005@200§620020000508:07IE

£§808(S§G€1§O$@88’)§

C

< @@é@é OOSO.%,SO’{ICQ: [N Q e < Q
. clgcﬂs &C oc R o 00508§303C 200720 00208§303C
or g opgéiam: , o oe o || REPE P3go? B> < : o2
0095366 o o salailel = gOe36E€)2 0OM§: §C oc <. s g 000620 2000@20 COMQ
sfaqc.sg@o) 632030CEP G@’.’)C.,C\)ﬁ 3EIYE §¢ oe o oc oo -
54 54 5% GIS g9 - o (ocs o 03] 06 00§:206: 20§:006¢
o8 800580668 0CEP §O§ 03)$023¢
54 ot §P8 54
58 58
dqQI 2003e0004¢ 2009000050§207EB§:038seq0§(0F:8EN § 0p5:0

13|Page




9.1 m§dood0§:09EBSnd¢s0§:08(gE:c3aaS505
cy_léoo%:;.(f:gé:agéo%@:goc? (MOEE) :Dé JOo@ ?c?c%l @005(\) JJ qorgeq,eogé

° < N <

:39861550):)(7% oaoa@ooo§<§oowooocgo§:o:gjcoo§ 2036 N o§@ 3g2¢ (MONREC) ooooc@@obben 330

Qo OC
ﬁmem@: 32

el
L

Q ° N < C CQ Q< C
330)61CQ®T)U°)C G@OG&)OCG@ 00§2@ﬁ$98®39®93| 39(7)&@[?[986300 G]U)GQDSC\?CS(\)@SG@G@OC%I
[qul=}

88ScE8earn  ooSofioyss

(NP} '] N '] Q
0)3380?,0 OCO OOEII

-O -80

< N < C C N < N
O§JYZZ]CODO’)G€13('D§=E ?(} GC\?]?dLOD('DDDDGO)GGP@e.;Q)GoQPa

°On

ILiL

GGDDEQPO%@S:D&Q Qﬁgé(ﬁc%zagog(fa J()OO

EIA Procedure) §<§39@ m@a:oo%o%:oqjé

o3
O
o
|_Q:
)
— (B

o

00 ¢ < N Q ° C c e . cCc C C _<rQ
(X)@OO@&)@S ®[§C33®®€1C9®3 (YJCOgCSGI§ QO306|(JDC: %O®®§QQG§$C0§@353§ (X)(\)OGGj JOO@ 9§®I

Q e ¢, 00 ¢ o° o, RS, EIA P d Q <,
JOOS ??@ OO)O§o02|C®9L('fJ GQ)Q)D%:? 0)0)@ Hab] d?aC\PO§go ( roce UFE) 3961 oo§g s00D Oz?o('f.?_l
N
C

L ° L

QQ ¢ €. 8R8,..8 Se Q . . Q. Q N . Q N
G)QL(D@&)§°®®[§ $3206)C90O0C ®em§°399@ocosaqoeoo[§q|m $¢ 3’9@’%@&3&?& @Og

o co 90 C Co C o o o o < C ocC o o

0520001 OGP E:00505:07Ce(gIEsqPe0d(Gy M & clgdgps TqPigdnss odCoeagiess(gts

c < CO o N Q < [\ C C C < C Q < C o <

qooSgpz 00508:09CB60§ 3038 voSo§oyCerng(0(03pdg(gEimdmed  §&  @03:(geeRd
o

< < N < ¢ Q9 C ’] <
GSOG’DGD Q)OD&O?O oogogc:eoo@eﬁ C\?GQOO Cl)lD_JII

oo

@022 &l m$805G(9(\)961$836ﬂl:@0’):§@93[§83

Type of economic activity Criteria for IEE Type | Criteria for EIA Type Economic Activities

Economic Activities

Electrical Power Transmission | All All activities where the Ministry requires

Lines = 230 kv that the Project shall undergo EIA

o

. ¢ ¢, <900 ¢ ooc@coonc .
QE|C: — VOD0§3IMYCCOPMBEYCII0$:DV(FC YOO $O2

(m) m§8 omo$:<q15 SL Lqumoaoc%:wo%@& (IEE) :)3@0?05 oo%o%:(qéogi?(ﬁeec\;moao%,:oo%
C c c C C C

@8: (EIA) §gsocr§®oe:>oo ROC3&E OPOQIPIOPIIMBQI:

. oc%o%s(qéogé, 238s eq:Rue3 (Joo )
° oo%o%:(qéo&% 22383 613§l3_5380@3(J<>09)
° oo%o%:oqjgzo?)z% g:gao% o:o@c cooooo m5§é:(Jc>33)

goes (oo J)

°
£ 9

Cn Cn
(5]

©n

° oaogc?é:goeaqps (Joog)
o c\\,ﬂémé‘)‘?ézgoe3or%sge@éﬁo’]o%s;o:q%é:eoosaa%qocﬁm&ﬂé gaﬁ% epaaﬁsé Seliczlopalerlclok
(oE®9)

[¢] c ¢ ¢c o¢ c C C C c C
*  32¢]22023005083M0|CVCEPIEPITEIY: (000IR059) CVB:RP$]|0P4P: ( J0oF))
. oiézqézwosq?@[:qpseﬁs@géageq:mo(vg(f)c;mécﬂoﬁooégoes (Joos)

1l4|Page



o e Q . S @o Q o[§c Q N ( )
ORJR {00! IQQOAEI36AQI6(03:32(DROE3IM(GCI0CIORPOE3 | JOOF)

. agf?é:ac}s sgee@seg §ésaoesq_p: (JooQ)
° Gegemgwoéaoes (Joog)

. (DéG(’f{ISGS@GgG&?O%GSODQIDZ@§238§SG€1§8063 (J()O@)

. Gﬂ GU)’JC OO’)I_OO)@ Q_P (D’J(Ya (I%% SGq 80@3 (JOOS)

° eqs@qc:sra@o§g[§®eqpcsqp §:>3 0:66): RUE3 (JooG)
. oa@eooogoea (Jooe)

. 8oe§|[:o:>e§|’[:<§§§oawooog§ Gq:§we[§eﬂ3°moc73weo>oceﬂo [§ ar% CePROEs (J0oo)
. 03050396;@80@:3 (Joo))

. mcﬁwoe@c?p_g:goeaqp: (Jooy)

*  [geSoporgieceqzsdiappoes (ogqy)

. C\?8c§:géew:sggqocﬁm&ﬂéseq:§§ dﬂ%:eocq:ﬁéqo Roes (Joog)

o OR:o(f)esprﬂqpsmocgofv%éz‘?&eq:gocs (oRE9)

< Q

(@) @@é@éa@éqomquéqo@f: &DGO’JOO&&QQI(TSQPZU%Q)&S (\?(TS@DOgOS@é@é(S]:DéII

O Q o OCO C c O < ocC C o C Q C o
333(g)8603&:55000583E @000 33[gpS(gpdadCapong) dgps 8¢ 20eo00rR85|054pien

o B0CYPORu303§:238:gC:[gl:adEap 6q,6000CIg ¢ 08:8056320 PR3
o MYPWEEOPRERSE 0000IegIBEdGP: 100305(gE:s p_gmoél
o _¢ Co < < oc < Q C Q

o FBegagqEddienen) 0gpSigp:adiap g§00da0S 060 0l

o [¢] N (oY Q °
o Bogjzoggp:adiep pSvodi
. @ Q@ ¢ _Oo¢ oc o Q

3(Jp3(gpdsdapangde:opidroodeprooeanooppaly
o cqO38e3204p:EdEa 68500 2060003

[¢]

< < () < Q¢ O < N < < c. 9
. (ﬂl_ﬁ&?gﬁﬂ?ﬁ@c\%ﬂ?wﬂw& GU)OGDCSU)GQDc?({PZ $¢ 320CQ|33 3’9@&@&8‘? GIDGQOC OOD

C QC Q °
G(BC)(T)(D’.)JJ:E&?CGT.) @Q)’.)O

o :Doooo§§ evlesbleloviebicalopttiotloe % sﬁ:raoooo 2060000) MJ_%S%
*  OPAOLQ :f)oo&oqqps L?_I eq a(% CEPA0EID) g:g
°*  OPAOBQ epoggooc;@:) @5 at% cep émoé (UNFCCC) §<§: oﬁ[oggooeoooooée

. o@ . 9 °@ C o (] Q Q N
‘?(DO)O@&'» D8 @n@Lo |l @@@eog S’Q’J&JLDGZDGU)OUI%&QI(D

15|Page



Bi  ooSo§:oacapeosionEaliap mefgmesend(gyodyp:

[y c o¢ < C C C N C < <
OCDO§30’{|CS(PCQOSQQI(Y)SQC\)(DG(DO(D%@C%O&C&OCGCDT) Gmsgqgsacogsl anraqp_osscog:l G@G@q&

le]

326228 s0030&ENEsle 02020 03&:00 @8 2 &C COUICV3NREPIIODTPCOOD O (ﬁw@f:"o%m
38" ||.£ ‘?o L§OJL & e 2 "‘{P° ?‘o 0 T GT') QI S & i A e

Lo}

é]O%GQD°C\%E°C\)QS°39@@DE°O)O%G '3(73 8(73386@0@3336 D08 8 Gm’)é (735(3]33 C‘" G@ (TS D
Al it R ° CRI T 1 ﬁl '%61 (ﬂ °08 8. ° > Q{I ?

(o]

(o]

o
NN C Q o C N C Q N < C N

OgC@CG@(ﬂ[ﬁS@@O%I @QOGcO3 s?(": U{GGOG SQCQOGBQIU)SQQ)(DQ{PSO? (?CSSOCSG&)OC&(Y)QO?

Q C C NS o o < N C o N c _o¢ Q C

GQ?C\I)GO&“SH(T)QPSI G@qlm§oogc CSQQ{'[EGQ@DS@G@(L)QPSI G(T)’.)CSO’)CO’]O)QQ_I’.)S ?C CD('DSDCSIC)@L@(D

° L
326006 338 (Q)G °°°8° ) 32 (YSGQ(.\)(YS '3"39'3"(%"0’)’3"000%3]3) QII 0000&: CQZ&)(CZ '3088(73@
cgecgardy)deqididigrsy g qpia0:3i0223009:0k0p8 §a0yE5qpaBIady
$

C < Q Q¢ C N C CO (Q C < Q
GC\?CO’J@CS CD& Qﬁ JQ()G(DQ(\?CS Gﬁ (\)GSS’IBLG@DCZ(J)O)G(RP(DQ [9L§(D({PS[§OG:DO §§0)I CDGC;]

coqP56(§|,4pp23203050] copdagtiedien:3d(geslgdoloopdi
B.on  20omd00050§:0qE

()  efgqodg003€(gé

Qo OC < cocCc ¢ C @ Co N < Q C oc C c
8803§:(gSe(gon38E gSrecrann(glimdatdmcudgyodaes o) jooemelodaeni:cdal  codize(ogoE:

C C c C C [N (o] [N [N [e] c(e o] c [N
deagpadanl elggedsoagé(gaeqjmanten cgé(géaaqjimen(yd(§: g me00esapgp: 3¢ (9o
eqpSiqps ¢ c0rEm1e0mEm§2gia02 603,60100p51

O '] [N ocC c Q '] [N [\ (o] (N o [N < '] c
333(g|elodeaazadEsonpd $90D! Beolsé coqpade (8.5 05 qpza3(goda0d:ag0:laopSi
mé:sﬁe@oézméeqo& $900 8¢ ogc;o']@osgol oémcﬁcq&mﬁ:;«o@ésa@é@o 8o G0 © OO0 @osg"l@:l

Q C C N [o] c N N C c Q o C N C
Bedl §& coqpode(ogpd o€cvudeqqpdso[gEm(géen 8o 00 ¢ Eoo [(0gois) eogpade &
N cC o [0 (N C c Cc O C C [N
qgr(032203E 8om qoo © 0000 (g §oloopSi cagPEEINdgPERS sEPMSY],0RE FBEoDTBAE

C C C e o] C < C N c O (N
00560005620036§30022 3¢ 603,6(G: 329],600064qPgP:3E 3BR§E05E®20520p503 Gop qCladESI

(3) 038603

< Q8. 90 Q¢ Q < < Ocoﬁ e __S.reme. g, S co'] < Q 9
6105330200 C:DEMD§:0DPOCHEPODO [_Zﬁe:)?cccm 326§, 22000 o@c@gsg sleHeplelepiobly(¢lievTobl e o1y OV}
C o < < cr-o < C o C
3203Cs wemeoTogm@Goooeoq_pmcgoqp:?o eooo@[eoqpmcgoagoo? (Bawgyo Group)i 0Q:e0QpPOd
@%:@5@{5@@0(}5@03@5@ (Plateau Limestone Group) §§ Gp_aoéeoooecqoﬁcgoog (Nyaungbaw
Formation) o3(g®20p51 eon5(0d|eoqpadagoapde (Bawgyo Group) o3¢ 0§ad|eg[g§(0gS: (Pangno

Evaporites) .§§ §o$c;o?_p(73cgaog (Napeng  Formation) c:r%o']o&ﬂoop_gu ogLeo?JQ(ﬁcBoc{)ogé
398()’3@0(80%)161@33’.) eoq_pcﬁqps?o 3;o$sc;epé% oé(ﬁeqocﬁ (Pink Dolomite)i o{azeoqporc) (Limestone)
8eapladeoypnd (Red Sandstone) ooog&fod(ogudeonomedeaplod(gsiempad (Red Carbonate
Conglomerate) qc%@@éscof)d]eoaogseoﬂoog (Rare Cherty Mudstone) §§ GQPC\)GO'.HO(YS (Shale)

3[g020p51  GE:e§un3e8:00830503¢ cdiempadandigElgéempadagoe (Plateau Limestone Group)
¢ Q.09 ¢ Q(Dlm't)o°° °(L'mtn) .9 SloonS 0@0 Q .

0RC 3AEMEPM (Dolomite) &¢ 0dseyPOd (Limestone) gpzap 6o 6oIo0RdI Q3G HUOGICE

8050308@@ (Fine to medium grained) 39@@3900’33501@: @(ﬁ@@@(ﬁ(‘.}d’) 3905@[5 (Criss cross joints)

N Q0 ¢ C Q CO 00 C o C ope . o c
qpo(ﬂocc;aoo 0:9:66PCHE TP SEPCIVEMYeM0D (Grey to brown Dolomitic limestone) gpzopcopd:

<

ocgooéc\%m (Massive) eoTog(ﬁGr?e@oEseogﬁqwéM o@:etqocﬁ@f%:@é@éeaoaﬁ e@q(ﬁc}\oogé[gé

20p5  3g)§320005 (Karst topography) ddeps(gdeoles(G: clgeogpioloéean ooudep-§oo (terra-rosa

16|Page



. Q Q Q < Q C C C Q < < ¢ _C < .
SOII) G@&)CB’.)OOGO& ﬂq:D@ll (I)G(Y{POOCB’.)@@ﬁ CD(Y)U)G:?O ()’]@(.Dc? ODO (f (I)GI(DODO) O?OC\)OS (Permlan

to Middle Trassic) saoo@oaoogn e@occoooeoqpmcgooa (Nyaungbaw Formation) og PO meog eﬂqeooo
e(qoooeﬂo:?o eracooosscom?s@oga?zcgaooo (Medium to thick bedded) ﬂ[g: e@e@:(ﬂocw@
C ¢ _C oc C (2] C o C . . < < O o C
9QOCEPCHC 3OB:EEICIDNECO:PM 0P (Argillaceous Limestone) qps@o:n@n S eleoticlonlnlen
C o] C o o o C Qe C CO o C C
QPsogc  eempcizeqy  (Phacodal) cgo:eoqom:no:qo:ﬂ[g: moocoooo@weoooeooc?c;dﬂom
(Calcareous Shale) g2 §8 39@§39cp° (Interbedded) cgoooégo@o%coTe@op_Su é]o%:raosc\%f::o%é(ﬁ&
oo@ Goqpooe@ooea Kyaukme Active Fault) §<f: %:805@05@3 (Moemeik Active Fault) GOTO%@OS[?]:

o}

364,6(g00500503E 05 es0pd1  Ba:(gEBEM§e§uon §& 380§:09IC0p5  @s(gicaqiCesozd

co C o Q
o2p5§] 6520901 [§68Ee(gfeomn e(g(gEandgpiace 3§§20p5 ©.1-0.9 g [§8(G: 2005005002:6200 ©200c8
ocm: 32q|:3200%(Modified Mercalli Scale Classes) 53¢ ocon: o (VIIl) [§oe(030E603,§92051

f)

(0) clgeagj:men:

803&:e§uooodeagpadoztanpd §8:gpSe0Se(goaddEioztayeapad(§: m8me(gs egaeg]tmen:
qllzcoguqo']:nén &3¢0

80

oIl (g8 &< e(gol (Red earth and Yellow earth)

g GoooéeoToaéecooe@é[ (Mountainous brown forest soil) §§
ol emoéeoToao%eoooe[§$ (Mountainous red forest) or%@ o]oa@n
@) g%

< QC o C o] C Q o c c.O Q Q c O Q
[§§GO§CC08C 3990’)39’33@9 61'3308(78 ? ({"_SGO&Q(;]OD&II qCSUg?D GLSGPOJ (G@ Qv ? GSQD(Y)U?U)D(\) SQCX))I
Q ’]O Q N Q < ’]0 Q oM e '] <
G&)’.)CGT.) (‘%\O 00000 ? @§O q&) SQ(I)) ?(; G§€p&) (GGG(B’.)O Gl(\) (j) GeQ0 3’3(1)) 0%@0)0 33[2”

JOoR 286 %s@c\xraqcﬁarammqpeagq cooigs(§,038  8005qI6:98:eqg§005 0 Jrq 8880
conl(03ie¢ 0] E:03(§,0303E 00pq 8cB80m &¢ o 8c880mo BB§[gdloopdi GEs(§|058eco
028§:gpial 03C:000g05QP:Ie §0ITAT0D qé:%:aa@caoosaqsﬁ 90 022Q:(§.3¢ .6 80§ocBnfodi

CrQ < Q_©9 Q 9 @ ¢ o 0o ¢ Q Q C Q _¢
GU)OC@S?Q C°CY)[9 U)CQC JSO 30610) 0610) ?C J@G) GOGIODCUDO 0D 3200208 @[SSI §\®S’3C\POO
Q

QC _ o o¢ G Q _¢C 9 C Q 9 ¢ 9 O ¢ C Q 9 ¢ 9 C
39§@&? G’BI SEI:?(:{I’.Y?’.) 06.0 30610)0(7)0 (op]] OSJ 80610)00)0 oD t?(o: OQS 806‘[0)00)0610)
39083333%1@(3]33@”

< ocC oc C c ¢ o (o) C c Q0
G(\)S@qgsfaeogsa?cspo?c:m:)@C°c\30c§°eﬂ3°o? §§q%[9l°§03| GYPCIOOCOYGPI&)  §QO0R66)F0%
cy_léog)sﬁo%se;ogézogé oo«»glé (AQ-1)i oged]@ﬁo& o%sc§eo{|§a:)39$sogé [cti (AQ-2) §<§
C N[O (8§ C N C CQo OC < c c co ¢ C o O C
eaq_lome[g[°§oo| 32COMK|EIGE)FCY|OPODO0D§30§:390C:RC  000QIC  (AQ-3) ogo;ecﬂc 20:9(¢

03&:0703010051
e 3 @

17|Page



o%é:ooogqmﬁqpssaq PM2.51  PM10 c?é aoom@o%ées&;oo%a@ﬁ (S02) or%c;ﬁ oo$f§:qp::>aé
Bgj200020050§:07 € B pSa0633:(0005R03¢)c0dia8qI0dqp: (Joog) 0&B:0nd eaypspdics
c O < o C o _¢ o) coc¢C ¢ Oo¢ co < N C < C
20pSadeop qoloopdi Ba(gE  §adoodqE8Eemndads  (NO2)  00§8:20p5c0p5:  c0S:p§]10dqp:
?§B0005  cagpspSiegopdadeay qoloopSi aa(gnislodeg gps(gdeons  mMogsBesond8s  (CO) &&
oc¢ ) c c o¢ o C < < N c N N N o c <
8Coofq€eanndadS  (NO)  odmeo:  codpdgiodgpiope  copdogtierd(goonigiesieandaopss

g, S e &3V on & 80ms000S c__. S, Q QN o . C S
0PC2000Q6)1Q03Q|2:39§) GC3EN0D$P3Q[I:2020 PRPOP26:3I0COECE D000 QP $326$32002:03C0D

eogaqcﬂoaéu

(3)  sgpd5

0

a0p52503C:0m(glspdesigpiad  elodanicdlsgodoogiep  codime(oglimgesp  (9) 3
Q2 T Q{I T YT $39 R s32§34|C €] 3 Log

On

caoocgméo:nén 035 ooo[§§° °c°°qp°(ﬁ3 ooéc@epc\ﬂé (Js) @oeﬁ@o c;aooéacﬁ@@: olo€eaoo
CHPYP:9D §906qF20:0q006880838:00p5e56p (N-1)1 33e0l(§,§05 0§:egeaqpgp (N-2)1 Bedl§|, 505
eqocoooqp corgp  (N-3)i G('f{PO'S [§ |.§9° :araooo%s\moeqsgo:%ém%o%écﬁ;%: ooéec?cp (N-4) §§

G(T.ZI’.)(T)G[S <§(D O%GCD’JG('Y{I 8:) 5 U%@ O’]OD&II

le]

o%é:oooggqm%qusgq csep  (9) ?é G§§(€é3539@§3(ﬁ§333é 50-54 dBA 390883‘%)1@3
<

a0p523309§203§:00p5 43-53 dBA [030:§ cloopdi
(@) odslg

(®

Ue%é]?d% U)’J@é C\?CC)C$ sQp°: Ofce) G§q3 (J) 9%86@383@35&33&(\” Q8°G§QOQIO°?O c?@OPGGlSQ’J%CR](SO)é

<

84308;% s0opoegep (V-1) §\8 saoocﬁqgoeqsao cgjowooeoo.? oogc;‘?ep (V-2) oo@oo'ba@u
o%é:oooeogﬁcooo qm:%qpsa@o: e@%@dl G@%@"C\)’D?é 10*LOG10 (AVERGAE (107~((RANGE)/10)))
ogo%qp%ep oaorgcforgooo:eoaocoé:eg%gm%:qp: afaogés é’paéopg eogoé’lqd]:nén

(0) eelaoeléaoeag:

< ocC c < c c ¢ o¢ c ¢ ¢ o
Gqsgqusfaeog:achoeqpmo@c:qo:@@e:no CR$R§OW(IC:  §¢ e@@co?c:ooo@cz QQOC QP
@C < C Q oc C N C C C N Q ocC C G C

o>coo[§®39§: 0YCIPOM JO & JO @osogc 0006§EP (SW-1)1 (UOCOII6MgR328: 0PCI90D QB 03¢
N C C N C CQo OC c Q c < '](‘
006§EP (SW-2) ¢ I2000D6|§O6E)F2ECQ OPODOMD§: OIPOESHEPIIH0RC 00§ (SW-3) eacolC: ()

N <
G§q3 GC\QDCD’.)Q(;]CD@II

§E§2600DIB0N000:6006agP:00  Bloalodgegps(geodaé  REM-UAE  6lo33a&:a3c0:350loopi
c[g(gcadCiom(gl: &¢ elodgqfeoonaodgpen @¢joont00d0§:0qEadEapasapimeag: (0podagose)
083831034z (Joog) co00mal prdpodiemaneqe(ogpt: cog §eoloopdi

18|Page



B.on  eowevsvododioyé

(m) o 8odqp:
8éo%.§:méc§qosa$:m58lo§ogé g_(rg@orgcoom qooSGoTo?)%o?)nSoésqom
20062 (ﬁ@é:qpseorgoqcﬂoaéu &ﬁ@o:q%ésméssge@oézméecwocﬁ

o]
3
L
oddiqpians  BOC 805 (0]) Gjeop (G GE:03m@ade IUCN Red

?
eﬁ[:%or% (Near Threatened species) ooqé:oé “32&”3083903 eogﬁs}cﬂoopén

< oc ° C
clgogode(gdcaqps (giqp: &
c C C C

p&:50826090006500Cg B

Listi eﬁlso?é:ecﬂoogogcﬁgsd]z

97910'0"E 97920'0"E

T 2 N

>
z z
5 2
ST F
& &
a a
@Kyaukme
z z
& =
st 2
& &
a a
z z
2| Legend 42
N N
& . 2 &
L Transmation Line | ©
Buffer-1000m
Agricultural Land
- Degreated Forest
- Reserve Forest
s Scrub Land

0 Sources: Ese HERE, Garmin, Interm: increment P CorppuSann USGS, FAO. NPS, NRCAN, GeoBase.

%. Japan, MET), Eq o B EopenstreetMap

! lgulnmeters l

97°10'0"E 97°20'0"E

Q on

19|Page

apé:eoienconfgéionpdesapapi(ge(gd



(3) cogold:8o3gp:

eﬂo%asozc\%&coézaae@o&méccgpcﬁ ogé:aoé ecocooeaoocarrge g;o%ooé qp el ielen) eﬁ[ (ge)em
L IL J

Qo o _¢C "|O°0 O C o "]
§00020920Iq):0 C (Qg) q|2 Loeor& 30 :>op_o||

|
qéscfllso%ogeﬂossgoég S:Cﬁcfl[:@mooo)ql[: ©eo0D  Grey-headed Parakeet :D@ IUCH red listi

c Oo¢ C c C Qc C < Q C o C C C
We0050§:07 B Eqpecpern(glianl 6lodEaniadlsgoda0§:ap(G,505 () 9§ cpBies BEepaagirdacond
s 632003C:82:eqERCaPIY|IILMIGPE c30803EN0Ceg §¢ ©200056(go0deIE

qp2 §¢ (gnzeonnsondodase(ogociaaepgps dlocoloopSi
()  opdieq BEqpaagiodmcoadqp:

§90p1 93¢0l &€ caaPdd (§|,50503eN crBieq BEapaagdmandgp: 03 @won: (@) 03¢ ewd(gooozdlaopdi

@002 @Il §g0p1 Bedl 8¢ coqpads (§,s0503eN cpdicq BEeqpamgindascondyqp:
o&coudeq
odso[gé g o1&
e§uo AP | pdicagees B3y apdieqpeeolé:
FB0O0D (ocBon&om
°o | o0t Joos)
Bl.505 %) 38 338econe )
) Bc38om op:
° | §8R G900 2qBo JoqJo (CRICAN Q0RJ0 J99%J JBjqe
J | eoposs | BByg | g0l SUICRE 2989 goeq | egego | RBee
R | Bedl JoG9R5 | 2%eP 2B e Q960 2585 qoBoy | 9629

06 &: - eogeogardy)deq:d:B:igos
(0)  cpdfzgéoBragoSarpfornom

[512Ye5) %@G]_UDDSQ%SU)OSCQE 39&{".)80?33@ ﬂé le QP @@@[9 OGC\DDC t?(::, (VI<e) C\Reﬁlsqumé‘:
cgogilogoloondn  cEif§ecdqpicgd o p8eadedod  ggorrooacdingadleg

< Q N <
39@’30(7?9(%)03@333333&)’.)%900? @0028 (O()) CYO)C G(B’.)@CD’.)OO’]CDQII

@ud22 o0l 8.8 0532303030308 20p3 999200

b

o

[BL.505 03 sqdund By PP (g0t poeolts
coppade 966 joR QR 2q6R JoJ9 - 9QQRS
§807 53959 999° 2Jod eoJ eQ 9090

3Sedl 96RY RJo0 J98 2 - oBg5@s

06 :- eogeogardy)Seq:d:8:g0

20|Page




(@) clg=opiap

Q.9 (M . .S Q¢ - Qg Q S . .9 s (20) e .S oS
&3(7)8(?C61’J[9L§(D390{)(D G@SD&%Q_I@&?CQDBDQIO’DSQCD(DQP‘,O? @002: (00 (%C GOD@CDD.,O CD@II

i

@022 29Il G@saa'?:qm

%) clgadj:m0o: copadd Bedl $90R

o) 3933330)88%(73(?"_3@@@@010330??@6]83 Q@QJS OJ?SGQ JSJJQ

J apSoonzeannelgedunedlé: G906 @96 @006

Q (") (Y{I(YSG@ - - -

G | e0dgopdeiobielg - 209 599

9 |6l R09 2005 5y

G sre(g JGGy o9 0Q0®

Q| %@ - JROGE -

()] @l:%é:/@l}@émaog&%@mo@a@a JQG?O OO()QO@ 30@6)(??
g | eofelg GRARJO 800 298595
20 G@%E° e(?? GOJQO QOSO
jole) 0%(7%(.?". @83@@[%8@&)3@81@3 OQ:)G)O ogogJ 3()()@99
0[)0[)9(5]8 3@0909 O?O@OQS 9OQ?3J

@)  SsgoieqeadCepang|odacondyp:

¢ - §|.§5mecgeogmpdyy Seapdidigos

NP Y

8¢ Q SN (Q So3eh Q 9. .. opvime
§<300| 060 ?(; GO’?J’J('DG [9'_0‘?(130%8] 3’39(7)0)0830@qu?00§:4{|30?3

398mogcﬁcp$q|o:[§§csoao QO3B0 e@oém Q%Gg%l Gﬂ')(ﬁéﬁl_ §<°°: §9§Uc) 08093 @@o:@loc?,ogqp
mé?@eqoé:qj @o’]oop_Sn
(c) oéﬁm(ﬁﬁcqﬁc&qu

gonl Bedl &€
?8 §6

L

o

SN Q C ﬁ < C NP
cOqPMe [9|_°§ODO?°® CDOO?C\)OO?(\POC§SQPZ

Q oC MQ Q
GG’BD(’D(;]GB(T[)C‘.@@(HOO@II

@0022 O Ji 00dgondgaadcdigp:
) ood§meeEeognd | Bopdaeenmeogod | BéogEiendecondenpdcs: poeol:
o3 B0
° $8% J Q Jg JG
J Beal S ol Ge QJ
R copadd | 86 Gy 00 Jo@

21|Page

¢q: - 6|.s03mecgecgmpdq)Seq:didiss




©) 3209300 8EapB:ice) &¢ Ipdcond9S:cq

Q '] C SN (Q c 9O ﬁ Q C o¢ 9, C N SN e S C"] oc,
@GO)O'%I 060 ?‘.g G(T.EP(DG [9[°§(DC7%® 390.?()0.?0 c?C:)DaoGSl ?(; @Qomm@§§°93 G3220000 SQO?Co

G8claogS

@002z 2l 2098cpd 8&€anB:cq §¢ 2rSc0n393:eq

8 cpd Sc&sad
) 2% OC\P pOck 80 A 308 003g3eq 30pS00d984:
o3 | [Bugcd §opdieq cpbaridieq
o | §g0 Q220 0@ Jo 2900 20.80
Bedl PORGO 9q@Bo e .G
2 | eoqpode Q962 Q9900 o0@2 0.66

g9 - (§.g5oeoge0gapdg)Seq:d:Bigos
(80) cporddigtioleg
égml OSG(;I ?Cf: G('Y{PO'SQ\Q [§|_°§OS(TOJ(B’§ 9%?%3 m@é:qf::oéeg@o GGDDCYS(;'G@CPBCQX @o‘icﬂwéu

L 3

@002 oGl §g0p1 9360 &¢ coPdd (§,5053c805 cpodS:qiioleg

o8 BLacS Joo6B- jooq J099- 000 Jooo- Joog

) $900 cleylcley! Q2J5Q0 (9%@.%:) 0G JOoo (e%@%s)
J Bed| QoBoqe qoGGg 0000098

) coYP5e 20899CEQ 00Q90G0O 00@9660o

¢9é: - (§.s035ecgecgmpdq)deq:didiss
(@  oy§ences
.§<300| &O)GO’] ?(E GO’?J’J('TS(; [§L§050%®3 (q%‘g@DGGlS&oBEq:)S’DQIUSS’DCD(TSQPS?D GS’BD(YS(;]SQO%ES@O%O’]OD&QII

L [

@uodz o8l ce0:d)l Ga0260:08:4S 0 $:0066:508/50§ 34"

coc003
o8 BLacS ee0g G0t60:98: oqﬁieocq:goq/
§°48
> |38 2 (Jgo 0p008) ofl J
Beo 2 (060 apont) J 20
) c;oq_p(ﬁé 9 (Jos o?oocc:) 26 2

06 &: - (§|.§ 05 me0ge0g3 g Seq:d:8:508

22 |Page




$90p1 9360l &€ coaPd8 (§|,§05036N 0y seoea:ee¢eqPd6ED 63a0050la03E:gdclaopd
@ooos o6 m§eocqEeoogeqpade
° B4 | cylieq sospode oydiede | opgolile qfreceq | cofeo oydseaqgysg oydedce
) g condeqpodags: condeqgpodags: condeqpodegsd:
| e ; R | /oo /o0
50§00 ¢ 2080 ¢ . 300660
L I B B 1 e B
B°C9 RBeq 2°C9] CReFeq] [%_.,3@61 P& WB*eq
2 3 3
o] §gq% SC)QJO 3 O:O()099 QQ O:O?QO o O:SOQJO
J Beo o@@gQg R :):QQGG 99 01 JRQJ ® 0: Joo0
G(‘q_pm@ 3(?3@?() JO OZQOOQ 38 3:J@39 G QZJQGSS
¢9é: - (§.s035ecgecgmpdq)deq:didigs
(@)  opooee:
§90p1 3360l 8¢ coP5S (§|,§0503EN VPIEEEBEPBYYMDITVAIYP:ED 6320050ER03E(gECloopSH
@002 2qlI »s0¢[gEa¢ me(gdopooeoypigp:
=30¢(géopon =e[gdopon
(,o (1]
D , , Qe
o} | B4 £ s | £ 5 %5 5| E 1%
2 S-S A
% s s |35 |5 B8 |8 |48
-
§ s | 8 | 8§ | 8 | = | 8 | & |F3
o $40D 0§l G 5 ) 6§l 20 R Q oddl
J Bed| 0§l G G 5 o6 19 06)0 29 e
R copadd | e§dl Q S 9 e R Joo ) G
¢qé: - 6|.s035ecgecgmpdq)Seq:didiss
@U0: o0l ©56000056[gondeapdCad:
0 : (09) §6 320005
o3 | [BLged BL.40Sopdeeq oo8eq 0202056[goo3ap Fieq | @00003algoady 4é:
o g J09Jo I RVOOG 0-99
J | 3Bedl o6egg BEEIS BEQo0 99.05
GOQPUS‘; OQOERO OREOQ 2J9%°q NARG%

23|Page

06 &: - (§|.§ 05 me0ge0g3 g Seq:d:8:508




(Po)  ooooeedEePaRgOBIBLdYPS

§ P (op]] :)DG(S] ?C GOQ_I’JOOG [9 § O%Gﬁ U)D&)DGG]. &)CGTJS})QJOOGBC\)(DQP ?'.) («333’300013903
@0)0']338”
[clo® e} OG" :)0’3:)0$m33€&)’3(7533§q9:
s[oR: Boogé

: : 3 : %R$(3 9. .
3 | BLqe8 ReP co ¢ sonps sops o9
° 8% JI S Ja Qo ° J
J Bed| 20 20 - JoG J 5

eoqPade 9 oE - 0 Q Q

GI% 83 - [§L§OSSDG%G%3?6%][8@613880)383@

@02z joil m@o:moooocq:aoeaomﬁaa§qu
sqdoond Qs Bg|opeprempds 005 Repremps:
o5 | (6.9 ) coqpe ) coqpe ) cops A cops
t EN N(TS B c:i EN c:i EN C\:Js
° 3897 9 o0 g ° G G J -
J | Bed Q o ° 2 J 2 ? J
o) coqPade ) 5 5 S Q e -

06 s - (§|.§ 05 me0ge0935 Seq:3:8:508
(g) Bes0oleqzadodioisondoguden:
88038:[godondsqpesapgpiogc  Jesoolaondogudeqmopgnd m§ns: & eqe(gpind:  §oloopdi
232

c

C < C.ON < < o¢ < Q °
ODOC(D §QUEGIUJU)OO’3808C8§1§GZDOC\)£S CD?S’BSRI§08C 32 @L C@CS@ﬂGU)?O']II 632099220

80 [_8’7

o] C C < o C o Co c o Co o o o 90 ¢ Ooc¢ Q < Q
3650080099905 66E30R05 (020dis¢ §002:c06:08 382 3ad(g)(3(G: 20053Ep(§|,§05303

8@@38@0’8 OSG °€8Cc: 032 09)39(\)(73 D8 36393(78(3]39(7%8° @@(ﬂ&) QII
9 38 sl" T G]. QI (ﬂ °? i g

@0028 JOII @_Gm‘.’)é@ﬁs38(66613&8613(\)8:6@08:%9:

8esondsondogudeq:
&qpcodicfood: & Bedl cpods
9 §¢ $87 0P
2§08
e o qor0S00dmpé:s o o
ccoe(03o8zc0é: ] . o§cl o§l
(3293:6(g|8Ec0274)
eqe(o3ocicnd: o§ol o§al o§dl
S <. .S ¢ N :2: (con3[oR N 0.
. gop-eondopls-sdegd 0ge0Vs - i (605(03| | egeVs - Codif:
qooo"me“ oQ ¢ _ ¢ 08 oQ oQ
(0g¢¢<) § 09204 @) (RQ-J9¢¢) | Q9 ¢<)
o Bedl - egeco: cqPade - 9z00S -
Q $Q0p — COEQ: Q [
09250088 Bedl - eoqpade 0gec:
BOD - BEEQ
(¢[g:e920p58§:08) FENR "B . Bedl - ooz eoqpade - comE(0f:
§8OR ~ @O®© 3cd) [y [N .
Bedl - ea0o€(0) COP5S - 6geC:

24|Page




Goqpoga - @ém%

SN oc
COYPPO6 - elsc:ecl

SN o C
COYPI6 - B2 -

eoo
QVRHyE
1 [§ Q .9.9,
¢9Ss - (§.053e0ge0gapdg) Seqsd:digos

Qi oodosq€ &¢ cpgodioy€medl cvndeqpadgqpiaen: capaoodiod(ge: &¢
coqpulooadaoneoscs: §pS:c08:qp:
QoI GOQEVIE0§:08600§p5:c0SgP:

c ¢ N <
OU)O§°(7?JC ?(57 26 LO§ (Y{ICSQGOTOD(DGGID(DGQJC)«GQ’.L GQ)Q)DW‘? (DG)SIC)O&C C«DCDa@I_GODC)(?

(-
5
9%’)

£
)

|_o:
O
1

00deqpndgmteudodgl: - B603§:000csi050mmA30d vodosiE & creosioycadiap
C C < N C

00566pa5egP:E2e050005(g s

oodeepndgmiadedigé: -  86088:000ci0dmaBinde  (gdecloonean  aondespadegp:iel

< C o¢ 0O 0 [N N
206002300020 @CS(DDS ‘?(03 @DQW (7)0? 9§°?§3[§CSII

wcﬁcqoo%gsao:aacﬁ@os@& - o%°o%%zo?f)c§z®§39&%233:9@§eo'rmocoao DD(TSGGT.)(YS&:EQI’.):S’BC)S

[N [N C c c(o C coo¢C [N N Q c
qucﬂ:wmwoeaaoc@lagoeaoocaoo[g:c&lc 07]$§8C62026200 oamecpmﬁqo:eﬁ 9320000CqP29F0:
sgcﬁ@og[géau

(o) wcﬁeqocrsﬁsm:co%oqos@&

@ Q<. Q c@ce Q 9o Q¢ Q e °© Q. Qe QC _0OC
08C SOC [Zlav]ave) QQOCH:QOIEI0ICHMIFCO|G|0  DONVFIEOIEI0ICINVOPE§)O03EAD  OLNDSIICED
Q5
)

Q< N Q C < < <
GDQI(DGDC\)(DQ{P‘,I S’BC\)’J.,OI? § (:?_”_ OgC (DQCGC\DCD’.)Q(I% &)’.)Gdgoﬂqm(:ﬂ’.)u ?9 IEE GQQQDO&)(?OODQ)GCD’.)

° ° C C c ce [Ny Q C N

ogaeﬂcsggoeﬁ %GO&G@@[&{PS?QGOTCBQG@QQ OC@D@QD(DGQDm&%GOOWU)@C?Q?OC?36{]’33(78 Gaoamam@

N Q C [\ < < < c . o¢ < < < Q C Qc

6]33@” G)cGr?’.)(D OO)O§8(T{IC ?9 QRE:EO§SO’?JC&?CGT.) ('QCS&DCSGC\QCD’.)@CSQPS(’Y? é]UDGQDSC\?CS
C <N < Q o < c ¢ < Q _C c C N

Qo8 S'BG C)CoCDO)GCRID('DG&DD amoo'boau o (B§§C\?OC§3®B(DDC\) S’BC\?('D GC\?CDC)GO’JCX?CD?GODD

:DOOGG]?OOQJSJ{P%?O -

m[3|ovpSesorndeqianco

. %@ Q Q o on 8 S, 8 @ Qe QC, Q c Q¢ @ <. o°@o°
[OPRRE0VMIEE:CROCHIOPQIE(YOEIOD DONDG3G6VGOD ?C C\)Q%GO’D(Y)C\?OG]ﬁ Glg§|cscocsgesl
Q< N Q ¢ ¢Q ) Q< 0. 0. Q N
C\?OC@‘SQ{PSG@Q(} 393:300 m 6 ’.)SCD’.)@CSI S’BQJLG?GT.)({PS%C &)@OC({PS&?S%:@CS ?9

Q

e, Q S opiel oo: @ . nno‘,@co ,@(‘ Toon2&Slorns
GOD20RCI0ERORQ[I:Ell DINQYMIG|GQ[I:33Q:8)3|FC: QYOOI QOIKCOIOVII

25|Page




ooécaoooﬁcq:mocu

le]

° U)é@&)i)(ﬁ@qu?ﬂ (DDéz?(S‘, OD(%GlD:(:ﬂDgC\)éOOSﬁG@D(; GC\)Q?&O%@(SS?I %@3&?(}, (7?-%9’]6&2]32
G8ecT8EES
< < C C < Q C < o ¢ ¢ Q C
° m&GmDmGGFC\)OC§03\)gg§°0®0§£&ﬂgg| OO’.)ODS’BC\?ODDGDSO’)§3Q{PS? 3360’3?(03 @Q)’.)GB@@
o0o¢
S‘BG@ QI’.)o (%O’) ?C II

[ XN < Q Q < Q < <
L G€133332[§9 'DSC\)O‘?C@CS ?(57 (D’DODS’BC\)OOD@’JSU)@Z(\IPS? 8%)339&@39@@86{"38 ®§®O’)(’7{I

c

@ .99 oc[§c
§O® Cs GﬂCRIC GG]_CTQGI@G@GOge(X)? C(gesn
e cQ¢ & @ Y SIS Iy Q
L4 O)&G&)’.)(DGGFO?: (D’Dat'}i(; UD%GID:QI’D%? S’BCQIC(?C t'}\(o: (e EilDSQ?@@@CSG@DQ G@&)CB’J
Q. Q.. .Q e .S, @c T°°[§°o
RO {& CEOOPIVR06:Q |§OCOIl QCI§Ce
c e N =¥
L4 @O)GO)C)(DGODDG§613QI’D§9 0000 O?C
[§C C\)OC§ Q{P"G@DC G@E} [ G@(Yoe MOI:QQ33 @OSGOTgL.(%@é‘;II
o 2 2,09MQ
L4 mod]o?cqo"@ooop_omo@c G@DC° LGGBODQI’TQ ﬂ@ +32CP30Q[2s ;O LZ?C@CZII

C C < C o oc¢ c C
o olodmnicdiieubime(ogpliondengpad  elgglicotiagpie(o3é  moCqpadig&lgt: &S
58

N N N N N <
S’BOCQPSﬂCSC\)CS@CS ?(‘;G@O‘?GO’)

" g
3,
)
©n
3
(8»
[
8
O
3
2

2p5e8000566:000c 2qp:6(030¢ c0r0§E:3q@r§qPiesBapesapgp: B30
o opdea0MEa:00csiqpi(gdeaon omdlodecond(gls &¢ canonud(n3zag(gicrdcigpa(o3od

C < Q0 ¢ C o¢Ce
320Q02062:Q[2: 6600000 oo?ooamqo GIQT\C@CSII

8808§:copSuodeqiamoco
¢ OC¢ QcC [ c Oo¢ c N C o o [N '] T
o [g[g8B8:a88:eq:c08c§iqpieannlodql§ozd crompIdpaSiel 2003358 or&slogps(gdes
oc¢ C
%C@Cgll

¢ 9¢,.Q%, cos ¢ Q Qe Q€ ¢ ¢Q _ C Q Q
L @L@C@%o&)@o@ﬂ C\? § (:ﬂ’.)o G&)DC&(DQ]-?UO)C CR]OQ)O)CDC\?(DQ)(’DOgCJD(DGq:)m?G@DQ
Q< Q o¢ Q QRS Q N Q Q
CRIOO)O)GU)SGQ%GPODQ{PSI U)DO]U?CGQ@QGOTU)(D C3c|00¢ 060220000 @l@)(’f{l@CSQ{P:
GSeaTREGEE

C Q < C C N c C C NPy
. é]OOfD’DS(.\P SG@@CSQ(Y)DGQGO C\)@ &;)@QI(YJ@ qc?:raogm GQOCQ{PS?U)(%CQCSC\)CSGGF (\POC§2

(:ﬂ’DSG@’.)(S: SDOC[_Bg(QDSS? GQLD%SDO)DS@O)GOT% @é I

o BBEBS:BSieapcrdeSiqpicanndqasdi§ogd cansGaSargp: scodmE q§RSES:
[G8088:BSseqpcpSegiqpiasonigoddidoy 25ogqp: 209522038 qf§e(ges

26|Page



(3)  oooSeepademen: 9894§:gE: ¢ Bad(god(ge:

0808@(%2(\?80%2({]33? %OSGOTC\)DGOD’DGIC\)§QPS ?(:‘, CQ@DZGODDGC\?C\)DGO&%QJOSQ_]’JSSBGOT 3’3@@5@

C < [N C C N I C (‘\'] < [Py c_C < c o¢
OO(T)GGP(T)@GQDS 9§ﬂ?§2@C3 c GQ(D@OD@CSGQDSGSODCQ(Y)QOOO@II OO)O§8('QIC§§ QI?S%O§8('QICSCL)CSP

C C N C < < Q C "I N < '] <
CD(DGGID(D? sam@m@c:aocepe?@:o@oeﬂom? G3220001 @0028 (JO) CQC G(S’J@CO’JSO OD&II

@0028 JJII Q)(YSGGP(TSQ@(YS@OS@E:&Q)CS?OSSH(YSQP:

og, Q. Q¢ ¢ <. e < Q. Q¢ ¢ <. S ¢ ¢
SBCY?C.,SGCDO ®em§,or)@c;§epsaogco :DO)Q?O)CDCLGDJD@G(D§003£G§€133908C0 (CDOCDODCRIC

J2 802) cogdagdgéedean avadespade

8é<ﬁ$:méc§qoc§cqgcg$§ 3303?030038@3038&0%%80)@&?61’3 (R 8o % 90 8om)

3228 G 5 Q[@"@E}GOT%&G&)O QD(VSG 'DO’SGII
s CORPRRG? T 8 i

N N N Qo OC N Q
c3003¢: 2005605000:60008803§:0005e8qp (g0 8om)  Fa02
coppg§§:  m(goicamestogpiopé  (ged@Eeann
2005eapadel
(034]$ @603 20000036 E:3(gdgpiased| eqodaondeqpade (304§ 6
QW q T 61 ° QI ° q r q it QJ'?
0EIOM)
N N c N T o¢
320¢300¢ 2000326 &:3(gdgpizeedl 34§ 0000w
c C C C
220¢00¢a005eqp0de
o¢ N N
(030§ 6 co ¢ 3 §83008:)
605 200000326 E:3(gdgpiased eqqpS 0deqpade
912 §)cs Qs 9122 PO
o¢ C c C
(030§ 2 §0 §S m000d)
N N (N c N T c (N N N
[g&:aa0: 3§p5:c05 2000326 8:3(gdgpimedlmgpdic0d 0deqpnde

0050§:09E§ @comEs30002T20:
o N N N 0 N c N
caoplimeolonyé  jo%emnod  e[goficd
oc¢ C N
c08&ea00 2005eapadel
+ BdooudmaoodmaoézE 0% 6 0% o3t
e[goé:cd codean wodeqpadel
° T q i
0o 0C. ¢ c. ¢ 9 0 9
« 86cB§:00p5egepapoptiopd o3 Q0% B

@ &0 60286995 2008 Soll
G(gICIQ0 GORCEIOD MEEIMOQI

< < < < < < C
3220¢300¢ &)CD’DOS’BGICSGQ@O)G{P:S’BGOT 3220¢3200¢ :D('DGGT_)(D?

0050§:07IE§ @O §T000:30:
N c N 0 C c N
c300p&imaolnE  Qo%emmond  e[golicd
oc¢ C N
c0&€ea00 205eqpadel
C N N N C c N
2oudm0dm0RE 0% eoyd e[golicd

Qoc C <
G@%CGOO’.) CD(Y)GGTD('D?LII

N < < < < C
@9@33@&)3 ODU)DO?BQC:S@@@QIDSSQGOT @@GOSGQDD QD(DGG].D(Y)S%

0050§:09E§ @romEs3>002T:

27|Page




< < < 0, < SN
® GS:DOgCSS’B&D(;OgC Q() % G('Yzl'_') G@DCSC\)

GO)%EG:DD DD(YSGGP(‘IS?II

Q<

o, N Sy 13505 Q NS Ta8s051:9005 Q N
32Q)||332023 SQOYY[3I0M0EEPM0Q 00008 32601 3MY|330MEE2MQQ33lI

soqi€
cnézajz0056ap05¢ 0odo:oqi€ascdl eomnéiagjzaondeepodegps

@02 JoI 0050§:0q)€a¢ cpgo§ioqamedlaondeapade Baoocoqpigmai(god(g:dgdiqp:

28000008 gp2e 20382307 (030§ (g&:=e0:
N 9. QC. ¢ <. R S
Booooogpreedean 8803§:00p5c4epa00pCs cq03 3§pS:c05
e, < 9. o¢. < <. o) < Q
32§p8:c08 88038§:00p5egepan0pCs eqo3 300¢300¢
9. 0C. ¢ <. g < RS
8803§:00pSesepanayés 300¢o0¢ @epdicad
9. 0C. ¢ <. g < Q <
8803§:00p5cgepap0pCs 300¢T00¢ 300¢T00E
9. 0C. ¢ o ¢ cj ) S <
8803§:00pSesepadenypagse) eq03 @epdicad
8503 8:0058 <. < S
8803§:00p5c4epa00pC:8 e 3§p5:c05
9. 0C. ¢ <. g 3 S .
3933(53300@ DONMO$IOPIGHEPIORCE 3220¢300¢ [_ngeoueooo
Q o < < Co < c <
8803§:00p5c4epa00pC:8 e 300¢300¢
Qo 0C° < o C Cj <
8a03§:00p5egepBe0qdogss) eqod 300¢o0E
9. 0C. ¢ o ¢ cj g < S <
8803§:00pSesepadenyBagse) 300¢o0¢ @epdicad
Qo 0C° < o C Cj c c <
8a03§:00p5egepBe0qdogss) 300¢00¢ 300¢o0E
9. 0C. ¢ o ¢ cj S <
DOMFIMREHPNRENPCRSA eaN® FPRICRO
Q o < < C [ < c <
8a03§:00p5egepBeoqdogds) cqqRS 300¢300¢
<., ) RS
ea0008: eq03 m@§pdicad
o N c
canopé: cq03 320830
° g < RS
ea00pd: 300¢T00¢ 32§p5:c05
C c C c
canopé: 300¢300¢ 300¢300¢
8. oc. ¢ <. ) @c N
8803§:00p5c4epap0pCs 03 So236000
9. 0C. ¢ <. S @c X
8603§:00pSesepanayls ) Soozeom
8. oc. ¢ R < Cj o @c N
8a03§:00p5cgepBe0ydogss) 03 So236000
8a03&:00p5egepBeoqdogds) 300¢F00¢ [gSenican
FOORCHPRENPRA 320G GO
o QS. ¢ S S < N
8ac3§:00p5egepBeodogds) e8RS [genzeom

28|Page



29|Page

N ) N
GSODUgCo qu? @98’30@333
N Q N Q
G32003C: 3220¢300¢ @g@O:G:DO

<, § . ¢
GSODUgCo Gqﬂ@ 39:?&.,0(17

<, § @c N
©32003¢C:8 G2 €O256200

<, < S
GG&)O&)C‘, GG]S@ @(}GDeGODD




@02t il 33&)9003519:5{3903@05@53
0deqpody 28o0000&qp2e
caqpalooadorneos
od | oadeepade 223008 opdee0003(gés/
03 §pS:c0eqps copdood(gés amoco
. 805288:(g&:am000
wayi(giaé: §/ed
o o o 32805:c05 32805:c05
Beos of $ 0
° COOPRARTIER: I . 2Booocoqpse 28ooo00qpse
£ A 6§eo00 6§eo0
o0 o o 3a0lamond 32805:c05
80 69 =
J | spedadscorgale 2005eepad e o
o 35p5:c0d 3p5:c0d
@ q
o o [o) 393)9390)(3 C oc¢
80 o9 QPR $Ce2
) 280595000 200566003 —
o 3p5:c0d . oc
@ q QPR $Ce32
St | T4l e cydoqpiSeono
GQ)3PEPOIBEIESG N ¢
s ) 200566003 - -
eq@a%2(g1e o 2030300CqQ < ¢
© q QPR $Ce2
6§eo00
(o] [e) [o] 33§é30(§ < (o3
< q QO # ol QO SCEa
c[garapdancogist o
9 o o 200566003 .
clgododonse o S & N ¢
@ A o QPR $Ce2
6§eo00
N N o o 0o SQOD(ESDODC C oc¢
qac:oean & Baog: of daqg&en
G [g€agé: 005eqpd
o 3p52c0d . oc
® a QPR $Ce2
0 o o 3wa0¢amond 3w20¢amond
S0 69
Q | Soqj:oqaq 205eqpod — .
o 3p52c0d 3p52c0d
@ q
B f. . l C: C Q: C
eneficia o8 35p5:c05 35p5:c05
pedigieqisd RepatelenE
©
Baoodegosiempl: | 2005eapad | 3%00¢PoE 32008
o a
B | ©o% ¢ gl sao: of) S cqdeqgdéeonn




oc ¢ < [
3CogpSeqps 200566003 8 Booooodgpze cqeqgiens
© 6§ eo00 *
RIS . SecnS
e3203(gpSo0gp: o2 @§pS:c0d 300¢PoE
QO 3 OO OG ﬂ.
YSzeoeap Baog:
oo N N
00 | cdfg|eqsas 00566003
v s . e, ¢
. . Booooodgpse 325pS:c0d
co23EaPOS © S o
©8eo
N N ﬂ
m&qlaeqg
< o S, ¢ SPS
252060242 o2 3§p52c0d @pdicad
CG 3 OB OG ﬁl
YSzeoeap Baogz
o o N N
o) copsd 20056605
SBieses ; | o 2Booocoqpze 2Booocoqpse
cO2IEEPOS o §
oo Ju o o
. . 6§e000 6§e000
m&qieqg

o1 aqpilgpdopsceoy adeagiegigl: 8¢ mqpi(gpdopeieiéolod(gé:
o.01  .gpe(gpdopsdeoy sdeagicgs(gé:adlapapdeiodyp:

C QocC C < ] C Q C C N 00 c Oo¢ Q <
o 6lodaocdE:(goda0szep(§Lepigdeoon  sgop Beol §& eoypadd 03§ 20033Eep(§L.§05

@G%G%Gﬁéqté@q%éﬁggg’)t??

N < N C c C C c O C C
c65(ggodgpiasos gEzcuc:oné(g(geaas GE:03@N 206030000:6053)05 gpPaaa: quo(3

cQ 0e & (9, Qs Q
m00§ﬂOT?EEIOn§\§GC78°€Qbo [21%ep]
Qo

%339@@98839610

all

n  On
s

0C 9 9 <

o cwéoo%é]o%sgoz%cgor%eq:?éog&ﬁeq:fg:o%go§ (DPTSC)i [§L§05 EPCi [§L§058ém§:8:®:80§ $¢

Q 9.9 o
&)0)@0)’3820):8’3@0%9

c. 9

co ° [ o Oo
0220§§294P:5603,50(8:

Qo OC C N C
8603 &:me(030E:3epend(gy|odgpiasd:

< N N < < C C <
ﬂCo(\)CoU)C@ @C‘,?g qcooocg‘ﬁ D0GIIDC0:QOVJ OO Q[O:3933 QQR@CoII

I

Qo OC N c < ¢ C Q ° C ° (o3 Y
o 3603§:c0dea0olonel eg(gpdeond & aBeolgegpiogé eopedq) IEE s3&epaec(gaecsqp:

®. i

o o o[§°o
GC?GSQGSgoGgo Call

Qo OC c < C C QC C o C .
88038:¢(030¢ 2005eqpade(gdeol8€eo0o cmgepiore cac0dqpisé Focus Group Meetings

[glepd(géan
Bgp:(gpSopsceny sdeagiegiglqoodqp:

@002 Jayi mqpe(gpSopesmedicy sdesgiegigqrodyp:
° (N c C N o C C
G%ﬂ@?w@ G§q3 ?(ﬂ: 610’)9 Gog"@@%oeéng{% :DGOO’JOO’L?OOQJ(DQP.,
Com Qo o _ N Qo o N Q.9 Q, Cory SN
JJ-00-Joo@ c3lod:06:630: c320g [Qzeqemaz05 o] (§: eomoigéod
90)[% OSl CDGSGCD')(TS c@')°@ S 8é(7%°°@§6]0)0%"
$87°9L1% B¢ * e
Qo OC © O o < (o} c
®em§ngu®og’3=§<ﬂoll —08]:?60%0)36];‘:@033‘:@]3‘,:961 @go%ea:))ux)
Q< o (9, e, N N . Qo¢,
Wodorpe  §[f:ep8:03m0305  ofiBo3ss
< o (O o C < Qoc <
338 Gswgo[glgg?gmmﬁ QGQ)?C(.;]OD@”
e, <. @ N e, 0C. ¢ g < < 2.0 g
JJ—QO—JOO@ euqleoG ge320C QGm‘?oG@DG@QCQPLQD& 33@@0)389@83% ?Cﬂ:
o < 0 _ Q__¢ 2.9, .. 9. o¢, ce scOISs c <
§goa[9[°§03 [9L§LDOO®GCDDQ°®°9|[°|I 0@m§o@®mce OO:)C\)?’J ("?oGO CoGSOf)Cglm
< 9 9 o c <
:)D@GO’)383083§€J§" 339338"

31|Page




N
°
°
°
°
o
o

C
Q

(6V)

1
L

5
o
d
0

°
H
Q
°
o
H
o3

S’BG('D’_')(%
G

o

G200 ;W

qEe033.

o
°

Qc
oC
T
N
Qe eodC
Q

iL

']CDSII :3']GOG

ogmospeeﬂo

o€

o
o

00 36E);
QCqCEOl3P

[?3
(‘ﬂo
Q

oc

C
(op]
<
[eplov]]]
e
C
[ea]~1ep0]
cocC
DC§C
C o
2C

coe:eqoaoooo

<

§00520
J)
éll
¢@a
?D GGl§° CRIOO)O)G
¢

[N
300

OC 2020000C

3
N

Q
N
S

°

§29°8

N
§:e(03

C

N
050080

N

»0de  cudeso
o5&
L

Q
(95)
IS
(~]Csl~tN0)
e
Q
°Q

o

Q o
Qo
Q
s}
[qelesle]

?
cs0oly
e30$ )

3

Q
C

o
°

o

- 20660703

OlonoSi
o0deqp
0260l
2051

(6}

o
°

383?".

Q

o
°
o
°
o
°

USesy)
Sce6)
GO{]&

£

|.§0520660703

o
°

36

dg) e
108

R0g)Seq

pg)Seases

L

Q

¢

o<
©$320I

o
°

(o3Y
G'?SSGII
|
oc

o
o

.
s

W2
*Q

|

N

L}?ODI

R4
|.§oON

S\
9

.§OoN

JUSeq
JUSeq
J?—OO—JOOG

It

2060
It

2060
Jt

2060

cooeM)

<
320
C
Q
Q
<
320
C
S%OSE".OGG].S?H_SG§399I

L

JJ—QO—J()O@

J?—DD—JOOG
JQ-OO-JOOG
JQ—OO—J()O@

$

QO

M«.'wL

o0

P
|.§OON

co

088056

L
o
o
o
o
o
o

<

&
C
:qp

s09pd
Begp

G&DDCQ(TDQ@

eaype(3

N
GUOG0
4

20

co
§2
C
2020V
GR0OMOYOGK):
Q

N

[ep)

Q

C

o
3

Qe§
Qalm
0zed]
Sepagd wodeqp

3

Sel2
L

N

c

co¢

<

¢ eop,
SELAI

7t
8:
N
230905

o
o

36(gogiComom 8608
2050

o
o

Q
8

C
o
o

6

<

OD&II

<

sl 00O
N

ae|r

&II

Eqecgs
(=]

§

ILG‘l§ oo
sdT3

o
o

L
Q
(95
<
CoopoIl

[o¥y
oc
6

”l L
2505 e¢3
e
20§20
8

8ﬂ0

- 85
Q

Q
cO
Q__ <
C\?GDO(;]
<
2000

350!

o
H
o
&
o
3

9|

o
o

SgySeq
YBleoq

<
[~lepe]

L

3

N
ol
N

16§33
:é’J:
§23p09!

|

o
o

<
N

.o

Al
JR-00-Joog

?

(Be

Bedl[§ 05

°
°
°
°

3USeq

qUSeq

8ed3
[~lepe]

<

By
320

JQ—OO—JOO@

L

32|Page




J?-OO-JOOG
38q)Seg):643361

G(\)’JC§§G(’Q| 8’33? Oil

ODGC;][QL‘?OOII

Brecqpogds
35g) Seaze|s
cconlg§eorgpradel

< Qo OC C N C <
- G('DDC:Q:?O’) Q)G(YD:?S@O)U?GDOB(D @C:@qﬁ)

(o)

° < Q
- GSOJQ@&OR(\R(X?GDGOT &l) (T.Z”_ OJ(YSGQD(T)@QFL

Q <
eeﬂoago']u

le]

e Q Q c( )o Q QQ, ¢
- OQIEO0MD 0000 OOX(9)QODCRCIOPF0

N N e Q, aQ
G@(D’.') GO{PG@:.‘?, OO’JDD(’YS[So GQG%°39@|.§1|L°

o <

O)(l%ll DJCY%OD 3 83(5" 9@39 °:39®3°\[§3°O')OD|
[ r° ° B1§°¢

Q co N N N (=]
[G:eomp e[guooc§d: oz05505000d  (Gieone
c@s@ﬁps@m:é@o:ooozor}:mo%& G@oooco.ﬂgc@:
023l

ocC C N N
- 000l03¢®me0d q § Q5 o 00>
003(5)83(73(\"38:3900Tm @oﬁogo:egf@eofrooé|

C < < < c N ’]
G&D’_)('DQ'L)OGGF :33@03’.)(:33@8@030?399

J?—OD—JOOG

€BemrgparSel
Bedl[§l 0

3seoppeen
30g)Seqzgys
o€Bemqrgpmdoel

c C c <
c8008gnd20¢aloopSi

- 20¢gjonean ccq%c@:co:wécﬂaoéu

JS—OO—J()O@

EE 4336

coqPad8(§|,§05u

EPC &

- og§eon 3960839@[3961 Jooem@a3Ezmn

4

o Qo QC,
- 390?=6‘[G(93€903CU)0)8(7)§»G(7802| G@Q)’J

N

C Q o [o]
caybelogtecoion  oocdcdaBeony @90
N c o N ° [
clgoneaybe(ogiam(gpdend mo305 cdecoondo;
Budget e§opzi
C o c Q o co o
- s8qpiardecg(dBorcdaBogd  Bigon§iod
N N c(e C 0O _00C¢C (N
2qCop05g05(Gze caqde(03:03p38E:0o051
- 6[guoo 00§8:(go53 cn5603g,0005H canSecden
Q o O c c C N c C
86088:e0dea00an  opSe(gole  2vdeool
~ c N N
3eq: sSooqimt:

282508 ©20p5030l0E 005N

JS—OO—JOO@

< Q.9 o
3)@60)383083:?%&

cqpad8(§|,§0Su

B:opqeopd
[§l.§0520060703:8:92

- é]OSGB’fC\%(%"C\)é‘GDG@DE“&D S :DOCDGCD’D
Hevle}] o3 3 l:)_D

< Q.9

@L:q°>5:oéoq|eqo(ﬁQGoTooéll 00eomSdi508
3 3¢(gg105e07E:5 §cdaaS20a5

T

33|Page




o3& < S Q. ¢
- O220I0PC3PR0Y 6 @ e() 338 oetiay

(0328&:303E: oqeqpad) 03605 oo ¢ o
20p5 60986(5[03:8E:3038: ogieqpad 20pSi

GOO Q '] C o OC° c G° o Q00 ¢ OO("]
JQ-09-Joog 3:8c8w0 - 6l05320:03E:2005 [0§:0026000 B8 056 6§&EC
N Q N C I © N N\ c ° [
op&e(03ceoqplal 35g) Seaze|s - [G:30ogiseopmeny mogjses  @Bq0
§osendeoqEgR! §o360360q:gpTRORI 6lo530:c3E:8603§:006903 20&:32(030
SNfQ . ¢ < Qe merno S c. <0 .
coqpads(§,s0di codeaonlagozwonadi  ogdeondod  eadeny
~ 00 ¢ ¢ (o] C c [N
255, B3DsOso0ez03 ool eorl:adys
6§32003 cagpe(gcopSieqzop:i
- ca0deoy eomapgapud  mEzg ieqraaynd
38 @ \@“, Q< < S, S,
02001380z o5(gls agdedagapod mE:qé:
6:000p50303 3200120030002 ©5:02:20E205I
- 6loSa0:c3E:(0sqpeoopS eaqpud(§: elg(gésas
C N
mbeesogal
e oc. _ ¢ ¢ 00 <o S .S o ..Q¢, N
JQ-09-Joog 3:3&:008:c008 - dB3053c(gqepesd cagegep3iaqps
C C oc C IS C c c
303 Seqz):653361 303 Seqze2i [glepSoogalaopSi
feoyegrzdoel vdadeayegrdel - slodae0:3E(godeoqdepdcondeggpaasos
C N[O N C N '] C
coqpads(§,s0Si cape(nge0z0éloopSi
- ogSodeomimgapodomiqlieq: mB0po0c0se
C C N N cCo
qp2 (glepdooalaopd goemSeaggoooo: 0063
Q< < era, 0N
og60dmgapudSayeapad(§: cooadedw:i
[~ '] Q@0 OC N N c _C
JQ-09-Joog 3:esls - 8803§:avemmlamoopSendodmoceazen
C C oc C C 00 _¢CcOo¢ o N
303) Seqg|:e53361 285 Seqzg|s B30588e(gfop  coqegronl  coypgRooDiqpiEaa:
< < . < < < . Q 0. O¢, <, e (e, 0¢ ¢
ogudeoo0deaygpapde! cgudeonndenyrgpadol 86cB&:me(ogplemepgpiad &g o3Eo
C N[O N N '] N
coqpads(§,s0Si cagzeg:0&loopSi
© N N\ N QOC Qo _OC N C N
- (8:3036l05320:c3E:86088:0069 aemE300R5
c c o Qo OC
codop§in  candecgm  8da3§:ae(0glimap
60 900009¢ 633309z
g g.¢ < N
- AB309¢65006303  elguooeagpe(ngieny!
Q C C N c C
Beacoqde(ngeczeotende(godeandoopds
oc o C
09323]§ 08 ooeayBe(03:6 eqeazI:I
'] C o N c c N
- 3le[o3pé caodecgaé coogpeiedlieanndgad
c c
20¢cloopSi
@ 0o¢ N [~] Qo OC < N C
JQ-09-Joog 3:8&:c0(g¢ - 8e30060m 36mB§:6036056500E(300051 Qued
305 0caee:e5338! 3H0Og6cek0)! - 09§05005(0)30503E:8803§:60q1  ©sGQs-
20| O8] 20 0892 Q POPCRCs §:€93 SECO:
NS S Q N e Q c 9, 8,80 QC,
RIoRS:e0grz0e! Ronsie:gpapSel 92005 82q000:08:88038:1
C N[O N ° c 00 _CcOo¢ O N
coqpad8(§|,§0Su - 3(0§(g|g1€ommeon; B8058Ee(g§os

34|Page




o]

< C
—(73:?“(78(7)0)6136 (S]CYDLoII

o

[2leplon)

L

I
Q Q ¢ ¢ e
Qaievlcteplep) &)QU)Q%U)UD GC\{IOG@ cOs DDC

C _Q Q o <
- U)(TJQ)(\B 0)608'?8(‘0 GéGPOS (G ? (=12}

< < < C O < Q o T
C\):«Dogc:) G(D’_)G&I)CGQ)&:L)CRJC 203 n?GOgGQGO

00 cogQ, . _¢e.(a < IR N
B8058Ca5p5:(Ge c[guoneagPe(ngecopds coqom

200520060311
Q. 0o¢ < < < 9O C ¢ 0 Q C C _Q
Jq-00-Joog 2:dCsopocs - 0RI§G0NITM  OOOOE:BIBOCIWON TIALOY
N - Qe 885038 o 9, e S .0g ¢
30| Oc629)|:65336! 3303g)| Oce9|2! 38603520 o0y 8:6830C  CYOBLIECYC
0§ec0e0:g03RS0! 0§600p6MEgPHRORI conézclepi
58(§, 505 - 860352605 202005 203 ¢
6OPO36(g|,$00 805826136500 632096098¢

°[§° Q_ g, ¢ Q @ e,
31931 83VQYIOVEORNY |YRSOR0:

(Lo
=0
OQO
[
8
0
o

0.1 dgpe(gpdagadmealeos(gé:
()  qpigpSopalaealeo:glgpdicod:

< [N [~ < [N Q@ Co N C C o ¢ o¢
[g§e00m000(geazooniconieons  angienraus0§i06(g:mdaEsenmm iy O(9(0362)03  2oadadEep
QcC C c Q@ O Q
cog:gr30g) Seqes|zgp:l 3009|:qpze 000s0¢ Blodaaniadticodiae(ngpiand:g coyrgpqpad

IL

Qo OC OC < N < < < < c o¢
®GO’D§Z&P QOGQG@DC 39q3€i|3° O’O)CSmCZG(\)C\)DCO’J"G:DO OOOU)OU)O§ MIc & (\RGOs?%O’.HC@CQD

< o C Qoc Q ° Q
GQGQSDG-%QPJ OO)O§0(7?_IC t?(o: ®90§o(72|0&3 2 CD?(T)‘%CG@QP»U? GSCD@(:U’J‘,OD co

@@GO(X)’%Q(S]OD@II (X)GQ@C 63339({[30396c?[§8 q (T%Gﬁ ODG:DD(X)’D:?C(SQI(Y)Q{P:GQDS CO(c)é(T)(%[g

3(03(g|agrgP:a3al 0ddlonpSs (g§,.6090l00p5N
(3)  e303(gpSopqpieiss(al(gqed
005a3Eepeoygrepiade  (gpdgodoonieoom(ad|[gjagrepedié: oo cedl  condd§oloopd e

m@’[@[qpqpscr% 39§8qj[89@5[§w936]w13_5||
@023 JGu cswéqo:eﬁas@@lqlcﬁ (s'aqé:qlla) §<§ 8éc73§:co§caoo§3;gcﬁ[§§@o:qlcﬁ

le]

eaoodqpreia(0d(g)glod (m0yd:q) ) ‘ 8503§:c05es008pe(g§(030:9/03

ooB0§:aqi€aB8adeqp:

o 0050§:07EB0deqp:al o 8003§:0pScigpiesonlgodepogd  20030000504:
020588&00gjeaqpg|oéaopdi YEBZSe3Bgefieoqs  mecoio00e8008g0d

cgﬂooﬂ[_f]: ECD @&\ &??@33%0& qéo@:cqé@é:

gpeacap3 c3ndsoea0ngndagniepS(gdoloopSi

. 9105393%85"(:0&39@@98"0)5@ oD 200323 S 98
3OQCECO63D 3 ¥ o) o 300050laa3C:
eaqpRg) & cloopSi
. 9 8 co 9 . [ SR Y I
. 86083§ic05es0o8nmal  eqds  eqogd &S | B8dqd:e  ofeocq  ca0oEg05a0:0p5(gddl
s 208 ceSemzonddlooss 208
208e00gp:ad eqpéqpaoalaopdi

35|Page




o C Q C O C < cRe C o C
. O)’.)O’]OPCQI’JS(Y? GGlOO(BGlODDQI’.)SOgC oop_oeaoooo@ 3 . 3903('7)0139@802"

e@paéd]u

opgodo€adade

L4 (D(f)(.D’JG@I g(qDé[%G@QpS (Xo)gl()gg% GQ{I?QIDD(EJ L a(,\zpa[él (.DOOI (DDG@Q{P@ 8[(75?6?1@061%?(3 (5]053%

< 9 _C C C <

O’]ODQII §ee0']o6®6‘[§39000)§C8(?o ®®'LJ'G®OC8(D38’.)¢G§
G831 2005

oC 00 ¢ C < C Qc NPy c < < oc

o (\RG@S@G CDQL(DQ GCQ]?Q]:D(;(S]:D&II o GDO)S’B’DSC\?CSC\POC SQPSG&D’_)CQO’)GTDO&C C\I)LG§398

G@qlD:S’BGOT?GﬂDé(‘QE::Gj GSODESFYS%EQ% SQéCD’Jﬁﬁol

uo

’] N [o BN '] ¢ Oo¢ co o N o0¢C
CloopSi §a6lon 2005838291 03008§ogpess p3&E
N N N C '] (N
§) 68058g0dogn2en5(gdclaopSi
. Q:0 ¢ 0 0¢ @ Q °j 0. o¢, < |, S . Q8. & S . £ 050005353
BEBAeql§0d  eqplqp:al 8608§:3me008 6205320238005 §24pe800E 9320535
3000566520 0loopSI copogjqeps  @e(gmesscagl§malecleonpSe)
9000 Qoooc (] N ooc < oc¢ Q@QQO
O3RPOOQ|3Q[$OD GYPCHERCaS ][$0OP(9D
N oc¢ (N c 0 '] c o¢
eqpEqp&&aopd @e@a@eq?ogceﬂom 2005838031
co C Q C N
o00ifopepisé B3t [GLgcdelgon  5¢
B:éeaqPe(nzogadgodmead(gont(gesemSedds
0 (N C ocC o _¢ N Q
[8l.505e(guanecype(r3:a8Eep Bodeqeandecd
o e < C@ C@ S S
B oSSy oopS[gopd  §ds00digp:
390%80 c C @° o o c o Q@Q '] c
38: cape(0g:eggpie0:andagozepS(gdcloopSi
o 886038&:c(0nE B8058qa0epind 208onEgioneaon | ¢ couSuonefgepiolo&denSsSolo oo(rSagéool
§ s R PN ¢O2¢8 q RO ?
C N N co ¢ 00¢ (o) C N Q
cagpe(ngee0za0&oloopSi 0200§8006p:aCo38E:q) (G505 clgoooss B:d
o
caype(ng: 0309305 ad[gjor(geqrembecd §¢
[8l.505e[guon cagde(0g:adEqpBodeq: canded’ ode
RaBgodonE(g  moopS[gopds§ioon:  gpaeodcs
C IS c C N
cagpe(ngeeggp: c0aadog0:ep5(gdal 20p5N
00

o N C C c. .00 ¢ Q C C Qo Q < C NN '] c
. GSZDOQIOSGL SQCDO’)GQSOGSG@DCSm?mﬁU? GC\{I’OJQI L] QO(ﬂmmzrﬁeﬂemeqscaoocamogo:e@@oo :D@II

o

QN

C <
:Dg:oba@u

° < C < C C
. GSODQQI’.% (‘ql§963961¢§9 GO’)oS’BC%GF)OO(TJCoﬂCquo L

Q

Qo8 Qe NSRS Q o
30339'.%C\?CoC\POCt?e&ﬂDeGSODC&(TJGlD%C G3209

(EJ

éogqpu Bagosgpiaé  pScéiglangapud

3200260268008 g0520EAlaopSi
meqlieqidmagad  Soopde) 0sdonay8e
ca008g05ag0z ©p5(gdcloopSi
o ca0dgp: oy lodeomamegaped  m&qlieqs | o a@oooddlecdEa
6500Eg05 20&claopSi
o 800B38mardooenigpaees(gé coqegped: 8603§: | o 2005aBepeaygpardy|Sesee|iqpiss p388:q)
opSespqp:y  es3Codmaré:s 200538 e5008g0Bag2e5(gdcloopSi
05| Seqgqpel cuS:3§3/05gPaodE: c5adE

20¢claopSi

On

o o)86c3§:  0odos:oqCopl  aed8iemal | o 86038:8C0052003q)  cpeeqEo0§Be  (CSR)
C

cDCHMEOS Il 320320 D0G30DC ('D& 000326|9326§C0 [2]ep)
Egodeoiq§ 24 goo§Cen3 geolopte

éGj CD(YSQ(?CGPO)DO% IL({I’.’)S?Q 8%02@@388@3

<

2302 ©pS(gdloopSu

36|Page




eogeonms(ad[aigiodep:

° c ’] <

g2 3209:(g|SSlaopSi

Qo OC C C c < Q C ']
8608§:e5008gadepape Bo8o062:8333lm
c30d  [(GpSopgpiad  mcpdmnBamglaecod:
0§03:60:20¢ CloopSi

Qo OC < Q@ a0 C O OC OC C
86038:098c§:qpiad B:8805{|:§5238:(g¢:

6§00p3 egapa8§0 caoolgodonédlaopSi

S,

¢ _C C C N
oqS0deoniangapod n&sqlaeqs 3380p00
0616003012005

RIE@CR0I0p0I
Q@0 OC c N N c ° c _Co
86cB8:c65ea008p camv0§0qEa0:0d: g 00d8:

Q C o0 Q c <
qﬂGSBDC (O)(BS('YIDLED_\‘)GOSQD(;(.S]&)@II

Qo OC C < 9 c _C < c C C

86cB8:c65ea008qp  8:00508:0980p8  c0S:08:
C C c < < c C N

0050305eq:  emolig§eoqd  ecsonlgodeniand
<

JloopSu

860382000088  2005a8Eepenygoes(gpSopqp:ad

ma3c0zg)gooalaopdi

Qo OC NP < < <
®Gm§3C\?OC§SQPSG&DDCgIOD€I’308C

N <

BaBEepguSond 338380 agiéiogCopongyp:

]

Q 9 [N QO C o OCo N co c
3:8:q) coSc§nam 3305 6q1§6235:(gp38go(g¢
c (N N N N N C '] (N
memnapoopdend caoalgodogaiepd(gdoloodi
e3203(gpSongpiel codczagoqegpaacdlogé
@ ILQI ° T c?"og] °(7:ZI JLQI ° 08
0S¢ GE:BsCanCeaydaopy 3apdma3langé

< C Q

C 00C < Q
3’9(\)88({]’38 Slﬂc%CGGFGBUg(D 0)0)88@008@

<

cozag0iepS (§6claopdi

e, ...Q8, Q& ¢ . £ 0050955303
GDCDGB’.)oC\?CeQ'L)OCc?oqpaG@’Dca('DCDQSBQ

cog[0gqep?
38:5803¢]:qJ§0% eqplep:8cad qi§soqepd(gs(G:
eqpEqp:@Eaopy me(gmegozteqdlon 2003380

S8 BacsBon 58
Bsdeoqde(0g:og05g0daead(gond[geqemdecds

< o <

33@@399@§CS®Q|$395]GOT?U)§§

1

<Q L. S
o2005fopqpisé

C 0 C C oC Qo _¢ C o
¢ (BLs0Selgumeayde(o:adap Bodeqemded’
o S e ¢ < S S
B ROOREINE[G oSG0y dic0onzgp:
303¢: sagde(ons 260:326392:025(90 010005
38: coge(rgieggpieoiadagaiepS(godlaopdi

:DGCDDSO%S’BG] C\O?BQ(C)O’]O')

c3003(gpSopgp:al

Q oc c C < < <
39330@0608:%066‘[86@008(7) ogo:ee@odbaau

Qo OC C C C c_0
®em§:§gooooaooﬂ PHEE::00050¢  (CSR)
Q < c coC < T C
F0IOPGPEGIICHISCO oaac@s@c@co [Splel-Tep

< c. o¢C co < Q0C N N
eg &)(TJ&?CSPU)DOA?Q&RQP:.&?Q @ﬁc.caoocaoo

2302 ©p5(gd0loopSn

N ocC
3oo0d0lo3Eal

6205320:03&:(§0520§:603 codze(3oi:q
:c3&: §:0pd g :§
N
&

GO’.?JSQ.OQI’JSCTO)
@I.C\P(Sﬂ 62]@@882@§238’329é@03(5]33é”

Public Hearing Meeting qp:

37|Page




@I 00308:0q 8850839 &S coof[38(03pdq(EE: 280

N

gon  oododioqéaddndecaqpdlondancoca:ss 869§ 3¢m8m0]

o

Q ocC < < < oc¢C Q ¢ [\ ¢ 00 ¢ C < C c c c c C C C N N

bLTent e@oemoce@mem@gcss@@o:mo?m oooo§:cqcooe3mggeozpcﬂ:oomwoc®eq::?p_o:me:qps F26MNDCI00PICUICIOICE YTt Gmog@o@pjﬂcﬁ
[\ c Oo¢Cc _0O¢ [} . . co < ¢ ¢ 0 C <

00’0§0QICO0§:06366EF26]) (Environmental Officer) 00022 9§ 3204) C\?saoﬁoaan

Q. 0O¢ < Q Q C_C c._< N C 00 ¢ Q [N e _0o¢ < S8 Q< Q S N Q
0603«?:0)@@803(DG613(D3C03903C3 OOOO@ZO{IC?Q C\I)LS%O§§02|C®?(TJ§%QP: :)DODOODGO)GT§ &)ODSQCQDC\POC§SQEGBC\?(D GC\:{]Q(S]:OD(DODDGOGQ: §@:Q)G:Q_p§ (Ye
c g

@02z ( Jo) 0gEewdgoonzaloopdi
@02 Jqi 0030§:0q€B8ndecaqpoladadarncocesd 860§ Jomdm0d

665650086 §07008§9p
@e(0gosaep ooSo§ioq€a8ade caqpaloondooocoee:gpSicodigp: cedes0oolopiesep | B@g§aoco NETNEYS coog(m3d
Jadalae:
®[03|ovpdesoondeqzanoco
c[gmad:qe B&ogod§ean coodoooelg | - oo0deqpodec(o3pé  egilges: | couSwone(y aé | 3(03oopS NCEH 0oS0dsoyé
qp:aB3058&gean cbc§esepqpian:  (g§copSesepy) | Fe(gqp: 680005668 B&:238:eq3
coozq S o200 o (EO)

Qo OC C c
- 8603§:m0305 c[gesapyp: qop(gc:
c Q o N ocC o IS o
8¢ Bdeaye(ng: BEep MBgadgp:a’
opSeao005es: ©00>E8 MOEE od¢
:«1@;0’3[_2305:«19008c @l@&qq?cﬁu
- 23%& a8 clgomd  eogde(ogigp:
Q0o¢C C c Q C
p38&caonlgadeopd @i &

o

Q N Qe flod
GG:)O&?CGP 3’28‘330)@&{]30? oloC

Q 23908 Olod e
0CRNQ[I:3323: OloCcog)$ll

38|Page




C < <
- caqpe(0g:g§ecoozgpzaopd
C c oc C
20¢oEgIoreann 632038 cdladeqy
c. . c, 9 <
§§:000:3098: §eoq i
C < C C
- cayPe(03:a§:000:p2003905
20pdm3l e(gaadie(g|[géie(o3od adsge
09236000 :)3:.% O%GU?OS
c c_C o _¢
oleg pbcdigp:  B8ndeoedm

co < c <
U)§(§=({P=3®3o oop_gogc,o)auo)o,q@u

onpdesonndeEaoco
< . < S -, <. S _oc¢ IS .| e < < E PP
ccomqpSae0y: opSeaonndeq:ad:  0gpdigp: | - e§c0&Eean esepgpiopd eqecnnt: | 8 oopSesonades: n 0oSo&:aye
¢ .9 e ¢ g.9 ¢ €..Q8, .
200509865008 aodsé | qdn B&:238:eq32
QOgaPIGP: 230:00066(030¢ | - 0R§0qS1 Qe 9E:0005(gE:e§ea00
¢§00&&(ga cobigpiedy 0o05ag0:0006p0R¢E
¢.S, S..¢ ¢
(3544t 0§20§93!

- 005(g¢ e(g[03s DB goean ¢
| ®gsc 0gpS:qps

e ..Q Q QoS e
D0OGRQPEGIOICEI0RC FPROCOH I

oc
G®§CGODD

c._c < C °
- LD’DB§(;CD£GSO’D(’DGS H

Q9
? (7)6103’3

N < N coc¢
gpsaen:  comligégocopduodEeann
we(gmesant congas

c._c < C ° Q0
- LDDB?QO)@G&)D(DGGFO?S (T)GILD’J

° N c 0 <
QP02 3203:6(g|05 0056e&:000:q§I
o¢ C
F2]1$93¢

(?%mGCD’J C\?SC%:({I’.)SGQ’JS Ggg’)q8§’.)§

Q_Q <
- GQ)U)O)@G:GQDD
T

coozq S

39|Page




aogw§§o?§5]eqlose@9§ - 999_530 §.<§ o?ﬁ%o]e g)GOTGO)%(C:GZDD 8&03.%:0)@9@613 ooécaoo(rgeq: NCEH

Q co < < C ° < c < C
39§°oooo§ooq|c§1 (\)G§3’36 '?‘(.,: U)@GSOD(DGGPO?‘, ODOE §C (D&Sl:)eqpo U)O)GCRI’.)(T) [eps]ab)
< <

° oo

0)59(&]’)(‘6

Q oc Q C Q0 ¢ <
93:030:§5000 Fwo§ao(gé  B805eg0d
esaPqP:aceican esapqPiogs

ogeoydean  appdad & orssle

Il

Q¢ < Q o C c <
00833]| OGS F0IPOQIPs GIOICHOIQSII
0pd2d & opésle (gSedleocon
Q0 Q oc <
sy evalotlen) CPC§HIDOQPISS
Qoc Qo _C
GO3&CA0G|C0:Qq$ I
- sgpdas 3§ opddly @SedT
00335 8¢ opdsle (gdedleosonn
< < NP Q
ODPOGROIMGEEVOCEHIQPIO)
B3 $§2005 68008gada§ c3mdayE

Q ° Q < <
Q0200 3’3330)33&33@6133?0)({]33 O0030C

N

<

8!
2 Q Q Q.. .8
- pd2d0gmIeoD  YOCsgPEg
apdooentgpsanos 3250303§ 000
(§2:(030)qps cco0aBde i
- c02053(gE:pScéiqp: ca00gndad
Q C "] o C Q Q
Q@001 4 q §99 § 29 J 929
< c NS Q C
®opls  eaonlgod(gs  (03Smeeq
ssogorgcc\zpej eeooéao%eﬁ 8¢ caa0d

Q C ¢

< N Qc <
@EDBD%({PS?(; @ﬁcscaoocamq I

o
Ce
30
-on

oopdesep oopdesoondes: | NCEH

(-

< < C ¢ < < C NP <
- UDQGWDO’)GQSC\?OC§S®E({IOS? - oop_oc;aoomeq:cx?occ?:maqp:?




<

Q co
28:006305¢ cqoplsl cqon§ &
olgod:s  m0pl:§  eqgpraeo:
po8poézcodlgésn
- 00u8mayda0enion§iaqpse
0g0dea00 32805qP:ad 05doMm)
[N c o N (<] c _C
g808[gedoye  :§:00504:
co N N N
R eqe(gal: s& egpl:qp:

cQ Q¢ N Q

ogmﬂmocoao 3pOMOQPR: §¢ GO0

Q oS . Q Q <

32QQO0E2200§3CQI30 OQONEAID I290D
c_9o¢g Q

c N
({Po(ﬁ) OJ(DSOLCG]_D GSQ)S?OQ”_OGGI»G@%?Q

? CDOS?OSCD’.)GCDD G§q9q32 0’88333

C o o ocC
GCEG§6PFE YCOOOIOICE COQQS!!
N C ° IS Qo cc R C
- 0OPOGIOIMIGEIAPOCSH:ZCY 3RS 050
caandy
c C [N cc
- OOPOGIOIMGEFV0OCSHIYCY
0§660716200 »8adg &
ooo:@éeﬁn
- saemogmﬂewoeq?qoqp g 39?3 o0:
qQp: d’?emomgooo:):ﬂq@u
- oa:e@%ooo:eaoo e@@:qo:s@o:
C.Q Q @c Q o°[§ <
OQYCIQREPORC 1GOOI G ¢!
C

Q [\ < < <
- CO(DODOG&)OCS]CS (\)GS(T)O)G(RP(T)

@[05(7{]08(:7@8@&)9
(9§ copSa88:0pq i

c o co o c
- 000083arSa0e0ton&iaqpops

<
09804{]3»3930

o

Q o Q% . e e ¢
QOCQP326200Q|33 GSO:)CDC\?OGI:?II
Q €9 Q @g . Q. ¢
- S’Bﬁerﬂo C33202 O’)Oo@nﬁ]ﬁll
- G’]UQO é ({I’.’) (.DOC§ gCS@UgCe
QQ e .S Q_ ¢ T
3063@@ qﬁC\?SBOCR]C 33@61 =18} oo@@

@8339839éq|92@93ﬂ€1§ ?(} G']O?OQ&S

41|Page




G{I’DSKOL)EGP Gm:@%ﬂ?(ﬁmé:ﬂé%@qﬂ

Q. Q. g, [P
QOO OOQ|De 320PC: GIOOCHOJII

el

cqsfaof?:@[@&
cqEqpSmEog:

< < NP
- U)@G&)D(DGGF(\?OC 83908

3

ek}

N C
clgemondeq) ofweq &
egqpSieqgp:
(3&:20p5

Q [Ny cQ
30000§:M)Cq

4

° o

Pogdaagoyg
cgapadoge
CORgPYPP:
eqgpeole(gdecl &g

le]

eRe C O
- G@O%G(D’D@Co? %mﬂCDDGOOD

Q < c
G@QP:Q?’JS 0080 eqPc:

¢..Q¢, ¢ < Q
B&:238:0 c9008godepagé
N coc¢ N o
2&qE8¢ sé Bgps
Q N Q c < N
038obee(o3¢  mEo0d08:09E

- C\%S@(SOJGCO’J(YSOJD GGIS’BD:PZ@[Q% I

L
Q IN N Q.. ¢ [P
- @0) §¢ GIPCIP9:0§30ICRC

@ Q < . @c Q (Y
G|gOPMDIPB|YOE3I2OC IRV S

- (56 8¢ eqpé: [goSopzeann egepyp:d
0200l03¢ () p(oge: 3agmE0:00pS
Blgd/eqpiieal  eqor0dgj§3(gSed:
29050005 Jooniq§ a& emanad(od:

C Q N c Oo¢C
8¢ ¢[g[08: mogoae0:00p5 200583
QS S 0Q Q¢ <
c08:p385105q:303E: 30380481
Q9 C c

- ¢[gBodoniee &:08epegpliancyl:
cqp2dp8:e 8¢ 8§:3q)p sgdedleoqs
a¢  o[gpd(gS:cpdcsigpiad  egqpad
S000 ca0o€gada

- 0dgpe e[geodgpod 60562056200

csepqp: (91 eqpls gpaé mspdad:
$SP]P:! I G]PPCs QIREgG 32§P00:
800 Q0 agooglaoniqsi
- g .. 8.0 Qo
slopogpSisé  Bgp:od  em0058
RéMQa:con:(Ge
Q Ce . ¢ Q Qg
Beayoigproglann adecpaladi

c < < c _Q
- GQPCSI G@’JCSI qu:? QPSS’BC%CSOD

2
Bo(pCmoydep:  §¢

Q.9
GQQ?cﬁ‘lGODC)

Q Qo
39?(7.)({'39

Q QQo¢Q N Q T < g.<
- VWYOAQ[d: 9@0)60 GO e VOOPRG

L 3

ooécaoaorscq:
[epslab)

< <
CDO)G(RP(D

NCEH

42 |Page




c o¢c Q¢
OOO%GPE’G{PSGDDS @l@coo§::x>e:3%
o C c C <
(L)QJ-)§G&)’.>C3(Y)G]§II

Q_<c (] <
- &3?(} 39@326&)339%€13w§109388(ﬂ03

Qo ¢ < o TQ o < < C
O.?(SO)CQ]C SDquGO OZ)GGSO’DC&('YDQJ(D

pz [g8solooniq§ & mecgudaem

Qs €S §S N 2
c o¢C C o

B8:00p5:8Ecomm  ogpdia3§uoogp:

co2:§q)§1
Q < < C
- 0000330 520e2:00§209P:03¢

°

C (o¥Y < N <
Q)CC\?UQ@OJDQP»G&DD(TJC\?OGO&P§ I

clgodadoos(ge:

e@s@qés&;eog:

- clgopesdgé: && 200508

c ¢ C

opSc§qpie(ooé
N

3eog: 6(gol:ad&&(ga
c

- 005600056200646P4P2S

le]

020l03¢305(gdopSesn05a§
2C%7 et %

C C C c <
20Egpaod[gls && elgoniend

[8&:c[030¢ e[gododons(gl: &
[5(G)[3&: B[gdecT&E(g:m

c
- OP3GUO002:6AD G§EIQ[I33233

- BAdoodgés  gsodgliac
L ° 9 o °‘§‘°

o[goiaegapudy) 0gpS:qps
oo [}

85.08(3&:¢(030¢ c[gs8ago

o _C
- eqo30Senzq)
coqs olgqc:aé: elgopaé: &
QRe, ¢ e ¢ .00
c(ge3(gc: 0200300520303
c[go05e0g.apa85 ca0olgodqsi
N C '] @ 0o C
- [g8m0bicl:mdeq  mmolqpizen:
N N c 0 C N (o Xy
qE:uc:q8cdmdalon  molapedl G
200905(G:  (gogpim:  gi§codzqdi
wola(gdgpiel  opodogudmnie(god
clgBagy  opS8Seo(§:  egodnden:
o c N
3qg&: 3202 eagpogieocloopdi

0gRSgp:I
66050080
saeon)e@ace)cgo
00305q§  0g§onq

2a&:a¢ 32G:mnodleo00 adeapolq

43|Page

Qo

oopSesonndes




N 9 _¢
08(::)03 ooo:glel I

Q. .Q . cQ Q.
- WVF¢ 39@3:.8003 FPSEPOOOPR:Q[2:

cf?’(%orc)cgjé sscq:Gngéeaooéacﬁqch
qp: @cao oo:vqc? §.c
N

QC oc Q0
&)G%m&&%c@&)?) oggsmqoooqp:

- ¢[ga88a0pSsee(03oé conSuaoe(gqp:
o[gdecleoq§  wodsas
S S N,
gaPEqPiEo:  cLLSe(ggpPiaRes
C < < c _C
[go5o0§:030:0000 §2005q 81

- ¢[godados(gl: §& clgaBagoddade
T ° ° §° CB 7R

< < Q c ¢ .¢¢
GQ{I?§&8@®Q§ 333%(7.)9%0@@0“
° < c <
GS]_S’D&?S@[@CS ?(ﬂ: eqaaq@sacog:
[N < <
C\?OC@S(DC(‘?;DE{'O:OBC G(SD@(I)D:GOD’.)

GQ{I?&:O&(YS&DDG@GQ&?@%C\D(S: Q{PSO%

@0:{glad

a8 & m[gEoeann

Q N c c
codempe(oplac(gesap qEicols
B 020l0383p05(gd

L L

N N N c Q
0p5ee0005(gé: §¢ 003000l
Beqp:  (§donpScon(géae(ozod
3edl

N N N oc¢ N
26500532405(g0c08E(gE:

Q¢ Q. _C
- (\RDD’J:.U%(B@ULU)&G@DUS

(3N e

00236200 ODDC;]CY?CQPSC)D&
ogQ, cQ

303D203OYC: OO e§6302

coc ISR IR
- o05&8a0g  2060Egpiaodadge:

ogQs ¢ Q o
- 0)06]0? gpg:oo@eaoo (B

cQ Q o S cQ
U)e ?G ple 39%&)0’30@ (T.E]Cﬁ‘l

(§EpE: mes005320905 slgdeoqdi
emnuS(A3:e(g[gésengomeo:
0S:383|05q:32q) »oén(géad

< e < Q__ < < Q

MR $ QR320620000p03
Q Q cCQQ Q¢..Q%

30CQ2:07 O2ONQCOQ) QO3

803§:00pSesap

< C
O)O)GCRP(Y)

oopSesonden

[ep]ab)

< <
U)(DGCRPO’D

NCEH

44|Page




c C [*] c N C N
[g€pE:al me(goliaecd [(gdeo | comqfn
Q N N
(s 2000006200(gE g &aqp:
CQ o o OC C
Qo58:adeg: &g e
Q 0O o O N '] ocC C c N Q O o Qo OC N c N c ¢ N
Soqj:dqjzp  (320E | 0m0lo3Ecodizre(ngot: - oodeompoes  (Jooo) 8oqj:d | 86cB:opSesep oopSesonodeq: | NCEH 0oSo&:0¢
[¢] N _C [o Xy C
qp2) qS:coCiogpee(opé  molqp: QzR§$200000088:088264): deagpod 09200 B&:238:eq32
N C N N N
cﬂ(ﬁgsa@:ﬁz%égésu §we[§qpemoogweo>:)geﬂom[§c, oo%cqiporc) sp%’l (EO)
B

acc?’ccchgoca (Joos) §<f: IEE

c < C <
(9) ogc Gmomﬁooeoo@

<
3991?8
Q _¢C <
C\Pm@’)qﬁll
<

- oopSesonndeaapdeigp: 68008god

[8&:0[g8 spdooenigpiaan: ogj:d
° I. T °eﬂ ° ° (?."."L
[e) ~ o N N o
QroRqpeel meqeald s G0

S..Q8, ¢ Q Q.
B8:238:98 Baedeopp:  cue(go
9 . ¢ g ¢
3qleqp: cs00igoda s

N
099

20860208:8:50 §¢ 03€0leagiagie

N <
- 320CQ|2:

335l
S

- SoSanicds:  coSizpe[TpSiancySs
SQQCe °3R H (73 3

c N _C Q C c N o
2050098 Baedep)  mogp:ad
co0gPge (008eomBeBigogen

c N oc C
08:985]053203¢:) 20530008
c(e c N_C
B1o95(8z¢ 2050594
e & s@e, cog
- 208305033803 00058800y
N N c N_¢©
APV §¢ RO0CYa%
2005905000:6000  FOETPEIBOROD

@03 eoypegie) 059[aEse(glag

45|Page




- G(S]ESODUQ)GSOSO:?SGj @Oéﬂé:mé:?
o[giopdasn
Qo OC < c C c
- ®em§:ooge§qoeraogc: ﬂCS(\)CS
C N

< o _c
[een}i~lovn]] QLU)C\PQDDSG:DD 3900399(7)

Q{PSC’D’DS gsogése@lq§ ?(EZ‘
Q ¢ ¢ ¢ Q < .

FEONRF0OYODAOC ewo[goooo ©200

GC\ZEI'.;)O’]:OD(YSODDGOGGF §é:m§:q|:>:

Q. Q c_ e ¢
GDDoC\PS’BOCDC\P Gaoomamqe?u

8od:d4j:3 opdesonndeq: 0ood §¢ cogaps | - 9pdadagadfe  eaqpdleeqd | 86aBSonpSesep oopSesoondes: | NCEH
(SBeagrdqp:) gp: 0pd0odee(o3oé Bagrs | oopSeaoondeqr w0 &¢ wogap: gp: | 0PdeayPod 0900
gpeaacdl 2005eapade §3E[FEN | dogodesos(G: [GllgEB§:Bé2e deagpod
cs008gade
- comopds Bagr§qp:

< c Q00 _CMm¢ c
OJ’.)EGGU)OU)@ oo?m@c:g; Gﬂ’JCﬂ’DS

0§ 02p568000566:0005¢]2320:
2(G555: 98§98 Go BB 1§2005
Q8§

- méceooo%eq:c\eécczq_p: G&)’Jéa()%
< Q Q Q O o
@CSG@[Q S’QQ?OZDG’_')SQPZSQDS @OQ{"_ZOL)

QroRqpeel meqeald s G030

46|Page




c Q C C [o]
08§:036:9§ Baa8e(0308: cunoe(gody
9gps 69008gOdq S

(Y?)GL%’D%Q{PSSSDZ

2530558 coS08EE: & Sligpie:
3o3@e ¢ : 8¢ Chgpfass
o]

- GU)DO&CZ

c C Q <
32228 0(7)0CU)3880361§|I

wedigoteaiad clodmnicdé: & 900300 | - oxpSesonndeqiarbe§imogad mapd | 86aBsionpSesap oopSesooodeq: | NCEH 0oS0d:oyé
N IS N N N [N Q C c ’] o N N co oC Qc
waodegiodiempss | 0opSeaoondeqrardeggp: 2062:033520p5325 c3008g:3a0: | 0odeagPd 000 ©eES oB8:88:cqz32
Q o, ..o |e, . . ¢ Q < < 2 (EO
c[03pé ea0dgp: 383A3E | Bionicoqsi a¢ oopSesonnd P (EO)
wgtacod: qf&E[FE: - [g€oeaone ao8ooeozq: Q00000
° c Q _¢C [N N N
3ad:306 80305 ege(goeoongano: ndeagpad
eqpSqpeadi
Q q. ce Q¢ ¢
- pSc§ze00088 opScésgé
o Q QO CO o o QO 3
comagapodme:glieq:  208o§sqp:
[o) [y
R
C < o C
- mapbooenton§iagps ©2:8es00d
PWOROd  FWEDIFIEIDOOGP:  0USLIEP
¢ eadeqpgpe @00 Cki &¢
CD 90 Co c o C o o c
0&:a8:008:905qp: 00SvamazE0g Sl
02p5§)(§z000: oopSesonndeaapded: - orpdesondesiapdc§iodepicops | 86aBsonpSesap 3352003 NCEH 0odo:0¢
Q8 Q . c corQ. . . . 88 Q 0¢ < < 0¢. Q8. .
coqeged8i  0qBm | qpie(03oé 09p8§(8:000: coqegp | 0op5§(Gio00: coqegedEl 0qBa 3 | adeagpad 08§:038:eq:3
oc¢ N Q oc¢ Q oc¢ N [~] o 00 ¢ QGo o (EO)
3¢ 200053 | 381 09888 aesonnd®md | wesoodd®mS  gp: B30SqEdd: o Ne|
qp:aB305q058:(g€: | qp:cd8ad qu58:&&(g: 6§ea208 8odesondgadagi

< C NP < c
- U)&GSOD(DGGFC\POC§S®EQ_PSG@DQ

oc
G(T_BJ a’.)(L)CI 29

Q__Qag e Q.
QEOUONQC IGIOI0OIRQ[I3

47|Page




Q Q0 Co
- C\P3’¢)OO o GDQJYJ@Gt?GTJ(ﬂDo?

(o] <

cgiglea:odagodqp:  (G§copdesep
Q_looossﬁu

e e ..&9.8 Q¢
Q)OO@ &OC&)Q(;]OCCX?O’J&)({P:QQD:
e, .S e e ¢
CD@OBCSGSO’DC&(DG]ﬁII
Q.. < < o SopaimomnnS
- 2000900 GQHDG@°'J§[‘§°QP°:D@
e

C\)dsgl(DDC\DG(ﬂ(YSGQF?C (Y?BO’S@QGO)

S

<

Q8§
- eoybe(0gia§rooigpiaoode S
@3l o[gmadie(g|gielogo  sdsge

Q. 9 Q C
38’.)»6339 330? D%OUPO) 3’9@’.%@33’3

3
0

olegqrobesigp:  B8ade  vedaw

ca < < <
m@qoqpos'aoo CD@DSC&)B@‘DD@@C I

o N
63208(gpSangp:
Yseoceg aé

o c Qb CO
commgapudmnd:gés

. 150056600
e (0ps30m64p0

méeaooo%@q:woéqp:

°oOn

[go3208:030:0000

- [ggodeconieonn  mapdoneniadep
(G508 (gpSo gueagpeasn: 3odso
R03C: [GRRO gOe3QRs3: COV§

< NP <
G&)’DC&(’DGI@II SQQRSZD@(; MeQO:

Q Q o Q0C o
QQOBOIZEQIEE):I BINCOVICOPCIVE G
4 4

48 |Page

egBOGPEss oopSesondes

B§:Bzeqp3

0)8@&33(73@613




& ecoa%ooao@

C
og%)

39@33@333

C\?(SC%:QPZG@D(E

©602508004p: (§eol &E(gE:u

C o C <
3apSo0enie§eepl conéag§eon
Q g8 c e,
cpScégamc(gmegosodiea
33900385 gefjgls  on§sonmegs
N o
FPeeEe0ea! maolec(gagpigolon
BE(ogp:8leniss  o[ggCie0:dleonn
T °T Gl"'?c ﬂ. e
o C c c ¢ c
wogap:d(aé: s PRI
C N c o
conzagapudme:zqEicoea:odaan:
3e00:000: 6a00EQBa I
- dB30dcgudesepgps(gdeoon  ®2208
coqp&al &:(0Feoqpls §& 300505
N c N
s 000 §:(gdopgp:  ©4336  :&:
C Cu c C c c ¢ ¢ oc¢
opdcéieaondgadagé  cpSciodmgls
o (9] N Q Q Q0¢
ew0d  [joréemadeoi(Ge  p38¢&:
N N [y
c500Eg0d i
< o o C <
- ceomqpS3E0ge 03B &¢ opsle
8 SMx PR
maeppd  eedgeeon  Bode

caqpolkon050060ea:§p5:00:qp:

8
8

GSOD&&(YSGI%II

o]

csooleq

NP c O Q
C\POCﬁ::gCthD’JGBc?ﬁ

onfeeodegpic(gps cpesdBd

N Q cCQ oC¢Q
SQGQDD(DGQQQIDS (EI('DO):%C@CS

C ° (N
s 63208(gpS09 qps

c Q9

OOC)éCTaC%SPLD Oi)gL(TS%é@égll

- COgPeoSa0d:(geen: cayRRS!
»aylga§ $eedclon eoggpapdyyd
cqaeg30p5qpiss o3oleagiess(:
sélgacdacRasn

co ¢ C Q¢ _ ¢
- (DDBOO’J&)@ Gﬂocgpz‘?csﬁ

LeJL

SN C < Q <
G@’DCZQ)C\&)ODG:DD :D(.DQR(@G&)’DC Gq:

BRS@00:30: GaaRa Sl

p5e8000566:03¢
° IS
3ad:(g|eo00 cuSgps

305095

oopSesonndes
OO0

< <
O’)Q)GCRP('D

NCEH

oodo§yE
B&:238:eq32
epejol (EO)

49|Page




emoocﬁ@pa@@é:cpéc%qp:

C C Q Q
GGOO(T)Q(T)(;]UD Q0200 32002232908 Q|23

@l&?é@:? G@Déa(f)q%ll

- oopSesondeqamuseoyts
N 00 ¢ N
veodonz0 B3odacdep qeqp:
< Qo C c
[gSecT@Ealge:n
N N IS C
- 2[§E 0005380 dqe000
oc N N 00 ¢
»Feqp:d ecodmso 08803
acep qegp: (goed&E[gE:
- @opdooeniang)CgiCianieoad
eepalgps (§8.g0:8&(gS:
Q C < c
- anBaepdodenioniogp:
20§ 06§ eepalgsgos
4C2Q64)) §PONIG&.82:
oqps [gSecl&E([gE:n

NPy ca NPy c
- pcéi000o88 apScéegd
< c c C <
comagapodme:glieq:  a08o§qp:
Q <
Sapd
- ®@aobooengpaen: 20§ Ese000

C_ o Co C
GODD(T)O?qu c;ooooogsﬁu

N

B0d0e2:nS:0S  0r&30S
- > son§saqped  026030Sg)
N o]
0§ 4 a8 (eqq|z0n

08ada38200) cosa§i
[~ c c o N N
- oqdopeolg 0Co§iGaag ¢
[~] (N o_¢
&q:3:0040(g) 0gpSeq: coo:§q i
- mwopdooensondsaqp:g (g€ecdlodyos
L
Q o c
8598
° c C o
3a(goieaonmead: Fees0nlqp: ©o205%

q%ll

-2

B8moq:

<
G320C

ekl

@8@@98 §

C\?éc$sgéé PPE
§981 MBI 6[gecond

ooomgud&€eann)

50|Page

Qo

pSe8000566




8
CW Gaml.
o0 Qmm N
- @]
X 8 2 . B
v oG @
5 © Q Q
8 & £33
2 g =
v~ oG
3 °8 &
T
Ll
(S
=
T
Ll
(S
W =2
©® o
B m%
o}
D g E e
g 8 “§ 3%
o}
N o ve
e G
&
il
(7]
5 & o
&
5 & 8
) (42} e Cm
o= o © 8 m o
T8 & O
& 8 ‘@ R oy g 3
by cm 978} el m o2 oo o3 722
& ?LT EFE OB 3 8
& o o Q 37 ¥ T 8 S o
o5 & B, 8 % “% 8. % 8 &
8 % e O ® o= (Ze] a8 m Oq W
Onwl @0 . mw m.. w Qmw cwuu Yy
ki it G Qe
LR w.. 1 c% % cm._ 3 o 8
@, Q s @ & Q i G 3 2
%8 P8 4 M BT
(7] =
3 ¥t SE 80O Tie §E a (23
& B8 & & O vb s & N 3 & &) &8
Cm OmL @ x Cm % Om w CMI A.\.wo m q vQ Cm Qm
& 3 v 8 5 W G — 3 o o
o 8 o 1o O (@ 8 o 5 o> ‘S og- I o 8
a 8 v e, 3 Q€ g &8 & %R o “§ w0
8 6 & i el 85 g <0 g | g @
¢ ° & B 2 @ & 8 7 ve o° @ a 8w =
TV I S > S | % s &
G o3 Mw o] 1% v g b oG © [
1 3 8 (€2 o2 1% R Pt 0 =
o o0 . 2 8 a 9] s D
v 49 1 8 “Q m .m oy
& & 7 ‘el Q e 19 S 3
g °f” g «Q 8 & P o B8
3 2 & o
8 Q g .. § ©
78] <3 = [70)
58 ©%a Xl ¥ (e
& 9 o 8 3 & @ - &5
oQ~ = vQ o~ ¢ oo WO Q, o3 o ¢
8 g & T 6 u& ©, od . =
S ftEed FH 2..8E 3
S 2% & a X o P 8 2 % 3
emhu cm cm QMO % Q DGI. ° (Z2) o o cw WML
qQ 8 o% § v e & g 2 QD o o
G &l oo 5 9, Ca a 2= w m Cmu_ v
o “3] g & Q cq (%) - o = (&3]
.08 g - % § e 4l og o 8 o
a 8 2 g od= «e S AQ 2
c 8 & & § 8 %
2 S o g
Q o0 ! G mwl M.%_l
g &
(28]
(@ |8 ]
M @ @
)| 8 &
m m cmo
e.&J
3
a)

51|Page



o N QcC C c c C(o c N QcC c ¢ c
8ogj:d4]3 - clodmmicdl: cudiape(opl: | - molgpimn:  emnmuS[fzelg(ge | slodconicdE: copSoodes NCEH 0oSo&:oé
C c o < o c N
3POC &C OO 6] C3Q0C0QDs6|0OC o S 6095105 Q8. Se S, S Q<. Q8ocqe
( §C 0O6Q0%) L‘?:T"jl 5 JL‘?_IQ c[‘_?-3 ° BOGOGO: 2005¢05g05303E:000 | codsape(ozod: (ggE | omocw B&:238:q32
2086004¢ 2000Cqp: (0Fiogote ?o%oooc)eﬁu AB§:238:00p5656p (Cal I tabeton o (EO)
2§ 3002 [§Sc0&E(gE:n . o o
o c.x c o e |~ JI§coozgjqe00o 5lgesS | qee
- §aS:g  comopiBagndgp: SrBodcs . .
c < S co¢C mOCRImGO(DG§GOJ'J 3900&{'2)8 ?Cﬂ:
o608  wgPOS  oReepaddS - - .
B cnuS(3:e(g[gé magoeo: 2005605
c 9¢ Q¢ [ N <Q N o o
- @[@cm§gm@gqu Q0cs: | 0263200464600 320CQP:3s
< 0 ¢ <, S g
clopg A9C:R GONDOICE | Q|00
o < o o
oBqgo§qriaecdl RNRX | - 2eaydeon esepgpy  F0igp:
OD(YCDGQD(TQ)%E@CCZSII Q co ¢ ¢
3200:03:(g§03q S
< SRS < @co
- 200eom0gnb0gpSigp:  c0o50(gE:
o fRS ¢ e c ¢
0:00:(g0a§ §¢ 0S0gp: 0gdoMm
< \[§C° < C[§°
20500(3é:  ea00€god(§:  avom00
208eogp:el 3266z0l003 Fardoven:
Q0 c
qpz Beoasi
N O ¢ N o <
- 328c305(g€:30: 0r0aBiq i
Qe Q. Q. <
- o@bodeomimgapudmigl: coad
"] C QcC e0C
clodmnicliamn:  ecoogpge  88&:(g
Cc _C C c
QO DPTSC © ocgoo@§oooacoa3
Q.S e R Q¢
cod:pp§3105gPs3a0: 3035061
o < q . oc. <. <. < Qo< ¢ Sopiaons | GloSconicdss . NCEH < ¢, ¢
wedigaieqiss cloda0:c3E: codezpe(ogod: - 320p5062:08350gE e30dgP:m0: | 6lodcoo:cdE: copSoodes 0oSo&:0¢
S <. Q. C 08,08, . & ¢ .
go005egi08e(0308: | (G)[gEB§:a88seqs coScsgp: Bcontc0zq i om0l (g | omoco B&:238:eq3
N c _C
GROOCYMDP, 631QP: - [gg€B8:B&eq  cocaqp: | 03§:038:00p3e56p deagpod 4§ (EO)
32cp53aBE qf&&gS: e cmc Mo c o o
csoolgod(gée(g 8 opScéigl | gp:
coxmgpad &gl B

52|Page




Q < cC <
G(J)DG@D(@SH?QP: Gaoomamsﬁ I

° < ° C < o NP C Q o < < < <
e3208gps oy §se0ee; | 63003(gpSaagp: weg(gé |- cooodgp:  oglodeonaegapud | 8803§:00p5644 copSoodes NCEH
N <
§G CIRIEOO ogi6odeoiamgapudadiep méqlieneq: 00058Ea0g) ca00gad | xdeagpad 200
C C
ODC3QC2CE)s Q. o¢ ¢ . Q0CRQ, < < Q
aceq $:880080qp: §&E(gE:u qén deagpod

C _C C C c
- oqSodeomimgapod  m&qfie;
oc Q N N
BEep 32080pa0e0: ©2g0BGP: cogq S
- 6lo5a20:3E:(go5008:(g 86000
L
c[g8Eqqpimn: qgdodeon: mgap0d
L oo
C N ocC Q N
mn&qicocqadap  madopoocos(gl:
Q o To3A86sss Q.. ¢
5¢  meeedfongesicep  codips
c .o ¢
19292 Q6%

Qo OC N N C o
DOMI$IGUIGIOICNEE MOEE 09
LI e [

0

Scéigeanigndegeon
Q v S IS . o
3apSooenigps §& 63203(gpSogp: @
c _C (N c c o
oSedeoniamgaqpoSme:qEieq:ad
Zeov:c00:ea0nlgadese(gots
Gooqs

Q (e Q_Q C Qo¢
- Qa:?.)’.)o@g QRODOIHE OO §RCEO

(9]

B .98, <
cspqpP:d 003608005 &

°oOn

Q C c ¢
3072132902 g2 020508q§1
- 020l3Em&ond Groundin
L $293 g
conducting objects gp: 0380056 §1
- oo eaoolgodeseonn

o

Q Q¢ < c ° <
®em§:m§e§qup:ogc GGODQ@@O\PL

53|Page




< < N NPy
G{I’Do GCDoSQo%qf)OO('DCoﬂCoGGIo C\?OCr?o

< < c ¢
®8Q|30393=GBGC\)°G)30 GGOOCQ(DGH: I

QS-S
(\?OCA?ogC

Q
GO’DoiBQ&&DqD(D

< C
ODCSﬂCSGq:

< Qc C o¢ Q
o U)?&DSC\?CS @l@CWc?SOS@SGGF

< < c
Gaoocglooepogc
< <
2gaped  5¢
GU)SG@C%GPQQDQ{PS

oReapaddSgea

Q. S..8,9¢ . §

- (YBOC§=8C&BCQD GU)oG@c%Glﬁ(D
[N NP Q ¢

NCQCIGE):  $PIIAVLIQI3D: AV

N
I

2

- c\%a@f)qzlé PPE (é:cé]ézl Q_|or.°)8| §o:I
¢ 0 O

L
C c C
B & efgeconnd  020p503a3

%

cocC Co C
(Y)OCT&(D%CGOD’J) eooooogq I

'] C QcC c o¢ Qc

- 6lo3a20:3E:(g[gE B §:86206)2
QS e eme, M8 9, ¢

cpScéiqpieaonlgad(gée(ge  B:qod

Q <

(I)DSGI%II C\?S’QOG&)D 33(7.)’.')39(7805

0gpSqps (PPE) 335G g1
660250080062 (gSecToonayé
meezeol 03[g§[gEsspSccodigps
/60500029 §i

- [Gl[gE B&:B:eqz06900E9058

Q S, -8 . N ConSomro
C\'L)OC§08C GU)oS'BO%G]_D(D mCoﬂCquo

c N o N
08onéigp: Jqa s
o Q C C
- wmepmOgd oy  eomo
N N QcC
20p32062:40:000 6lo3a20:3¢:
¢ o¢ Qc [Ny
[GllgEB§:B6zeq: apScdeqp:
ca008godq s

- 31038 (G orcSapogs
: Pg

3

N

c N c o c
660750050 [glo5oygEzefieannd

NCEH

54|Page




Glepdeoqiss
Safety 03§00 qp: 3203:(g|q§1

le]

< C
GSQ’DC@CGCDD

2

coo¢(30(03099(gEs1 905006:0E(gE: §¢ 38aEdoo0nCage(ges
Officer) 20p5  eoo§([035(m3p5qeepaedm0od cmnl(géenqs smoondewd(gdl cp
8005600¢(035(03p3¢ (538 S00ma0:

(ECC)

OO)O-% (YZHCG(DC)

C Q.0
OO(YJOOQ%O?Al@GBOgO)

oodog:q€eoné(mS[mpdqenimdm=od

¢o30(ogptqerpmBaropsgoopdyo

<

< < 9O

°

L
NPy

C Q < C C Q '] < < < ¢ 0 C '] c
?U)UJ(%UJCCO'XGOJD 39%]0039(\)0’)({]030?0 oop_;ogc:e@o@cﬁ C\??QOO OD@II

< <

C N N < Q < < c ¢
OU)O§8(7{|CG®9§@0@&§3661839®39®833@ OU)O:?SO’?JC(ID?(D

c 00 ¢

N < < < C CQ
SQG(T)’.)CGBG)&GGDG&)DCng\?]mﬂG:?GODD

<

OC§ (:EP"O? G@’JC& q@&@ O’]:Dé"

003

c_ .S Q
CDCOgC:GPOgC

cagpokaoaBocoeEpo0SgPd  0es
T '] N N C [ ¢ o¢c oc¢ [o] .

020030332601 902p50lo0pSI 98380006000 0oS0§:09EBE:BS:eqaRaps (Environmental

(g€ Environmental Compliance Certificate

e . &__o¢ Q<

oed D205 : 0320082qp20 36(32 :a0001(8: : (J5) 098 c63[goonsdlonpS
JL§\(57 GO{I?OOCD(T)CD’DG‘DGGP §@o(\)eoéﬂ’)o(7? 36 Oéj eq.,agooo., s @LOD3 JC/‘ ogc [~{Ce] CD’J.,OOD@II

@2 Joll oodo§:q€eoné(mSfogpdgen:mdmood
0200§§08|05/ 3¢ 320p5: 986§
BBETR | cortimo@atgaed ca | cord@@atnaces seieos coA e | I i
D300 =(038eq
cedq§ (USD)
33(03|02p5 es0003eqEmm00
Pe0ogeoy - 86cB8&:0pSesapmaiad: | - c3=Sagé EMP @masioplendgoonieann | 0a(36 88034: 0o50&:oyE SR efod
0050§:09€B805e  eaqpckooadooocoss 869530 008 AB8:038:eq coeplcton)
§é:m§:qp:39’): @éaoéﬁ@lcg&ﬁu (PMU ) :«racp%’l (EO) eé’lo']u
39 §&  olodmncdl: | - 86c3§:00pSesepanid: | - meondod  opleoliecpconegp: | 038036 8034: 0o508:yE MSoRefod
cob:me(0pEiondeagpad | - 6lo530:c38: | ca0o€god(§: e3a0dgpiss p3&E:eagiess 869§30 0ngd | 0B§:36:cq; 2BB0Y
GSOO(%&/(BQ(\%(T)E:)E mé:s@e@oamoec&p(ﬁ q°|| (PMU ) a'aspggl (EO) eé’l(ﬂu
ogpSiqp: 8¢ 088030908




< Q¢
(oaeecp_l,g%a?csp
C

3263020032 s?é U)%(??SQPSI

7 GLO

oo20&empél

oo°°[_9°°e n&: s& co0:Q)
DPAOFCOYICE §E Q)

opSesonndeqEancd

ccomapdmeng:  (pdsé

N
:393%)

1
[9)
@)

o On

B3R
G@é@c: Q?OC%SG&DDE&(TS

G200 GH&PQ[:ll

- 9oy cqqsigcs wodgp: Iq§eyp
G@')&@é: gl/ eé’l Gooé@pésﬁu

NCEH

[y o _C
RIS RO RS

(N ¢ _C
20p5  00508:
€s0§:0d
GOQOLIGEE3BQ,
C C O
$& RIOR0:
e oog)d

o€dlo&(Gen

GC\)GBGléGDGOgS
(805008 E8E 3200583
PM10 §¢ PM2.5

wn

oc C o¢
QDDCUOQ?CGGBD(YDQ?GI

IEE 3’9861850’36] 399$: 1
ea: 332 §¢ § g0 A}
oBeonozq &

003@00850050§:09EB&:36:64)2
3:8g086  maBme0oS(gean  3E:omeq

Booogps(gs 0300081

c < Q
(.)OOO§§(Y?_|C

0§:00

GOQOLIGEEBQ,

Q,O()().()()

ea: g6 §¢ § £ O}
oBeonozq &

2003e000850050§:07 EBE:88:e4):
385086  @aBmeoS(geon  o3Eomes

Q0 cC Qoc <
O’)GlODf)qPS@(} O?CSCDDGl§Il

(&
3

& g
Ce Co —;§9’

o0

0o50&:oyE

S S
N0F:00

GOQQUOGRETRG,

9,800.00

cq@qpS3E0y:

Biochemical oxygen

ez @.9-9) &€ O .00 O3

Q. o S
O?o('D’.)oGla?ll

003e0§0050§:09EB§:038:6):

Q.9 Q C o

3:8g080  3Bmeod(glean  o3E:omeq
c o

Q0 < cN_¢.. 090 < <
('DGlQDDG{PS ?(} é]oogo@:o?,ogc 0?020’)361«?"

oodosoé

[P
&)§§®®

Sl loval e |

Q,()()().()O

56 |Page




demand (BOD), Chemical
oxygen demand (COD), Oil
and grease, pH,
Temperature, Total
coliform bacteria, Total
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Executive Summary
1 Introduction

The proposed project, 230kV overhead Power Transmission Line (here after called “TL”) is intended
to connect output electricity from Namtu (Hsipaw) hydropower station to the new switching sub-
station at Upper Yeywa hydropower project. The line will be connected to the national grid through
the Upper Yeywa HPP 230 kV Shwesaryan Substation double circuit transmission lines. The
transmission line will originate at the 210 MW Namtu (Hsipaw) hydropower plant, located on the
upper and middle reaches of Namtu river in Namtu township. The TL will also traverse the Hsipaw
township and -terminate at substation of Upper Yeywa hydropower project in Kyaukme township.

The estimated annual power generation of the Namtu (Hsipaw) hydropower plant is about 1,005.48
GWh. The estimate length of the TL will be 75.67 kilometers (47.02 miles). The feasibility study had
been conducted and the alignment of the TL was approved by the Department of Electric Power and
Planning (DEPP) of Ministry of Energy and Electricity (MOEE) in late 2018. The construction work
will be carried out by Natural Current Energy Hydropower Co., Ltd. (NCEH) with BOT (build,
operate and transfer) system under the supervision of Department of Power Transmission and System
Control (DPTSC) of MOEE Myanmar.

2 Project Description

The project area lies at the hilly region in Shan north where the topography along the transmission
line varies from township to township. The elevation of the townships range from 1390 ft to 2506 ft,
such as Namtu- 1760 ft, Hsipaw 1390 ft and Kyaukme 2506 ft respectively. Over the year, the
temperature typically varies from 48°F to 92°F and is rarely below 44°F or above 98°F*. The average
accumulation of rainfall in is wet season 2.7 in and dry season, 0.1 in'. Along the TL alignment, the
land comprises agricultural areas such as rice fields and seasonal crops, forest, grass and shrub land,
water bodies and built-up areas. The main business of eastern and northern Shan state relies on trading
with neighboring countries whereas the subsidiary business is dependent on agriculture sector?.

The component of the 230 kV TL is summarized in table 1.

Table 1 Summary of the 230kV Overhead Transmission Line

Particular Description

TL starting point Namtu (210MW) HPP

TL ending point New sub-station at Upper Yewywa HPP
Total Line Length 75.6 km (47.02 Miles)

Total Number of Section 41 Sec

Longest Section Length 7.39 km (4.6 Miles)

Total Tower Usage 2.6 towers/km (4.1 towers/mile)
Tension Tower Usage 42 Nos (21.5 %)

! https://weatherspark.com/y/112650/Average-Weather-in-Lashio-Myanmar-(Burma)-Year-Round

2 http://www.thaibizmyanmar.com/th/thai-myanmar/trade-
investment/Shan%20State%20Information%20Kit%20for%20Economic%20Trip_June%202016%20.pdf
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Figure 1 Location Map of 230kV TL Project
2.1 ROW

The ROW requirement of the 230kV Overhead TL prescribed by DPTSC of MOEE is presented in

the following figures and tables.
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Figure 2 Design of 230kV double circuit tower, ROW and clearance chart
2.2 General Design of 230kV Transmission Line Tower

The general design of 230kV TL Towers is described table 2.

Table 2 General Specification of the 230kV Overhead Transmission Line Tower
No. Particular Spec.
1 Conductor Type DUCK; ACSR (605 MCM)
2 No. of Conductor per Phase 2
3 No. of Circuit Double
4. Earth wire -
5 OPGW wire -
6 Swing Angle 60 Degree
7 Normal Span 400 m
8 Everyday Temperature 28°C
9 Maximum Temperature 75°C
10 Minimum Temperature 10°C
11 Wind Temperature 15°C
12 Maximum Wind Speed 35m/s
13 Cable Tension
Everyday Temperature (28°C) (Creep) 23% of Ultimate
Everyday Temperature (28°C) (Construction) (Initial) 33% of Ultimate
Wind Temperature (15°C+ Max wind)(Load) 40% of Ultimate
14 Clearance
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-Normal ground 9m (30 ft)

2.3 230KV Transmission Line Crossing Points
i Townships

As stated above, the transmission line will traverse three townships- Namtu, Hsipaw and Kayukme.
There are 20 towers in Namtu, 65 in Hsipaw and 110 in Kyaukme with the total of 195 towers. The
summary of the TL passages to the townships is described in table 3.

Table 3 Transmission Line Information

Approx. Distance
No. | State District Township | TL Tower No. | No. of Towers

km mile
1 Namtu 1-20 20 7.64 4.75
> Shan state | Kyaukme district Hsipaw >1-85 65 YV 517
3 Kyaukme | 86-192 107 43.55 27.06
4 Total TL numbers 192 75.60 46.98
5 Substation to Upper Yeywa HPP in Kyaukme | 1-3 3 0.68 0.42
6 Grand total - 195 75.6 47.02

ii Villages (<1km)

The TL will not directly cross over the villages, however, it will run near the village and some
households will be being crossed over in some area. The numbers of the nearest villages
approximately less than 1km (3280 ft) in distance from the ROW of TL appeared 21 villages in
Hsipaw township and 13 villages in Kyaukme township.

ii. Building and Other Structures Existed within the ROW

Household structures counting along the Right-of-Way (75 ft) of the TL were performed based on the
field observation and satellite images. There will be total 25 of household structures households
and/or other small buildings along the ROW of the TL.

iv River and Creeks

The TL will cross over the river two times along its alignment, one will be Myint Nge river (also
known as Namtu river in Namtu township and Dokhtawaddy river in Hsipaw and Kyaukme
townships) between TL tower number 20 and 21 in Namtu township, and the another crossing point,
which is tributary of Myint Nge river is between TL number 73 and 74 in Hsipaw township. Besides,
the TL will cross over other surface water bodies such as small creeks and village drains in total of 8
times through its alignment.

v Reserved Forest

It has been observed that the TL alignment will pass the two Reserved Forests (RFs) namely Htee
Lone RF in between Hsipaw and Kyaukme townships and Taung Chae RF in Kyaukme township. The
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TL tower number from 79 to 90 will be placed in Htee Lone RF while tower number from 192 to 195
will be in Taung Chae RF.
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Figure 3 TL alignment traverses the Reserved Forests
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Vi Roads

The TL will pass and in parallel number of roads from village linked roads (called as jeep tracks) to
normal access road (car roads) along its alignment. There will be in total of 44 times that TL cross
over the above mentioned types of roads.

vii 230kV Line

The TL will cross over the existing 230kV line near Ye Bu village of Kyin Thi village tract in Hsipaw
township. The height of TL for vertical and horizontal clearance will be followed the guideline by
DPTSC of MOEE.

2.4 Substation

The new switching substation for 230kV line is planned to construct within the area of Construction
Unit-3, Upper Yeywa Hydropower Implementation Project. Regarding the substation location, the
NCEH submitted the proposal of substation location in which 3 alternative locations were being
proposed. The proposal 2 was selected with the feasibility to construct substation by DEPP based on
the recommendations from DPTSC and DHPI.

PROPOSED SWITCHING SUBSTATION MAP J

!
o & R - WA RN -
SWITCHING UBSTATION'PROPO&AL—S

N 17 1 i

Figure 4 Proposed locations and selected Substation location
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2.5 Construction Implementation
2.5.1 Construction Implementing Organization

NCEH will implement the construction of this overhead TL. The organization chart of the NCEH and
the construction implementation unit for this TL is expressed in figure 5.

NCEH
I
BODs
I
MD
I
I I
GM-1 GM-2
I
I I | I |
Business & Construction Matt_arial Finance & Planning & H_R_& .
Investment & Operation Planning & Accounting Technical Administrati
Procurement on
Department Department Department Department
Department Denartment
I [
[
Construction
Implementation
Unit
I
I I
Supervision . .
. Design Unit
Unit ¢
|
I I |
Civil Construction Test & .
L Electrical Team
Team Commissioning Team
Figure 5 Organization chart for construction implementation unit

2.5.2 Construction Implementing Schedule

The construction aims to complete within 3 years and the appraisal schedule for construction
implementation is shown in table 4.

69|Page



Table 4 Appraisal Schedule for Construction Implementation
Phase Activities 2020 2021 2022
Q11 Q2] Q3|Q4]|]Q1]Q2|]Q3|]Q4]|Q1|Q2|Q3|Q4
S Recruitment of consultants
g Appoint implementation consultants
‘E Fanilize design
g Contract with IEE implementaiton consultant
o

Resettlement implementation
Contract with raw materail suppliers
Recruitment of construction workers
Construction of temporary worker camp
Construction of substation

ROW clearance

Access road construction

Tower foundation works

Tower eraction

Stringing work

Test/commissioning

Completin of installation

Construction

Q= Quarter of a year

3 Project Proponent

3.1 Profile

The Natural Current Energy Hydropower is a private limited company which develops concept,
investigation, design, investment, execute, implementation, facility management (O&M) of the
hydropower stations in Myanmar. With over the years, NCEH has undertaken many challenging
projects and accumulated skills, technical know-how and experiences in design and implementation
solutions, project management services and related engineering works. NCEH specializes in providing
our client and customers with qualified, secured and cost-effective services in energy, environment
and other infrastructure projects to meet user satisfaction. The company’s belief is to provide to the
power purchasers with “NCEH is reliable in secured power supply” experience when the NCEH is
chosen to execute the projects.

3.2 Organization Structure
NCEH
I
BODs
I
MD
I
[ |
GM-1 GM-2
I | I |
Business & Construction Matgrial Finance & Planning & H_R_& .
Investment & Operation Planning & Accounting Technical Administrati
Department Department Pzl Department Department on
Department Department
Figure 6 NCEH’s organization structure

70|Page



3.3 Company Offices
The contact information of the company offices are presented in the table 5.

Table 5 Company Contact Information

Company Head Office (Mandalay)

e No.(E-1-11), Ngu-Shwe-Wah street between 64-65 street, Chan Mya Tharsi township, Mandalay.
e (09-258243339
e (09-420011159

Company Branch Office (Nay Pyi Taw)

e No.(A-051), Pa-Don-Mar street, Shwe Kyar Pin Ward, Zabuthiri township, Naypyitaw.
o (09-895228852

4 Identification of the IEE Expert

4.1 Implementing Organization

The field studies have been carried out by the experts from Resource and Environment Myanmar
(REM) and Sustainable Environmental Myanmar (SEM) organizations with vast experiences in
conducting EIA, IEE and EMP projects in Myanmar.

Table 6 IEE Implementing Organization
Organization Responsibility
Resource and Environment Myanmar (REM) -Physical Environmental Study

-Social Environmental Study (Including Stakeholder
Engagement Meetings)

-Survey Report Preparation

- IEE Report Compilation

Sustainable Environment Myanmar (SEM) -Ecological Study (Flora and Fauna)

-Survey Report Preparation

-GIS works
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4.2 Implementation Schedule

The appraisal schedule for the IEE implementation is presented in Table 7.

Table 7 Appraisal Schedule for IEE Implementation
Timeline
2019 2020

Task | = |
5 12 |12 2|8 s € |5 |8 |2
BEIE IS 2|z |l BIE B |E S
=] c ] © = o =]
clZlIAS|E|=|]=2|3|13|2[8 |6 |2 |

Organizing IEE Experts

Desktop study

Meeting with Proponent

Preparation for Environmental &
Social Baseline Survey

Conduct Stakeholder Engagement
Meetings

Preparation of IEE Draft Report

Submission of IEE Draft Report

IEE Report Review Process

Revise comments from Review
Process

Submission of IEE Final Report

Disclosure of IEE Final Report

5 Applicable Laws, Regulations, Standard and Guidelines

5.1 Institutional Framework

The followings are relevant institutions with regard to environmental administration this project.

Ministry of Natural Resources and Environmental Conservation (MONREC)

Ministry of Forestry was reformed as Ministry of Environmental Conservation and Forestry
(MOECAF) in 2011as a national level agency to coordinate and handle environmental related issues
and matters including the implementation of international environmental agreements signed by
government, law enforcements and information dissemination.

In 2016, MOECAF has been changed to Ministry of Natural Resources and Environmental
Conservation (MONREC). Hence, MONREC has been acting as focal coordinating body for
country’s overall environmental management and environmental matters.

MONREC has also being planned to organize sub divisions under ECD and extend the man power in

near future with the aim of effectively implement and manage the environmental regulations and
resources in country wide. The organization structure of MONREC and ECD is presented in figure 7.
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Ministry of Natural Resources and
Environmental Conservation

Environmental Conservation
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Myanmar National Environmental Conservation Organization Chart
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ation Resource A Law and GIS Regional Change Control . o
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5.2 Requirement for Performing IEE

The MOEE submitted a Project Proposal in compliance with the requirements of the EIA Procedure
(2015) to MONREC on August 22, 2019. The Project Proposal outlined the scope of the project and
the approved alignment of the transmission lines, anticipated impacts and proposed mitigation
measures.

The office of Union minister, MONREC sent a letter to MOEE on 16 November 2019 which requires
the project to prepare an IEE for the transmission lines following the outline prescribed in the EIA
Procedure (2015).

According to the categorization of economic activities for assessment purposes mentioned in the EIA
Procedure (2015), IEE report is determined to be required containing the description of the project
and alternatives considered, description of the surrounding environment including maps, impact
assessment, results of public consultation processes, and environmental management plan with
identified persons/organizations and budgets needed.

Table 8 Categorization of Economic Activities for Assessment Purposes

Type of economic activity Criteria for IEE Type | Criteria for EIA Type Economic
Economic Activities Activities

Electrical Power Transmission | All All activities where the Ministry requires
Lines > 230 kV that the Project shall undergo EIA

Source: Environmental Impact Assessment Procedure

i Fundamental Laws and Regulations Related to IEE/EIA

Environmental Conservation Law (2012)

Environmental Conservation Rule (2014)

Environmental Impact Assessment (EIA) Procedure (2015)

Electricity Law (2014)

Transmission Line Minimum Safety Clearance based on Electricity Rules (1985)
National Environmental Quality (Emission) Guidelines (2015)

Protection the Rights of Ethnic Nationalities Law (2015)

The Law Amending the Workmen’ Compensation Act, 1923 (2005)

The Minimum Wages Law (2013)

The Motor Vehicles Law (2015) and Rules (1987)

Protection and Preservation of Cultural Heritage Regions Law, 1998

The Conservation of Antique Objects Law (2015)

Conservation of Water Resources and Rivers Law, 2006

The Forestry Law (2018)

The Protection of Wildlife, Wild Plant and Conservation of Natural Area Law, 1994
Farmland Law, 2012

Farmland Rules, 2012

Public Health Law, 1972

Occupational Safety and Health Law, 2012

Prevention and Control of communicable Diseases Law (1995) (Revised in 2011), 1995/2011

ii International Environmental Conventions and Agreements
The main international and regional treaties concerning the environment to which Myanmar is a party

(in chronological order) that related to the present transmission line project can be listed as follows:
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- Plant Protection Agreement for the Southeast Asia and Pacific Region;

- Convention Concerning the Protection of the World Cultural and Natural Heritage

- Montreal Protocol on Substances that Deplete the Ozone Layer & all amendments

- Convention on Biological Diversity

- International Tropical Timber Agreement

- Ramsar Convention on Wetlands

- Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES)

- ASEAN Agreement on the Conservation of Nature and Natural Resources

- United Nations Convention to Combat Desertification

- United Nations Framework Convention on Climate Change (UNFCCC) and Kyoto Protocol

- ASEAN Agreement on Transboundary Haze

6 Description of the Surrounding Environmental and Social Conditions of the
Project

The environmental baseline data covering air quality, water quality, soil quality, noise level, vibration
level and ecological survey were conducted along the transmission line alignment. The ecological
survey was conducted to assess the type of flora and fauna prevailing along the transmission line. The
data related to topography, meteorology and geology were collected through literature review and
available data from General Administration Department (GAD). Topography, meteorology and
geology along the transmission line were studied using available topographic maps and satellite
imagery. The baseline study was considered along the ROW of 230kV TL in Namtu, Hsipaw and
Kyaukme townships.

6.1 Natural Environment

i. Topography
According the feasibility study report, the landform along the 230kV transmission line, include plains
in most parts and river network and low mountains and hills in some parts.

The 230kV line passes through Namtu Township, Kyaukme Township and Thipaw Township in Shan
State in Myanmar. Along the line route, the general elevation between Namtu and Thipaw ranges
from 450 to 800 meter above mean seal level, the general elevation between Thipaw and Kyaukme
ranges from 300 to 900 meter above mean seal level and the general elevation between Yeywa and
Kyaukme ranges from 500 to 1000 meter above mean sea level (See in Figure 6.3-1). The slopes are
generally moderate and steep slopes are observed in some places.

ii Geology

The transmission line project area is mainly occupied by the Eastern Highlands of Myanmar. The
main strata exposed around Bawgyo Group, Plateau Limestone Group and Nyaungbaw Formation.
Bawgyo Group composed of Pangno Evaporites and Napeng Formation. It is consists of pink
dolomite, limestone, red sandstone, red carbonate conglomerate, rare cherty mudstone and shale.
Plateau Limestone Group consists of the limestone and dolomites are well exposed in this area. It is
mainly composed of grey to brown color, fine to medium grain, massive and criss-cross jointed
dolomitic limestone. Topography of the Plateau limestone has been found karst topography and terra-
rosa soil. The age of the Plateau Limestone Group is Permian to middle Triassic.

Nyaungbaw Formation is mainly composed essentially of purplish to greenish grey, medium to thick
bedded argillaceous limestone with phacoidal to subphacoidal structure and inter bedded with thin
calcareous shale.
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The project transmission line across Kyaukme Active Fault and Moemeik Active Fault is situated
North Eastern part. The seismicity of the project area and its environment is Strong Zone. Probable
range of Ground Acceleration is 0.2-0.3 g and Modified Mercalli Scale Classes is VIII. (Ref;

Seismic Zone map of Myanmar revised by Maung Then and others(2005).

i Soil
There are three main types of soil are found in the entire project area and northern part of Shan
Region. They are:
1. Red earth and Yellow earth
2. Mountainous brown forest soil and
3. Mountainous red forest soil
iv Climate

In most parts of Myanmar, there are 3 well defined seasons; (1) the rainy season (mid-May to
October), (2) the cold season (November to January) and (3) the hot season (February to mid-May).

According to the data statistical year book of 2019, the annual rainfall of Lashio, Taunggyi and Keng
Tung are 1,297 mm, 1,397 mm and 1,259 mm respectively. The annual mean maximum temperature
of three stations are 29.6°C, 25.8°C and 29.8°C while the annual mean minimum temperature are
16.0°C, 15.2 °C and 17.5°C respectively.

6.2 Physical Environment
i Air Quality

Air quality monitoring was conducted in 3 locations such as AQ-1 in Namtu HPP compound near
Chaung Sar village of Namtu Township, AQ-2 in Pan Ne Village of Hsipaw Township and AQ-3 in
the compound of Upper Yeywa Hydropower project site in Kyaukme township.

It is observed that the concentrations of PM,s, PMyo and Sulphur dioxide (SO,) concentration are
lower than the National Environmental Quality (Emission) Guidelines (NEQG). A 24-hour
concentration of Nitrogen dioxide (NO,) is not described in the guidelines but concentration of NO,
was referred by one-hour value. According to the hourly results, concentration of Nitrogen dioxide
(NO,) is lower than the guideline. There are no specific guideline limit for Carbon monoxide (CO)
and Nitrogen monoxide (NO). However, the observed concentration of these pollutants ranged in the
normal condition.

I Noise Level

The 24-hour measurement of noise level along the project site was carried out in 5 locations, such as
N-1 in Namtu HPP compound near Chaung Sar village, Namtu Township, N-2 in Pan Nea Village,
Hsipaw Township, N-3 in Naung Thagyar Village, Hsipaw Township, N-4 in Upper Yeywa
Hydropower project site and N-5 in Pan Lock Village, Kyaukme Township.

It is observed that the daytime measurement of all locations appeared between 50 — 54 dBA whereas
the nighttime values appeared 43 — 53 dBA.

i Vibration Level

The locations of vibration level were setup as the same location and same time as air monitoring
station such as V-1 in Namtu HPP compound near Chaung Sar village of Namtu Township and V-2 in
in the compound of Upper Yeywa Hydropower project site in Kyaukme township.
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The measured was calculated by using the following array formula in the excel sheet, 10*LOG10
(AVERGAE (10"((RANGE)/10))). According to the calculated results, all vibration levels (Lveq) are
lower than the applied standard.

iv Water Quality

Water quality study was conduction in 3 locations namely SW- 1 at Myitnge River near Transmission
Line Tower no, 20 and 21, SW -2 near Longkon village, Hsipaw township and Transmission line
Tower no. 76 and SW-3 near dam site of Upper Yeywa Hydropower project and Dokehtawaddy
Bridge (Yeywa).

Water quality results were compared by general guideline of National Emission Quality in Myanmar.
Each of the water samples were tested by both In-situ measurement and chemical analysis. Chemical
analysis parameter for water quality was sent to the United Analyst and Engineering Consultant in
Thailand (UAE). According to the analysis results, water quality along the transmission line was
indicated as there has no water pollution.

6.3 Ecological Environment

i Flora
In and around the proposed project area, five major habitat types were observed namely (1) deciduous
forest, (2) crop and vegetation, (3) bare land, (4) shrub land and (5) plantation.
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Figure 8 Sceneries of the Survey Area

There were 82 plant species in were identified in the proposed project area. According to the IUCN
Red List of threatened species (2019), Dipterocarpus tuberculatus (In), one species of near threatened
(NT) identified plant species.

ii Fauna

In total, 202 fauna species of 182 genera belonging to 129 families were recorded in survey sites
during survey period from 22" to 27" November, 2019. All of them 59 bird species, 11 mammal
species, 4 reptile species and 35 butterfly species and other invertebrate species were respectively
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collected by fauna survey team. According to the IUCN conservation status, Grey-headed Parakeet
(Psittacula finschii) are found near the survey site and listed as forested bird’s species and Near
Threatened (NT).

6.4 Social Environment
The study on socio-economic characteristics focused on demographic structure, local economic
activities status, income level and education as well as other related issues of local communities
living in respective townships.

i Land and Demographic Structure

Some data about land and demographic structures of Kyaukme, Namtu and Hsipaw Townships are
summarized in Table 9.

Table 9 Data about Land and Demographic Conditions of Kyaukme, Namtu and Hsipaw
Townships
Above | Total
Area Sea Population | Household Total Population
Level | (September (Person)
No | Township | Square | feet 2018) Number of | Number
mile (Person) House of Male Female
Household
1 Namtu 652.11 | 1760 50720 9597 10320 24442 26278
2 Kyaukme 1662.4 2506 179539 3567 34087 85841 93698
3 Hsipaw 2045.34 | 1398 162997 33560 34264 78602 84395
Source: GAD of related Townships

Ethnicity and Religion

The majority of people in projected areas are Shan followed by Palaung and Burma people in both
townships.

The different kinds of religion present in respective townships are shown in Table 10. More than 90%
of the people living in the three townships are Buddhists.

Table 10 Religious Status

Township Buddhist Christian Hindu Islam Other Total

Kyaukme 166203 7743 1763 2025 - 177734

Namtu 43147 5771 1211 902 97 51128

Hsipaw 159235 3211 276 1772 - 164494
Source: Township Information of General Administration Department Offices

ii Land Use

Land use of the respective townships is shown in Table 11.

Table 11 Land Use Status

No Land Category Kyaukme Namtu Hsipaw
1 Agricultural Land 125625 25227 123543
2 Forest and Natural Area 27637 109874 110709
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3 Industrial Land 609 457 307
4 Settlement Land 19445 4339 28255
5 Unused Land 879719 265269 1045189
6 Fallow 13051 9186 1012
7 Others (Invasion Land) 2147 - -
Total Area 1068233 414352 1309015
Source: Township Information of General Administration Department Offices
iv Local Economy and Livelihood

The main sources of livelihood in the three townships are agriculture, livestock breeding and official
employment in the government. In three townships, other sources of earning are fish farming, casual
labor and corn plantations as well as small-to-medium size business.

Y Industrial Activities and Business Enterprises

Business activities in targeted townships are one aspect of the economic status.

Table 12 Industrial Activities and Business Enterprises

Number of | Number of | Number of Small | Total
No | Township Other Factories | Workshops Scale/Domestic Enterprises
1 Namtu 3 18 27 48
2 Kyaukme 60 46 3 109
3 Hsipaw 4 0 68 72

Source: Township Information of General Administration Department Offices
Vi Occupational Status

According to the Township General Administration Department Offices, the occupational status of the
targeted townships is shown in the Table 13.

Table 13 Occupational Status
Total Number of | Number of | Number of | % of
No | Township | Population | Workable Employed Unemployed Unemployed
Person Person Person Person
1 Kyaukme | 2038 291 1019 728 71.44
2 | Namtu 51006 39473 33973 1500 7.35
3 | Hsipaw 162997 98999 77714 12558 4.04
vii Income Status

Based on the secondary data received from related GAD offices, the income of the person of a
year from 2014 to 2018 could be identified as Table 14.
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Table 14 Income Status of People Living in Namtu, Kyaukme and Hsipaw Townships

2014-2015 2015-2016 2016-2017 2017-2018
No | Township (Kyats) (Kyats) (Kyats) (Kyats)
1 Kyaukme 925547 928428 971708 1057997
2 Namtu - 659983 675385 768523
3 Hsipaw - 679338 716178 786642
Source: Township Information of General Administration Department Offices
viii Health Condition

The overall condition of the health including life expectancy (male/female), morbidity/major
disease, Infant mortality rates are defined as following table.

Table 15 Hospital, Clinic and Township Health Department
Township
No Township Hospital Clinic Health
Department
1 Kyaukme 5 (214 Beds) 18 30
2 Namtu 3 (250 Beds) - 2
3 Hsipaw 3 (141 Beds) 2 30

Source: Township Information of General Administration Department Offices

Table 16 Health Care
.| Population | Doctor to Patient Nurse to Patient ASS.'St Sleelln Tz o
No | Township Patient
Doctor Nurse to
No. of to No. of - AHO to
Doctor Patient Nurse Pat_lent No. of AHO Patient ratio
. ratio
ratio
1 Kyaukme | 171930 21 1:8187 59 1:2914 6 1:28655
2 Namtu 50720 5 1:10144 | 37 1:1370 1 1:50720
3 Hsipaw 169434 23 1:7366 57 1:2972 8 1:2118

Source: Township Information of General Administration Department Offices
IX Education Status

The education services of Namtu, Kyaukme and Hsipaw Townships as numbers of schools, colleges and
universities are shown in Table 16.

Table 17 Education Services
High Middle Primary Pre Monastery
No | Township School School School School Education
School
1 | Kyaukme 9 47 80 1 5
2 Namtu 6 11 65 12 -
3 Hsipaw 11 33 152 10 9

Source: Township Information of General Administration Department Offices
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Table 18

Literacy Rate

Population Population (>15- Number of | Percentage of
No | Township year old) Literacy Rate Literacy Rate
1 Kyaukme 171930 133987 125407 72.94
2 Namtu 50720 33227 30084 90.54
3 Hsipaw 169434 99954 99700 58.84
Source: Township Information of General Administration Department Offices
X Cultural Buildings

The cultural and historical buildings are described in the following table.

Table 19 Lists of Cultural Buildings
No founship Pagoda zay Te Pu Hitoe Monestar Nunner FBQEES'TS;
. B3 : y u y igiou
(opep:) (c008) (9c3:) Temple
1 Kyaukme 5 89 - 330 3 3
2 Namtu 25 15 25 70 1 2
3 Hsipaw 10 18 - 206 2 1
Table 20 Lists of Other Cultural Buildings
No Township Christian Islam Hidi Chinese
Urban Rural Urban Rural Urban Rural Urban Rural
1 Kyaukme 8 1 1 2 4 7 9 -
2 Namtu 5 18 4 1 9 9 2 -
3 Hsipaw 7 8 1 3 2 3 3 2
Source: Township Information of General Administration Department Offices
xi Transportation

In the area, there is no airline (except there is one Helicopter port in Namtu township but it can no
longer be used) and waterway transport system. The communities mainly rely on the road and railway
transportation. The summarized mode of transports in the area is presented in the table 18.

Table 21 Mode of Transport in Selected Townships
Mode of Namtu Hsipaw Kyaukme
Transport &
Itinerary
Airway Helicopter port (It can no | Nil Nil
longer be used)
Waterway Nil Nil Nil
Railway Namtu — Bawdwin — Nant | Mandalay — Lashio Railroad | Mandalay — Lashio (35
Myaw (14 miles) (from Bawkyo to Menseng) | miles)
33.25 miles
Road Namtu — Larshio Hsipaw — Mandalay Kyaukme - Muse -
Mandalay

Namtu — Mandalay

Namtu — Muse

Hsipaw — Kyaukme
Hsipaw — Lashio
Hsipaw — Hsaung Kye
Hsipaw - Nant Leng

Kyaukme — Taunggyi

Kyaukme — Mandalay

Kyaukme — Yangon
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Kyaukme — Hsipaw

Kyaukme — Hsipaw - Nant
Leng

Kyaukme — Moegoat
Kyaukme - Nant Leng
Kyaukme — Mine Ngot

Kyaukme - Moegoat -
Lashio

Source: Township data of GAD

7 Identification and assessment of potential Environmental Impacts and
Mitigation Measures

7.1 Methodology and Approach

The following methods and approaches are used in the assessment of environmental and social
impacts.

Identification: To specify the impacts associated with each phase of the project and the activities
undertaken

Prediction: To forecast the nature, magnitude, extent and duration of the main impacts; and

Evaluation: To determine the significance of residual impacts after taking into account how
mitigation will reduce a predicted impact.

i Impact Identification

First and foremost, the impact identification is done through desktop study based on the available
information from various sources, project description provided by project proponent and the similar
project experience of the experts prior to conducting the baseline study. Then the baseline study was
carried out by survey teams (Physical Team, Ecological Team and Social Team) to further identify the
potential environmental and social impacts along its TL alignment. The identified impacts are
described each phase in the following;

Pre-construction

e Loss of vegetation and disturbance to wildlife habitat in some areas and increase the
generation of waste, especially vegetation debris from site clearance activities.
Construction

« Air emission, noise and vibration level will be increased due to mobilization of construction
vehicles and machineries.

» Construction waste, domestic and sewage from the temporary worker camp will be increased.

« Water demand will be increased and surface water quality will also be affected due to
improper discharge of sewage from temporary worker camp.

» Soil contamination and surface water pollution will occur due to accidental spill of engine
oil/lubricant and other hazardous chemicals from vehicles and construction machineries.

» Removal of vegetation and trees during construction of foundation, especially on the slopes
would render soil vulnerable to erosion.

» Loss of visual amenity due to the presence of man-made transmission line structures.
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Vegetation will be cleared for the ROW and wildlife habitat will also be disturbed due to the
mobilization of the project.

Traffic volume and traffic related accident in the area will be temporarily increased from
mobilization of construction vehicles.

Injury and sickness of workers will be caused due to construction works including tower
erection, stringing and line pulling.

Operation

Air emission, noise and vibration level will temporarily be increased while the maintenance
operations are carried out.

Electrical hazards will be increased due to corona effect.

Worker exposure to electrical hazards will be increased due to the EMF, Electrocution and
working at height when the maintenance operations are being undertaken.

Growth of vegetation will be limited as regular trimming of vegetation along the ROW have
to be done to meet with the designed ground clearance height.

Employment opportunities will be increased during ROW maintenance work.

Impact Prediction and Evaluation

The prediction and evaluation of the environmental impact was done based on the observation and
results from baseline surveys of physical, ecological and social environment. The criterion that has
been used to evaluate impacts on various environmental and social aspects is as following.

Table 22 Impact Evaluation Criteria

Context

Local when an impact is restricted within 17.5 m of either side of the project
foot print i.e. within the corridor defined for the project

Medium when an impact is spread from 17.5 m to 50 m either side of the
project foot print i.e. beyond 17.5 m but within 50m either side of the
corridor defined for the project

Regional when impact is spread beyond 50m either side of the project foot print
i.e. beyond 50 m either side from the corridor defined for the project

Duration Short when impacting for a duration of six months (other than for ecology);

this will result in the recovery of the effected environmental
component (other than for ecology) within a year

Medium when impacting between six months and three years; this will result in
the recovery of the effected environmental component (other than for
ecology) within 1 to 10 years

Long when impacting beyond three years (other than for ecology); and will
result in recovery of prevailing conditions within 10 years or beyond

Intensity Low Low intensity when resulting in changes in the environmental baseline

of less than 20% in regional context or 20 to 30% in medium context
or up to 30% in local context but for short duration

Moderate Moderate intensity when resulting in changes in the baseline for up to
30% in regional context or more than 30% in medium context or for
ecology changes are expected to be recoverable in terms of medium
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duration

High High intensity when resulting change in the baseline beyond 30% in
regional context or for ecology changes serious impairment to species,
productivity or their habitat

Type Adverse Adverse impacts would deplete or negatively alter resources
Beneficial Beneficial impacts would improve resource conditions
Table 23 Impact Significance Criteria for Environmental and Social Components (other
than for Ecology)
Significance Context Duration Intensity
Insignificant Local Short Low
Minor Local Short Moderate
Local Medium Low
Local Medium Moderate
Medium Short Low
Local Long Low
Moderate Local Medium High
Local Long Moderate
Medium Short Moderate
Medium Medium Low
Medium Medium Moderate
Medium Long Low
Medium Long Moderate
Regional Short Low
Regional Short Moderate
Regional Medium Low
Regional Medium Moderate
Local Short High
Local Long High
Medium Short High
Medium Medium High
Medium Long High
Regional Short High
Regional Medium High
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Regional Long Low
Regional Long High
Regional Long High

Note: Positive impacts are termed as beneficial while negative ones are adverse
Source: International Association for Impact Assessment

Table 24 Impact Significance
Significance
No. | Aspect/Impacts Type Scenario
Construction | Operation
Without mitigation Minor Minor
1 Air Quality Adverse
With mitigation Insignificant Insignificant
Without mitigation Moderate Minor
2 Noise and Vibration Adverse
With mitigation Minor Minor
Without mitigation Moderate Negligible
3 Waste Disposal Adverse
With mitigation Minor Negligible
Without mitigation Minor Negligible
4 Water Usage and Water Quality Adverse
With mitigation Insignificant Negligible
Without mitigation Minor Negligible
5 Erosion and Soil Quality Adverse
With mitigation Insignificant Negligible
Without mitigation Moderate Negligible
6 Aesthetics and Visual Adverse
With mitigation Minor Negligible
Without mitigation Moderate Moderate
7 Biodiversity (Flora and Fauna) Adverse
With mitigation Minor Minor
Without mitigation Minor Minor
8 Socio Economy and Livelihoods | Beneficial
With mitigation Moderate Moderate
Without mitigation Minor Negligible
9 Community and Private Property | Adverse
With mitigation Insignificant Negligible
Without mitigation Minor Moderate
10 | Community Health and Safety Adverse
With mitigation Insignificant Minor
Without mitigation Minor Minor
11 | Occupational Health and Safety Adverse
With mitigation Insignificant Insignificant
8 Results of the public consultation and public participation
8.1 Public Consultation Process

- Meetings with officials from the General Administrative Departments (GADs) of the selected
townships (Namtu, Hsipaw and Kyaukme).
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- Meeting with the officials from the Department of Power Transmission and System Control
(DPTSC) of MOEE, township EPC, Planning Department of MOPFI, and Forest Department of

MONREC.

- Series of meeting with the Project Proponent in Nay Pyi Taw and Hsipaw township.

- Focus Group Meetings in the affected villages along the transmission line route.

8.2 Results of Public Consultation

Table 25 Results of Pre-consultation meeting with stakeholders

Date and Place of | Stakeholder Issues and Concerns

Meeting

22-11-2019 Daw Sam Sam Aye, | - It is a good project and it may benefit to the

Planning Department Assistant Director development of the township.

Office, Namtu Planning Department - Our statistics point out that there is less development in
electricity sector in Namtu township and this project may
bring the development in this sector.

22-11-2019 U Chan Myae Aung, - The project proponent is needed to cooperate with FD

-Forest Department | Staff Officer, FD before the implementation starts.

Office, Namtu

22-11-2019

-At the house of village
tract administrator, Manli
village, Namtu

U Atta Oo,
Administrator,

Chaung Hsa village
tract

- | am optimistic and there may not be significant
negative effects by the project.

- It needs to be carefully considered if the project causes
negative impacts rather than positives.

- | have no objection regarding with this project,
however, | have to raise issues if my farmlands are
affected.

- It may also need negotiation with affected landowners
if there is planned to construct the new access roads.

23-11-2019

-Forest Department (FD)
Office, Hsipaw

U Zaw Zaw Oo,
Staff Officer, FD

- The project proponent is needed to cooperate with FD.

- Request permission letter from FD

23-11-2019

-At the house of village
tract administrator, Moe
Tae village, Hsipaw

U Sai Myint Aung,
Administrator,

Moe Tae village tract

- It is good if this project may electrify the every
household, and bring the development of the township.
Consequently, life can be more convenient since having
access to water and electricity are of great asset for
human beings.

23-11-2019

-Administrative  office,
Ywar Thit village tract,
Hsipaw

U San Kaw,
Administrator,

Ywar Thit village tract

- It needs negotiations between the project proponent
and the landowners.

- The landowners are needed to know about the project
properly.

23-11-2019
-At the house of village

tract administrator, San
Hpeik  village tract,
Hsipaw

U San Sai,
Administrator,

San Hpeik village tract

- It would be better if households can access 24-hr
electricity.

- It may bring development of the township.
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23-11-2019

-At the house of village
tract administrator, Man
He village tract, Hsipaw

U Tun Kyi,
Administrator,

Man He village tract

- | have no special comments regarding with this project.
One thing that it needs engagement meetings with
farmland owners.

23-11-2019

-Administrative  office,
Baw Gyo village tract,
Hsipaw

U Aung Shwe,
Administrator,

Baw Gyo village tract

- Fair compensation should be paid to the landowners.

- Crop compensation should also be made during the
flowering seasons.

- Need to cooperate with Department of Agriculture.

- Impacts may arise from the “construction of new
access road for the transport of materials during the
construction phase.”

23-11-2019

- At the house of village
tract administrator, Long

U Kyaw Tun,

Administrator,

- | have no objection to this project. And it is a good
project.

- The project should not negatively affect to the local

. Long Khun village .

Khun  village tract, tract communities.

Hsipaw - | had one experience regarding with the land
compensation in Chinese Gas pipeline project. First of
all, they identify and valuate the land price. Then they
made compensation as per identified land category.

- It seems the Transmission Line No. 75-76 will pass
over the Chinese Gas pipeline. It should be taken care
when the construction of Transmission Line starts.

23-11-2019 U Kyaw Zaw, - The project is good.

- At the house of village
tract administrator, Kyin
Thi village tract, Hsipaw

Administrator,

Kyin Thi village tract

- Special care should be taken to the villages affected.

- Fair compensation should be made.

25-11-2019

- At the house of EE,
Township Electricity,
Kyaukme

U Win Lwin Shein,

EE,
MOEE

- According to my experience, 230kv transmission lines
may not have adverse environmental effects.

- The proponent has to follow, the transmission line
instructions.

- My previous experiences on transmission line project
are follows,

- Crop compensation was made for two years,

- No land compensation was made since the project was
run by the government and the government does not have
sufficient budget for full compensation.

- If the affected trees are perennial, valuation is
conducted carefully first and adjust the compensation
rate.

- The committee was formed including representatives
from the Project Proponent, Immigration Department,
Forest Department, Agriculture Department, Agriculture
Land Management and Statistics Department. This
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committee made valuation of land.

25-11-2019

-Forest Department (FD)
Office, Kyaukme

U Thura Kyaw,
Staff Officer, FD

- The transmission line alignment seems included in the
Reserve Forest (RF). It needs to request the permission
to the headquarters of MONREC.

- The Transmission Line No. 78-90 pass the Thing Long
RF and Line No. 191-192 pass the Tawng Kye RF.

27-11-2019

- At the monestary, Nar
Khaw village, Kyaukme

U Wi Li Ya
Administrator,

Nar Khaw village tract

- Transmission line project does not have significant
effects.

- My previous experiences on the transmission line
project are that the government implemented the project
by force. We did not have rights to raise our issues and
receive any kind of compensation.

- Community safety should be considered to avoid
electrical hazards, fall down of the Transmission Line
(TL) towers.

- The tension of the cable should not be too loose, not
too close to the ground.

- During the installing of cables, the farmland may be
affected.

- During the construction period, the sand pile may
destruct the farmland.

- After digging the farmland for the foundation of TL
tower, top soil should be re-covered on that area so that
the crop can be grown.

27-11-2019

- At the house of village
tract administrator, He

U Sai Than Maung
Administrator,

He Kwi village tract

- It needs consultation meetings with the affected local
communities.

- The TL is likely to pass over the farmland of the

Kwi village tract, villages. Thus compensation should be made.

Kyaukme - Education (including potential electrical hazards near
the TL) of local communities should be conducted since
one person from Nar Khaw village died due to the
electrical hazards.

27-11-2019 U Daw Na - The local people from the affected villages should be

- At the village restaurant,
Lwal Hsaut village tract,
Kyaukme

Administrator,

Lwal Hsaut

tract

village

consulted during the development stage of the project.

- In the previous TL project implemented by the
government, the local people did not know everything
about the project.

- Although the compensation was planned to be made to
the affected landowners, and crop compensation was also
said to be made during the cable installation, the
compensations of crops and land acquisition are not
received yet.

- Thus, it should fully cooperate with local people from
the effected village group.
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27-11-2019 U Sai Hla Myint - There are other development projects in this area. i.e
_ At the house of village | Administrator, Chlineie Gas Pipeline and Mandalay-Muse Railway
tract administrator, Kywal . Projects.
. Kywal Kone village . .
Kone village tract, tract - The overall comment is that negotiation should be
Kyaukme made with local people from the affected villages.
- We have no objection.
- Fair compensation should be made.
- Negotiation with affected landowners is a must.
- If the project is implemented during Summer season
(March-May), the impacts on crop and farmland will be
minimum.
27-11-2019 U Sai Hla Win - We need electricity. It would be good if the project
_ At the house of village | Administrator, make the village electricity accessed.
tract adml_nlstrator, Pan Pan Lawt village tract | - The _p_roponent s_hould negotiate with the local
Lawt  village tract, communities, and fulfill the needs of local people.
Kyaukme
8.3 Information Disclosure

i Approach to Information Disclosure

The draft version of the printed executive summary of this IEE reports in local language are
distributed to the heads of villages and village tracts so that the local residents along the TL alignment
can know more about the description of the project, baseline environmental and social settings and
potential environmental and social impacts of the project. Meanwhile, public feedback forms are also
distributed along with the executive summary.

ii Public Feedbacks
The total of 109 filled-in feedback forms are received from the concerned villages. The feedbacks are
translated and summarized as follows,

Table 26 Summarized Public Feedbacks and NCEH’s Responses

Summarized Feedbacks | Responses of feedbacks by the Proponent (NCEH)

Environmental Impacts

e Minimize the adverse environmental impact as | « We do care about the environmental impacts

much as possible. while implementing the projects and will follow
the guidelines and procedures of the ECD.
e Minimize the noise along the TL alignment. e Same as above.
e Avoid springs and forests when undertaking the | « We will manage to avoid and minimize the
project. impacts.

e Avoid the construction of towers within the | e« Same as above.
watershed area.

Social Impacts

e Minimize the impacts on farmland and garden | « We will manage to avoid the acquisition and
land. impacts on farmlands and garden lands.

e Minimize the destruction of household structures. | « We have planned to avoid the household

structures while implementing the project. If the

households are likely to be affected, we will

coordinate and negotiate with PAPs and relevant

stakeholders.
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Undertake the project activities to avoid the crop
growing season.

Provide fair compensation to the farmers who
have direct impact by the project activities.

Minimize the impacts on livelihoods of the
villagers.

Taking care about the community health and
safety issues.

Ensure the electrical safety for the villagers.
Project implementing staffs/workers have to
follow the guidance and instructions from the
village heads during their stay at project site or
within the villages.

Provide electricity and community development
plans.

We will manage to avoid the crop growing
season depending on the time and circumstance
of the project implementation. If we cannot
avoid, we will coordinate with relevant
stakeholders and pay the compensation as per
rates from Valuation of Land and Crops
Compensation Committee and Validation of
Compensation Price Committee.

If the project needs acquisition of farmland and
garden land, we will coordinate with relevant
stakeholders and pay the compensation as per
rates from Valuation of Land and Crops
Compensation Committee and Validation of
Compensation Price Committee.

We will manage so as not to impact on
livelihoods of the villagers.

We will manage for the health and safety of
community and occupational risks, and wildlife
in its vicinity while implementing the project.
Same as above.

We will coordinate with relevant heads of
villages while implementing the project.

We will coordinate with relevant stakeholders
depending on the feasibility of the CSR program
of the project.

Comments/Suggestions

The construction of the Tower Foundation should
follow the required standards and use the
qualified ingredients.

Priority should be given to the villagers when the
project needs labours.

Undertake the project activities during the dry
seasons especially non-harvesting seasons.

Knowledge sharing on electricity hazards and
safety should deliver to the nearby villages.
Provide the surrounding communities to have
access the grid electricity.

Improve the access roads in close vicinity to the
project.

Villagers should be notified about the project
before prior to implement the project.

The experts from diverse sectors will be
participated and lead the project implementation
to meet with required standards.

We will manage to create job opportunities for
the villagers depending on their skills.

If the project implements during the crop
growing season, we will coordinate with relevant
stakeholders and pay the compensation as per
rates from Valuation of Land and Crops
Compensation Committee and Validation of
Compensation Price Committee.

We will share about knowledge on electrical
safety when necessary.

We will coordinate with relevant stakeholders
depending on the feasibility of the CSR program
of the project.

We will coordinate with relevant stakeholders
depending on the feasibility of the CSR program
of the project.

We will disclose the project information through
Public Hearing Meetings in the villages where
the TL alignment likely to be traversed.
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9 Environmental Management Plan and Monitoring Plan

9.1 Environmental Mitigation and Management Plan

Environmental Officer (EO) is required to be appointed to monitor the implementation of environmental mitigation measures by contractor during the
different phase of the project.

The environmental mitigation measures described in table 23 aims to minimize the negative impacts of the transmission line construction and meanwhile,
enhance the positive and beneficial impacts.

Prior to construction, the construction contractor will develop a suite of Site- Specific ESMMPs which address specific segments of the ROW, based on site
conditions (e.g. proximity to villages, waterways and natural habitats).

Table 27

Environmental Mitigation and Management Plan

Environmental

Responsibility

Potential Impact Mitigation Measures Location Time Frame
Aspect Execution Monitor
Pre-construction
Land Use Removal of productive land - Livestock in affected areas will be | Agricultural land | Pre- Contractor Environmental

(temporary and permanent)

relocated, where necessary;

- Land acquisition and compensation
for crops issues will be settled out
before construction and will be
reviewed by MOEE.

- Ensure that negotiations for
compensation should include relevant
stakeholders from government and
communities,

- Also ensure that the compensation
rates are at par with the market rates.

- It also needs to be ensured that the
opportunity cost of such land is
considered when deciding the

and private land

construction

Officer
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compensation amount.

Construction

Air Quality
(Atmospheric
emission/dust)

Dust emissions from exposed
soils, transport of materials and
increased traffic.

- Apply water on dust generating
areas including unpaved roads and
staging areas.

- Restrict the speed limits of vehicles
while moving on unpaved roads.

- Cover of vehicles carrying soil,
sand and other loose material.

- Keep the vehicle and construction
equipment in  good  working
condition.

- Minimize the idling time of vehicles
and construction equipment.

- Suspend dust generating activities
while in high wind.

All
areas

construction

Throughout the
construction
phase

Contractor

Environmental
Officer

Noise and Vibration

Increased noise and vibration
levels may disturb local
residents and fauna, and can
present a risk to personnel.

- Carry out regular inspection on
noise and vibration generating
equipment (including construction
vehicles).

- Utilize appropriate noise and
vibration control function in close
proximity to sensitive receptors (such
as school, monastery, hospital,
retirement homes).

- Install the Stationary equipment
generating noise and vibration as
much as away from the residence.

All
areas

construction

Throughout the
construction
phase

Contractor

Environmental
Officer
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- Limit the operating hour of noise
generating construction activities and
if possible, install temporary noise
barriers in close proximity to
settlement area.

- Provide hearing protection to all
construction personnel working in
noisy condition (with noise level
above 80dB).

- Conduct the blasting (only if
necessary) within 7am to 17pm, and
limit the number of blasts that occur
per hour or per day. Coordination

with nearby residents is
recommended.
Waste Disposal - The debris generated from | - Collect all construction wastes | All construction | Throughout the | Contractor Environmental
construction activities can be | generated at the site and domestic | areas including | construction Officer

carried along with small
springs, rivulets and rivers
flowing in proximity of the
tower.

- Construction debris can also
contaminate wells, canals etc.
in proximity of the activity.

- Random disposal of waste
generated from the temporary
worker camp can block the
drainage, spring and stream.

waste from the worker camp,
transport and dispose at the dump site
approved by the local authorities.

- Leave the site as original after the
completion of construction activities.

- Follow 3Rs principle (reduces,
reuse and recycle) at the construction
site.

- Prohibit the random disposal of any
waste generated from the
construction activity.

- Provide adequate number of waste
bins in the places where waste

worker’s camps

phase
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generated.

- Reuse the Excavated spoils as
backfill material.

- Re-collect drop of materials while
transporting.

- Install the temporary pit latrine for
worker camp.

- Prohibit burning the solid waste at
the site.

- managed in accordance with all
applicable regulations if chemical are
necessary to store at the site, prepare
Control and Emergency Response
Procedure, follow the MSDS
(Material Safety Data Sheets) as
applicable.

Water Usage and
Water Quality

- Over exploitation of water
from underground, spring or
stream can contribute water
scarcity to nearby resident
during dry season.

- Release of sediment laden
effluent during construction,
for example soil waste from

drilling activities can
contaminate the nearby water
quality.

- There is potential for
hazardous materials to be

released to the environment,
particularly during storage and
handling and  equipment/

- Optimize the usage of water at the
construction site.

- Ensure the prevention of runoffs in
close proximity to water bodies.

- At the river and stream crossing
points, manage the horizontal
clearance (the distance between the
towers) to be greater than the
maximum river/stream width at high
flood level, and the vertical
clearances to be according to the
statutory requirements.

- Undertake clearing and
earthworking operations during dry
season to minimize erosion and
subsequent release of sediment which

All
areas

construction

Throughout the
construction
phase

Contractor

Environmental
Officer
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vehicle maintenance.

lead surface water pollution.

- Locate the stockpile materials at
least 30 meter away from steep
slopes, water courses or drainage
paths.

- Manage chemical and oils to be
stored on the hard concrete base, and
provide overhead protection to cover
rain and severe weather.

- Prohibit Discharge/disposal of oil
contaminated water and solid wastes
into the water body.

- Conduct regular maintenance of
vehicles and construction equipment
to avoid leakage of oil.

- Prepare contingency plans for
control of spills of oil and other
hazardous substances and provide
spill collection kits at the site.

- Install Temporary pit latrine for
worker camp.

Erosion and Soil

Quality

- Potential impacts will be due
to change to soil structure and
soil quality as a result of
excavation or compaction.

- Removal of vegetation and
trees during construction of
foundation, especially on the
slopes would render soil

- If possible, carry out the
construction  activities  (especially
land clearance and earthworking) in
non-monsoon months which will
minimize any rainwater run-off or
any loss due to infiltration.

- If vegetation clearing is required on
river banks, vegetation will be cut
near ground level to leave root mass

All
areas

construction

Throughout the
construction
phase

Contractor

Environmental
Officer
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vulnerable to erosion.

- The excavated if kept
uncovered and unprotected
will be rendered vulnerable to
loss from erosion.

- Discharge or spill of oil and
other hazardous substances can
contaminate the surface soil

in the ground. This helps to reinforce
soil stability and reduce erosion.

- Store construction materials within
the footprint of the site where hard
concrete  base and  overhead
protection are provided so as to avoid
any kind of damage or contamination
of soil/crop of adjoining fields.

- Prepare contingency plans for
control of spills of oil and other
hazardous substances and provide
spill collection kits at the site.

- restrict the mobilization of
construction vehicles through
farmland area so as to avoid rutting
and soil compaction.

- Adopt the mitigation measures
stated under the section of Waste
Disposal and, Water Usage and
Water Quality.

Aesthetics
Visual Impact

and

- ROW clearance, the casting
of tower foundation and the
presence of steel tower
structures will be disturbed
visual amenity.

- TL structures which may
lead to change of landscape
resource and character due to
introduction of  manmade
features leading to visual
intrusion and loss of visual

- Minimize the clearing of trees
wherever possible, and adopt vis-a-
vis felling of trees while trimming.

- The lattice structure of towers
provide sufficient see through effect
which diminish the visual impact on
the aesthetics of the area.

- The area being hilly terrain with
undulations restrict the view of many
towers in a single view, moreover the

All
areas

construction

Throughout the
construction
phase

Contractor

Environmental
Officer
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amenity.

height of tower do not appear to be
significant with reference the terrain.

-Trees will be preserved on the road
easements so long as the vertical
safety clearance is complied

Biodiversity (Flora
and Fauna)

Impact on Flora will be due to
vegetation clearance

- Follow the Forest Law (2018),
Conservation of Biodiversity and
Protected Areas Law 2018, especially
the sections of laws and regulations
highlighted in chapter 5.

- Deliver awareness training on
conservation of biological diversity
to all level of construction unit prior
proceeding to any construction
works.

- Consult and coordinate with Forest
Department if trees are needed to be
removed.

- Identify and demarcate all trees to
be removed within the ROW area.

- Minimize vegetation clearance as
much as possible and ensure that the
clearance not beyond designated
area.

- Dispose the chopped trees in
accordance  with  guidance  of
Department of Forest.

- Prohibit the extraction of forest
products by construction workers.

All
areas

construction

Throughout the
construction
phase

Contractor

Environmental
Officer
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- Prohibit utilization of herbicide for
clearing vegetation.

- Prohibit the burning of vegetation
debris at the site and adopt the
measures stated in Waste Disposal
section.

Biodiversity (Flora
and Fauna)

Impact on Fauna can be
resulted from mobilization of
construction vehicles

- Carry out regular maintenance of
Construction vehicles and machinery
to  minimize unnecessary nhoise
generation.

- Restrict the speed limit of
construction  vehicles within the
project footprint to 40 km/hr to
minimize potential for fauna strike.

- Deliver awareness training on
conservation of biological diversity
to all level of construction unit prior
proceeding to any construction
works.

- Prohibit strictly the hunting of wild
animals  (including birds), and
fishing.

All
areas

construction

Throughout the
construction
phase

Contractor

Environmental
Officer

Socio Economy and
Livelihoods

Construction of the
transmission line and
associated infrastructure will
provide employment
opportunities to local people

- Give the priority to local people
while the project needs construction
workers.

- Avoid mass migration of workers
from outside of project area.

- Deliver Health and Safety Trainings
before commencement of any
construction activities.

- Support local/community bazaar by

All
areas

construction

Before and
during
construction

phase

Contractor

Environmental
Officer
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buying meat, fish and vegetables
from local market very often for the
kitchen of Worker Camp.

Damages to
community and
private/individual
property during
construction

activities.

of/damage to property and
community facilities.

- Ensure that the construction activities
are to be well planned/arranged that
any use of community and individual
property is either avoided or prior
permission sought before use.

- Immediately compensated if any
unforeseen use and/or damage to
property or structures etc.

- Relocate livestock in affected areas
where necessary.

- Settle out land acquisition and
compensation for crops issues and
coordinate with MOEE before
commencement of the construction.

- Ensure that negotiations for
compensation should include relevant
stakeholders from government and
communities.

- Also ensure that the compensation
rates are at par with the market rates.

- Ensured that the opportunity cost of
such land is considered when
deciding the compensation amount.

All construction
areas

As necessary

Contractor

Environmental
Officer

Community Health
and Safety
(Infectious Disease,

- Possible increase in disease
transmission.

- Commit to meet Electricity Law and
other Myanmar regulation
requirements as well as international
conventions on labour, especially on

The construction
area in close vicinity
to residential areas

Throughout the

construction
phase

Contractor

Environmental
Officer

100|Page




and Accident)

mobilization of construction
vehicles and other activities.

issues of child and forced labour,
working conditions, collective
bargaining, non-discrimination and
equal opportunity, complaint and
grievance mechanism as well as
occupation health and safety.

- Inform and/or notify  the
construction  schedule and its
activities to the sensitive receptors
such as school, monastery and
affected household structures prior to
commence the construction.

- Adopt the measures described in
mitigation measures subsection of Air
Quality, and Noise and Vibration.

Traffic
Transport

and

- Accident associated with the
traffic movement in working
areas may lead to property/
equipment damage and injury
to workers or nearby villagers.

- Minimize the use of village roads
and if it is necessary to use the village
roads, coordinate with village
authorities to get permission of use
and improve the roads before using it.

- Arrange the flexible transport
schedule for construction vehicles to
avoid peak hours of road usage.

- Install traffic signs for all roads
throughout construction areas.

- In the event that stringing
conductors present a possible risk to
traffic, construct the temporary
barriers (such as bamboo scaffolds)
across the roads and rivers to protect

All project roads
and public roads

Throughout the
construction
phase

Contractor

Environmental
Officer
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the public and property.

Occupational Health | - Potential for accident and | - Deliver Occupational Health and | All construction | Throughout the | Contractor Environmental
and Safety (Accident | injury during construction. Safety awareness trainings to all | areas construction Officer
and Injury) - Accident and injury while Z\t/;)rrtlzers before the construction phase
working at height '
. Spread of transmissible | Provide faC|!|t|(?s to help workers
. access clean drinking water.
diseases between worker and ) . _
. . - Provide proper sanitation facilities
- Contraction of disease due to
o at the worker camp.
poor sanitation and L o .
. - Provide first aid Kkits which can be
environmental temporary ) . .
easily accessible by worker at the site
worker camp . . -
and deliver relevant trainings on first
aid and utilization of first aid kits.
- Minimize mosquito breeding habitat
at the worker camp and provide
mosquito nets and other facilities to
avoid mosquito-borne diseases.
- Provide PPE covering protection of
head, eye, hearing, hand, feet and
height and access to workers.
- Ensure proper shutdown of the
line/utilities with prior information
and permission if stringing activities
are near low tension wires/high
tension wires and other electrical
utilities.
Operation
Air Quality - Generation of ozone and |- Prohibit the burning of vegetation | Along the ROW of | Throughout the | Contractor Environmental

nitrogen oxides from the
overhead transmission line can
occur as a result of corona

debris after ROW maintenance

trimming.

- Check the vehicles and other heavy

TL

operation phase

Officer
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discharge during the humid
weather condition.

- Potential air pollution due to
burning of vegetation debris

machineries prior to start the

maintenance operations.

- Restrict the speed limit of vehicles
while moving on unpaved roads.

during  ROW' maintenance - Turn off the engines of vehicles and
work. L . .
heavy machineries while not in use.
- Avoid dust generating activities
while in high wind
Noise and Vibration |- Potential noise generation | - Select the Conductors and other | Along the ROW of | Throughout the | Contractor Environmental
from maintenance and repair | facilities to minimize the corona | TL operation phase Officer
activities and ‘Corona | discharge.
discharge’ from the overhead
lines
-No vibration is expected
during the operation period.
Biodiversity (Flora |- The ROW may interrupt the | - Restrict vegetation trimming within | ROW Maintenance | Throughout the | Contractor Environmental

and Fauna)

continuity of forest habitat
(mostly degraded deciduous
forest)

- Potential impact to resident
fauna due to electrocution

- Disturbance of resident fauna
due to noise and light from
maintenance activities

the ROW to safely operate the
transmission line.

- Retain the groundcover and mid-
storey vegetation wherever
practicable.

- Implement landscaping and re-
vegetation after completion of
construction in suitable areas.

- Adopt vegetation management
program to raise awareness on the
values of natural habitat areas to
personnel work force and prohibit the
poaching and forest product

area

operation phase

Officer
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collection.

- Strictly prohibit
animal.

hunting wild

- Design the transmission line to
minimize risk of electrocution,
including maintaining a 1.5 meter
spacing (refer to the guidelines or
guidance from DPTSC) between
energized components and grounded
hardware, or covering energized

parts.
Economy and |- Beneficial impacts are |- Give the priority to local people | ROW Maintenance | Throughout the | Contractor Environmental
Livelihoods predicted during the | while the project needs during the | area operation phase Officer
maintenance of the ROW, | operation phase.
particularly vegetation | - Deliver Health and Safety Trainings
management, can  provide | before commencement of any
employment to local residents | construction activities.
- Support local/community bazaar by
buying meat, fish and vegetables
from local market very often for the
kitchen of Worker Camp.
Community health |- Community will have | - Evaluate possible risks and ensure | Along the ROW of | Throughout the | Contractor Environmental
and safety concerns about its safety and | that these are addressed and | TL operation phase Officer
possibility of any accidents like | minimized.

electrocution, skin diseases etc.

- Electrocution due to contact
with high voltage electricity or
items in contact with high
voltage electricity (such as
tools, vehicles or ladders).

- Communicate about the technical
aspects of the transmission line
construction and operations, and allay
fears about accidents or any other
health concerns.

- Use simple diagrams and pamphlets
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in local language for this purpose.

- Train land owners about safety
issues and action to be taken in case
of risks.

- Demonstrate that MOEE and its
contractors are very concerned about
health and safety of workers as well
as the community.

- Signs and barriers will be installed
to prevent access to high voltage
areas.

- Grounding conducting objects will
be installed near transmission lines.

- Ensure communication of health
and safety risks to villagers near to
settlements in batches and explain the
various health and safety measures
being undertaken.

Occupational Health
and Safety

- Exposure to EMF at levels
higher than those experienced
by the general public.

- Electrocution due to contact
with high voltage electricity or
items in contact with high
voltage electricity (such as
tools, vehicles or ladders).

- Working at height on towers.

- Develop EMF safety program prior
to operation which: identifies
potential levels of exposure; provides
training for all workers; delineates
zones appropriate for public access
and those restricted to appropriately
trained workers; defines measures to
limit exposure time, such as through
work rotation; and provides personal
monitoring equipment for workers.

- Ensure compliance of safe practices
and implementation of safety manual

Along the ROW of
TL

Throughout the
operation phase

Contractor

Environmental
Officer
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- Provide PPE covering protection of
head, eye, hearing, hand, feet and
height and access to workers.

- Securing the workplace, wherein all
lines are shut down prior to
maintenance work, use of PPE and
procedures for emergencies and
compensation procedures in case of
accidents.

- Prior training of the workers
regarding  health and  safety
procedures is essential.

- Deactivate transmission lines prior
to work on, or near, transmission
lines.

- Conduct the Live work by trained
workers.

- Implement fall protection measures
including provision of appropriate
fall protection equipment, training in
use of equipment, training in
climbing techniques, and rescue of
fall-arrested workers.

- Rate and maintain properly all
equipment, including hoisting
equipment, power tools and tool bags.
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9.2 Environmental Monitoring Plan

Successful implementation of Environmental Monitoring Plan depends on regular monitoring, documenting and reporting. The Environmental Officers
should monitor the environmental measures and submit a quarterly report to the concerned department. Additionally, another yearly monitoring report with

quarterly monitoring data should be submitted to the Environmental Conservation Department for renewing the Environmental Clearance Certificate.

The initial monitoring program based on the impacts and mitigation measures defined in this IEE is provided in Table 24. Monitoring in the construction
period can be categorized in the following:

o For the contractor implementing construction, monitoring to ensure on a day to day basis that mitigation measures are fully implemented with
construction activities, and that results observed comply with the contractual obligations.
e For the Environmental Officer, carry out routine inspections to ensure that monitoring results provided by the construction contractor are
corrected, to provide the necessary environmental coordination and interface with the contractors, and to provide a comprehensive picture of
the current environmental situation and efforts at site level.

Table 28 Environmental Monitoring Plan
. . . . I Reporting Responsibility Estimated

Environmental Indicator Monitoring Location Monitoring Method Frequency Supervision | Implementation | Cost (USD)

Pre-construction

General - All construction site - Check and revise (if necessary) the Once PMU Environmental No marginal

environmental mitigation measures Officer cost
described in Table 9.2-1.

Community/private - All construction site - Field observation and consultation with Once PMU Environmental No marginal

properties and sensitive - Along the ROW of TL local communities. Officer cost

receptors (e.g., cultural

property and values, new

schools or hospitals) along

TL corridors and at

substation sites.

Construction

Air Quality (Dust - Unpaved roads in close - Visual observation of whether dust Weekly Environmental Contractor Cost is

generation) vicinity to the residential suppression measures are applied or not. Officer included in
areas the contract
- The construction site
operating earthworks

Air Quality See in Table 9.3-3 and Using field and analytical methods Annual Environmental Environmental 3,500.00

1) Nitrogen dioxide, 2)

Figure 9.3-1

approved by MONREC

Officer/PMU

Contractor
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Particulate Matter PMy,, 3)
Particulate Matter PM, s, 4)
Sulphur Dioxide, 5)
Relative Humidity, 6)
Temperature, 7) Wind
Speed, and Wind Direction

Noise Level (dBA) See in Table 9.3-4 and Using field and analytical methods Annual Environmental Environmental 1,600.00
Figure 9.3-1 approved by MONREC Officer/PMU Contractor
(24 hours continuous monitoring)
Water quality: Biochemical | See in Table 9.3-5 and Using field and analytical methods Annual Environmental Environmental 3,000.00
oxygen demand (BOD), Figure 9.3-1 approved by MONREC Officer/PMU Contractor
Chemical oxygen demand
(COD), Oil and grease, pH,
Temperature, Total
coliform bacteria, Total
nitrogen, Total phosphorus,
Total Suspended solid
(TSS)
Waste Disposal - All construction areas - Monitor the amount and types of Weekly Environmental Contractor Cost is
- At temporary worker generated wastes. Officer/PMU included in
camp - Visual observation of whether wastes are the contract
properly disposed and wastes bins are
sufficiently provided or not.
Water Usage and Water - The construction site near | - Record the monthly water usage and Annual Environmental Contractor Cost is
Quality (refer to the Table | stream or river sources. Officer/PMU included in
6.4-17 for the parameter to | - At worker camp - Outflow of construction site the contract
be studied) to the stream or river.
- Use equipment to check water quality or
taking water samples and analyzed at the
laboratory.
- Visual observation of whether stockpiles
are close to watercourses and drainage
paths and sediment traps are installed or
not.
Erosion and Soil Quality - The construction site near | - Visual observation of whether mitigation | Annual Environmental Contractor Cost is
stream or river measures are applied or not. Officer/PMU included in

- The area of land suspected

the contract
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to be contaminated by
construction works

Biodiversity (Flora and - The construction site - Field visual observation of whether the Annual Environmental Environmental 2,500.00
Fauna) where TL traverse the vegetation is cleared within the defined Officer/PMU Contractor
reserved forests area or not.
- The construction site - Field visual observation of illegal
where vegetation are hunting of wildlife by construction
needed to be cleared workers.
- The construction site
where wildlife species are
observed
Community Health and - Along the ROW of TL - Record of infectious diseases - Monthly by Environmental Contractor Cost is
Safety (Infectious Disease, | - All construction areas electrocution and accidents related to the contractor Officer/PMU included in
and Accident) community. - Annual by the contract
- Monitor if construction workers follow Environmental
laws and regulations related to electricity, | Officer
traffic, health and safety.
Traffic and Transport - Monitor if the driver follows the speed - Monthly by Environmental Contractor Cost is
limit, road safety rules or not. contractor Officer/PMU included in
- Annual by the contract
Environmental
Officer
Occupational Health and - All construction areas - Monitor if the first-aid kits and PPE are - Monthly by Environmental Contractor Cost is
Safety (Accident and sufficiently provided. contractor Officer/PMU included in
Injury) - Monitor if the construction workers wear | - Annual by the contract
the provided PPE, fall protection measures | Environmental
are properly applied and follow the health | Officer
and safety plans.
Operation
Waste Disposal - The area where - Visual observation of whether wastes During Contractor Environmental
maintenance operations are | generated from maintenance operation are | maintenance Officer
periodically conducted appropriate disposed or not. operations
Biodiversity (Flora and - The area where trimming | - Monitor if trimming of vegetation are Annual Environmental Environmental 2,500.00
Fauna) of vegetation are necessary | carried out within the define limit. Officer/PMU Contractor
Community Health - Along the ROW of TL - Monitor if signs and barriers are properly | Annual Environmental Environmental 1,000.00
and Safety (electrocution) - The area where TL cross | installed, and conducting objects are Officer/PMU Contractor

over the residential
households, village access

grounded.

109|Page




road and farmland

Occupational - Along the ROW of TL - Visual observation of whether fall Annual Environmental Environmental 1,000.00
Health and Safety - The area where protection measures are adopted and PPE Officer/PMU Contractor

maintenance operations are | are properly worn or not.

potentially required
EMF levels Sites where sensitive Measurement of EMF levels Bi-annual Environmental Environmental 1,200.00

receptors are located within
5m from the alignment

Officer/PMU

Contractor
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Table 29

Environmental Monitoring Location for Air Quality Survey

Sampling Point

Coordinates

Description of Sampling Point

AQ-1

22°45'26.29"N
97°17'41.05"E

Namtu HPP compound near Chaung Sar village, Namtu Township

AQ-2 22°40'51.79"N Pan Ne Village, Hsipaw Township
97°19'57.97"E
AQ-3 22°14'48.93"N Upper Yeywa Hydropower project site
97° 5'51.66"E
Table 30 Environmental Monitoring Location for Noise Level Stations
Monitoring ID Coordinates Description
22°4526.29"N . .
N-1 97°17'41.05"E Namtu HPP compound near Chaung Sar village, Namtu Township
22°40'51.79"N . . .
N-2 97°19'57 97"E Pan Nea Village, Hsipaw Township
22°40'36.99"N . . .
N-3 97°19'1. 95"E Naung Thagyar Village, Hsipaw Township
22°14'48.93"N . .
N-4 97° 5'51 66"E Upper Yeywa Hydropower project site
22°26'45.30"N . .
N-5 97° 337 10"E Pan Lock Village, Kyaukme Township
Table 31 Environmental Monitoring Location for Surface Water Quality Survey
Category Sampling Point Coordinates Description of Sampling Point
Surface Water SW-1 22°42'37.20"N Myitnge River near Transmission Line Tower no, 20 and 21
97°19'58.73"E
Surface Water SW -2 22°34'6.85"N Near Longkon village, Hsipaw township and Transmission line Tower no. 76.
97°12'12.22"E
Surface Water SW-3 22°14'34.38"N Near Dam site of Upper Yeywa Hydropower project and Dokehtawaddy Bridge

97°5'41.47"E

(Yeywa)
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10 Conclusion and Recommendation

The proposed project includes construction and operation of the 230kV overhead transmission line
originated at the 210 MW hydropower station in Namtu township, traverses the Hsipaw township, and
ends at the new switching substation under the construction unit 3 of the Upper Yeywa Hydropower
Development project.

This IEE was prepared at the planning stage of the project, following the procedures and any
applicable guidelines issued by MONREC. Field surveys (of physical, ecological and social) were
carried out based on the sensitivity of the surrounding environment throughout the transmission line
alignment to assess the potential environmental and social impacts. This IEE report reveals all
potential environmental and social impacts, and proposed mitigation measures which were based on
the description of the project information provided by the proponent and significance of the predicted
impacts.

Since the alignment of this overhead transmission line avoids ecologically sensitive and large
settlement areas, the project will not cause significant adverse environmental and social impacts
except the farmland compensation issues due to the land requirement for the tower foundation
structure. However, the project associated impacts such as dust and PM pollution, noise pollution,
drainage congestion and water logging, soil contamination, increase of solid waste generation,
occupational and community health hazards are mostly expected to occur during the construction
stage. These impacts are expected to be short term in nature and can be minimized with the proposed
mitigation measures.

It is recommended that regular monitoring of the proposed EMPs, EMoP stated in this IEE report and
execution of environmental mitigation measures should be carried out during the construction and
operation stages of the project.
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CHAPTER 1

INTRODUCTION

1.1  Project Background

The proposed project, 230kV overhead Power Transmission Line (here after called “TL”) is intended
to connect output electricity from Namtu (Hsipaw) hydropower station to the new switching sub-
station at Upper Yeywa hydropower project and then connected to the power grid of Myanmar
through the Upper Yeywa HPP 230 kV Shwesaryan Substation double circuit transmission lines. The
transmission line will originate at the 210 MW Namtu (Hsipaw) hydropower plant, located on the
upper and middle reaches of Namtu river in Namtu township. The TL will also pass the Hsipaw
township and -terminate at substation of Upper Yeywa hydropower project in Kyaukme township.

The estimated annual power generation of the Namtu (Hsipaw) hydropower plant is about 1,005.48
GWh. The estimate length of the TL will be 75.67 kilometers (47.02 miles) and the alignment of the
TL was approved by the Department of Electric Power and Planning (DEPP). The construction work
will be carried out by Natural Current Energy Hydropower Co., Ltd. (NCEH) under the supervision of
Department of Power Transmission and System Control (DPTSC), Ministry of Energy and Electricity
(MOEE) Myanmar.

In order to meet with growing electricity demand, Ministry of Electricity & Energy (MOEE) has been
planning to accelerate the development of power generation, transmission and distribution facilities
including exploring additional hydropower sources, construction of new power grid and substation,
upgrading existing systems, seeking sustainable and renewable energy and other available means of
energy sources in consultation with oversea finical institutions and development partners.

As a result, this project was opted as an essential infrastructure with intention of boosting the capacity
of country’s power grid facility which will play significant role to meet the substantial needs of
electrical power supply in Myanmar.

This IEE report is prepared according to the EIA Procedure with the notification letter, letter no.
616/2015 that dated on 29" December 2015, issued by the Ministry of Environmental Conservation
and Forestry. This report includes the comprehensive assessment of potential environmental impacts
by the project intervention along the TL alignment and proposed Environmental Management and
Monitoring Plans for the different phases of the project. The goal of this IEE study is to promote
environmentally sustainable livelihoods and development of the country. The general objectives for
long term are:

- Conservation and sustainable use of natural resources,

Promotion of public awareness on environmental issues,

Integration of environmental considerations in development planning process,

Generation, storage, and dissemination of environmental information, and
- Linking grassroots development strategies to global and international initiatives.
The specific objectives for power transmission line are:

- To assess the nature, intensity and duration of impacts, positive and / or negative, to
proposed development projects,
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To assist in decision-making with regard to costs and benefits of proposed development
projects,

To promote local community and public participation in the IEE process, and

To promote social and cultural considerations in project design

The following activities will be implemented to meet the completion of these objectives.

Examining the existing baseline data that describe all relevant physical, biological, social,
cultural and economic characteristics of the potential project affected area through
secondary sources such as reviews and field investigation

Evaluating the initial existing conditions before the Project started and significances of the
positive and negative impacts which can affect to the proposed project area by project
activities of transmission line construction and operation

Understanding the past and current history of lands to be acquired and identify the loss of
assets by projects activities

Adopting and applying the effective mitigation measures that could avoid or mitigate the
potential impacts to a level deemed as acceptable

Defining the appropriate environmental and social management and monitoring plans to be
implemented throughout the life of project cycle.

1.2 Scope of Work

The scope

a)
b)

d)

f)

9)

of work for IEE included the followings:
Identification of the legal and policy framework applicable to the Project;

Description of the principal project features and technical specifications, including pre
construction, testing and commissioning, operation and maintenance (as provided by the
project proponent);

Summary of approach adopted by the project proponent for design of the transmission
line and assessment of alternatives available for the Project together with an overview of
outcome of the key decisions already taken up by the company for the transmission line
alignment;

Description of the existing environmental and social baseline of the Project in terms of
key sensitivities and potential constraints on the construction and operation and
maintenance of the transmission line;

Assessment of the land use, air, noise, water, and the natural (biological) environment
including parameters of human interest (social issues) based on primary surveys and
available secondary data;

Identification of potential adverse environmental and social impacts during erection and
operation of the transmission line and mitigation measures to be adopted by the project
proponent; and

Suggestion to develop Environmental and Social Action Plan (ESAP) outlining
preventive and control strategies for minimizing negative impacts during construction
and operation (including maintenance) phases of the proposed project along with the
cost and time schedules for implementation of the ESAP.
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CHAPTER 2

PROJECT DESCRIPTION

2.1Project Background

The proposed project, 230kV overhead Power Transmission Line (here after called “TL”) is intended
to connect output electricity from Namtu (Hsipaw) hydropower plant to the new switching sub-station
at Upper Yeywa hydropower project. The the line will be connected to the national grid through the
Upper Yeywa HPP 230 kV Shwesaryan Substation double circuit transmission lines. The transmission
line will originate at the 210MW Namtu (Hsipaw) hydropower station, located on the upper and
middle reaches of Namtu river in Namtu township. The line will also traverse the Hsipaw township
and terminate at Upper Yeywa hydropower plant in Kyaukme township.

The feasibility study had been conducted and the TL alignment was approved by DEPP of MOEE in
late 2018. The construction of the project will be carried out by Natural Current Energy Hydropower
Co., Ltd. (NCEH) with BOT (build, operate and transfer) system under the supervision of Department
of Power Transmission and System Control (DPTSC), Ministry of Energy and Electricity (MOEE)
Myanmar.

The NCEH, a private limited company, develops concept, investigation, design, investment, execute,
implementation, facility management (O&M) of the hydropower stations in Myanmar. With over the
years, the company has undertaken many challenging projects and accumulated skills, technical
know-how and experiences in design and implementation solutions, project management services and
related engineering works. The company specializes in providing the client and customers with
qualified, secured and cost effective services in energy, environment and other infrastructure projects
to meet user satisfaction.

2.2Project Size and Location

The Namtu (Hsipaw) hydropower plant is located at the coordinates of 22°45'26.29"N and
97°17'41.05"E, southern part of Namtu township in Shan state, Myanmar. The location map of the
project area is presented in Figure 2.2-1. The TL will originate at hydropower plant in Namtu
township, traverse Hsipaw township and terminate at the new sub-station at Upper Yeywa
hydropower project in Kayukme township. The length of transmission line is expected to be 75.67
kilometers (47.02 miles). Steel towers, 195 numbers in total, including suspension, suspension
special, and tension towers will be employed.The TL alignment and the new sub-station are illustrated
in Figure 2.3-1.

The project area lies at the hilly region in Shan north where the topography along the transmission
line varies from township to township. The elevation of the townships ranges from 1390 ft to 2506 ft,
such as Namtu- 1760 ft, Hsipaw 1390 ft and Kyaukme 2506 ft respectively. Over the year, the
temperature typically varies from 48°F to 92°F and is rarely below 44°F or above 98°F%. The average
accumulation of rainfall in is wet season 2.7 in and dry season, 0.1 in'. Along the TL alignment, the
land comprises agricultural areas such as rice fields and seasonal crops, forest, grass and shrub land, ,
water bodies and built-up areas.. The main business of eastern and northern Shan state relies on

% https://weatherspark.com/y/112650/Average-Weather-in-Lashio-Myanmar-(Burma)-Year-Round
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trading with neighboring countries whereas the subsidiary business is dependent on agriculture
sector”.

93°0'0"E 100°0'0"E

220°0"N
22°0°0"N

97°0'0"E 98°0'0"E 99°0'0"E 100°0'0"E 101°0'0"E
z z
z z 3 g
H 2 ® g
& 7 = g
z g3 %
. . 96°30'0"E 97°0'0"E 97°30'0"E 98°0'0" K
s s T T T N
e e
E E
£
n; S
z zZ z z
o e = £
2 P = 12
o o = >
a 8 3 -
~” 2]
(o] (o]
z z
° o
® e
5 g
z 2
e :
s s 3 13
g 28 g
E 85 &
o Hsipaw =
z z
s s
: s
2 2
97°0'0"E 98°0'0"E 99°0'0"E 100°0'0"E 101°0'0"E :7 :7
s s
—3 >
& &
~ Legend Ll
Transmation Line
Hsipaw
B Kyaukme
0 120 240
—— e — 1\ B ~am
96°30'0"E 97°0'0"E 97°30'0"E 98°0'0"H

<Figure 2.2-1> Location of Project Area

2.3Project Components and Infrastructure
The component of the 230 kV Overhead Transmission Line is summarized in table 2.3-1.

<Table 2.3-1> Summary of the 230kV Overhead Transmission Line

Particular Description

TL starting point Namtu (210MW) HPP

TL ending point New sub-station at Upper Yewywa HPP
Total Line Length 75.6 km (47.02 Miles)

Total Number of Section 41 Sec

Longest Section Length 7.39 km (4.6 Miles)

Total Tower Usage 2.6 towers/km (4.1 towers/mile)
Tension Tower Usage 42 Nos (21.5 %)

4 http://www.thaibizmyanmar.com/th/thai-myanmar/trade-
investment/Shan%20State%20Information%20Kit%20for%20Economic%20Trip June%202016%20.pdf
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2.3.1 230kV Transmission Line Alignment

The transmission line alignment feasibility study was carried out by Myanmar Tower Engineering
Group, a local company having experience in transmission line construction projects, in consideration
of less environmental and social impacts, technically feasible and economically viable. The proposed
TL alignment from the feasibility stage was examined by expert team from DPTSC, EPGE and DHPI
of MOEE and then approved by DEPP of MOEE with the notification letter “925/50(Kha)/Ye-
Pyaephyo/project(electric)” on the date of 16" Nov 2018. The letter indicated to negotiate with
related landowners so that the land to be required for tower basement is permitted to use and meet
with the Commercial Operation Date (COD) of the Power Plant. The approved TL alignment is

presented in Figure 2.3-1.
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2.3.2 230kV Overhead Transmission Line Towers Description
2.3.2.1 ROW Requirements

The ROW requirement of the 230kV Overhead TL prescribed by DPTSC of MOEE is presented in
the following figures and tables.

)} Horizontal Distance 1ID 15 50 50
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<Figure 2.3-2> Design of 230kV double circuit tower, ROW and clearance chart
<Table 2.3-2> Vertical distance of Overhead TL from the ground

No | Description Distance (ft)

1 The height of Overhead TL in the area where vehicles cannot be accessed 22

2 The height of Overhead TL that is parallel to any traffic road, footpath, village | 24
access road

3 The height of Overhead TL that crosses over any traffic road, footpath, village | 23
access road

4 The height of Overhead TL that crosses over railway line 25

The following criteria must be followed in the condition that Overhead TL cross the railway

e The maximum horizontal distance of crossing interval must be 120 ft.

e The Overhead TL must be perpendicularly crossed over the railway.

e The Overhead TL to Overhead TL (medium voltage line) crossing point must be on flat ground,
not at the railway road.

e TL tower must be built at 1.5 time of its height away from railway road.

Source: DPTSC of MOEE

<Table 2.3-3> Minimum distance of overhead TL from building

No | Description Distance (ft)
1 Horizontal distance 50
2 Vertical distance 16

Source: DPTSC of MOEE
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<Table 2.3-4> Distance between Overhead line crossing

No | Description Distance (ft)

Telephone line 12

0.4kV line

6.6kV or 3.3kV line

11kV line

33kV line

66kV line

~N| O O B W N
o| 00| 00| ©of ©o| oo

132kV line

Source: DPTSC of MOEE

2.3.2.2 General Design of 230kV Transmission Line Tower
The general design of 230kV TL Towers is described Table 2.3-5.

<Table 2.3-5> General Specification of the 230kV Overhead Transmission Line Tower

No. Particular Spec.

1 Conductor Type DUCK; ACSR (605 MCM)

2 No. of Conductor per Phase 2

3 No. of Circuit Double

4. Earth wire -

5 OPGW wire -

6 Swing Angle 60 Degree

7 Normal Span 400 m

8 Everyday Temperature 28°C

9 Maximum Temperature 75°C

10 Minimum Temperature 10°C

11 Wind Temperature 15°C

12 Maximum Wind Speed 35m/s

13 Cable Tension
Everyday Temperature (28°C) (Creep) 23% of Ultimate
Everyday Temperature (28°C) (Construction) (Initial) 33% of Ultimate
Wind Temperature (15°C+ Max wind)(Load) 40% of Ultimate

14 Clearance
-Normal ground 9m (30 ft)

2.3.2.3 Detailed Specification of the 230kV Overhead Transmission Line Tower
The detailed specification of the 230kV Overhead TL towers is presented in table 2.3-6 and 2.3-7.
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<Table 2.3-6> Detailed Specification of the 230kV Overhead TL Tower (TL No 1-192 (46.6 miles))

Specification
Height Sub. Sub. Deviation Wind j Uplift
No Name Type m) QY- | ot | Total Angle span | IOt |\t
m | 5" ™ span (m)
1 22 21
2 25 31
3 28 37
4 c 30 17
2 DST.0 33 12 145 00° ~ 00° 600 800
o
6 = 36 12
7 42 9 153
8 45 2
9 48 4
10 22 4
11 S = 25 1
25 DST.1 8 00° ~ 00° 800 1200
12 22 28 2
£
[7p]
13 42 1
14 22 15
15 DTT.1 25 7 28 00° ~ 30°
16 c 28 6 600 800 -400
o
2 38
17 5 22 6
= DTT.2 8 30° ~ 60°
18 28 2
19 DTT.E 25 2 2 00° ~ 40° 400 400 -150
20 Tension DTT.1 28 1 1 1 00° ~ 30° 800 1200 -500
(Special)
Total 192 192 192 Date -12.Sept.2018

<Table 2.3-7> Detailed Specification of the 230kV Overhead TL Tower (TL No 193-195 (0.42

mile))
Specification
Height Sub. | Sub. Deviation Wind _ Uplift
No Name Type m) Qty. Total | Total Angle Span Weight | Weight
(m) Span (m) Span
(m)
1 DTT.'l 22 1 1 00° ~ 30° 600 800 -400
(Special)
> Tension > 1 3
DTT.E 2 00° ~ 40° 400 400 -150
3 25 1
Total 3 3 3 Date -12.Sept.2018
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2.3.2.4 Materials of Towers

<Figure 2.3-3> Types of Tower

2.3.25 Accessories of Tower
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<Figure 2.3-4> Suspension Insulator String
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<Figure 2.3-5> Double Suspension Insulator String

2.3.3 Foundation Types

Pad and pier Foundation, Drilled Foundations such as single cast-in-situ piles and multiple cast-in-situ
piles shall be selected respectively according to the terrain and geography conditions.

2.3.3.1 Basic Type

The schematic diagram of the basic type foundation is as follow (Figure 2.3-6).
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<Figure 2.3-6> Basic type foundation




2.3.3.2

Grounding Type

The schematic diagram of the grounding type foundation as follow (Figure 2.3-7):

2.3.4
2.3.6.1

o

T

20 mm

B

Compulsory grounding

|

galvanized

steel ground rod (l\'pe)

B 3—C
Galvanized steel wire
5 m long (type)

® 11.5 mm

D +O

150 mts

L=3* 1 m lengths)

Townships

Additional grounding
( if required )

The nominal footing resistance for:
a) 132 kV Lines shall be 15 Q;
b) 230 kV Lines shall be 20 Q;

<Figure 2.3-7> Grounding Type

230kV Transmission Line Crossing Points

As stated above, the transmission line will traverse three townships- Namtu, Hsipaw and Kayukme.
There are 20 towers in Namtu, 65 in Hsipaw and 110 in Kyaukme with the total of 195 towers. The
summary of the TL passages to the townships is described in Table 2.3-8.

<Table 2.3-8> Transmission Line Information

Approx. Distance

No. State District Township | TL Tower No. | No. of Towers

km mile
1 Namtu 1-20 20 7.64 4.75
2 Shan state | Kyaukme district | Hsipaw 21 -85 65 24.41 15.17
3 Kyaukme | 86-192 107 43.55 27.06
4 Total TL numbers 192 75.60 46.98
5 Substation to Upper Yeywa HPP in Kyaukme | 1-3 3 0.68 0.42
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6 Grand total - 195 75.6 47.02

i Namtu Township

The TL towers from number 1 to number 20 will be installed in the Namtu township boundary. The
total length is approximately 7.64 km (4.75 miles). The TL alignment is going parallel with Namtu
river. The landcover along the 20 towers comprises some portion of forest and mixed forest area,
crop and vegetation, grassland and surface water body (Namtu river). The nearest village, Manli of
Chaung Hsa village tract is found more than 2 km away from the tower number 16 and 17.

97°17'0"E 97°18'0"E

97°20'0"E 97°21'0"E 97°22'0"E 97°23'0"E

22°45'0"N
22°45'0"N
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22°43'0"N
22°43'0"N

22°42'0"N
22°42'0"N

Shore Landcovu
% Snow ice

® Tomn - Township Boundary ~ Crop and Vegetation - Urban Buid-up
District Boundary - o

——+ Raiway = State Boundary
s International Boundary
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| ol e +.-" e +.'- o e

&% Non-PerennialiintermitientFluctuating

EL i 175
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el
T Wetland

Grassland - Water

Shrubland

Source: adapted from MIMU
<Figure 2.3-8> Namtu township
ii. Hsipaw Township

The TL tower number from 21 to 85 (with the total of 65 towers) will be installed within the Hsipaw
township boundary. The total length is approximately 24.41 km (15.17 miles). The TL alignment is in
parallel with the traffic road (Namtu-Hsipaw). The landcover along the towers in Hsipaw township
comprises reserve forest (Htee Lone RF), grassland, crop and vegetation, surface water body (Namtu
river), villages, and urban built-up area.
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<Figure 2.3-9> Hsipaw Township

iii. Kyaukme Township

In Kyaukme township, there will be 110 TL towers in total, starting from the tower number 86 and
ended at 195. The approximate length of TL is 43.55 km (27.06 miles) in the township. The TL will
traverse grassland, crop and vegetation, surface water body (Myit Nge river), villages, and the last
three towers (from 193 to 195) will traverse the Taung Chae RF where the Upper Yeywa Hydropower
construction project is located.
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<Figure 2.3-10>

Source: adapted from MIMU
Kyaukme township




2.3.6.2 Villages (<1km)

The TL will not directly cross over the villages, however, it will run near the village and some
households will be being crossed over in some area. The nearest villages approximately less than 1km
in distance from the ROW of TL are listed in the Table 2.3-9.

<Table 2.3-9> List of Nearest Villages along the TL

. Villages . Approx. Distance

Village Households Village Tract Tower No.
Number (m)

Hsipaw Township
Pan Nay 42 Moe Tae 948 27-28
Naung Ta Kyar 127 118 30
Kong Yang 30 452 34-35
Nar Te Hsan 103 Ywar Thit 255 42
Nar Mone 101 200 44
Kyaung Su 162 954 45-46
Hpa Hpeik 31 San Hpeik 658 47-48
San Hpeik 230 213 49
Khar Lein 102 Nar Khae 905 54-55
Nant Hu Nwet 31 126 58
Kong Pu Yang 48 822 59-60
Kaung Khar 25 Ho Maw 218 61
Ywar Haung 138 1000 65-66
Ho Maw 113 101 68
Pan Kyi 42 105 69
Man Lwal - Man Lwal 400 73
Kon Kyaung - 148 75
Tae Hsan - 107 75
Law Khun - 397 76
Ye Pu (Song Owe) 140 Kyin Thi 250 82
Unidentified Village - 290 89
Near Pong Hpang
Kyaukme Townhsip
Chaung Chauk 140 Chaung Chauk 150 92-95
Lwal Khaw Nar Khaw 1000 105
Nar Khaw 82 738 108-110
Naung Pein Lay 124 Kywal Kone 496 121
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Namt Pyin 125 Pan Lawt 1000 134-135
Pan Lawt 169 375 136
Unidentified Village - 97 148
Eg Gyi 48 631 152
Pan Kyeng - Mwe Daw 186 161-162
Ho Hpai 45 326 166-167
Mwe Daw - 1000 169
Lwal Hsaut 94 Taung Chae 1000 177-178
Taung Chae 120 228 187-188
2.3.6.3 Building and Other Structures Existed within the ROW

Household structures counting along the Right-of-Way (75 ft) of the TL were performed based on the
field observation and satellite images. The observed numbers of structures including households
and/or other small buildings are illustrated in the following Table 2.3-10 and Figure 2.3-9.

<Table 2.3-10> Observed Structures along the ROW of the TL

Township Village Tract No. of TL Tower Remarks
Affected No.
Structures
Namtu Chaung Hsa 2 12-13 West side of Man Li Village
Hsipaw Moe Tae 25-26 Near Pan Nay Village
Ywar Thit 6 41-42 Northwest of Nar Te Hsan
San Hpeik 2 48-49 Near the link road between San Hpeik
and Hpa Hpeik villages
2 51-52 In the paddy field, west side of San Hpeik
village
Nar Khae 1 58-59 Southwest of Nant Hu Nwet village
Man Lwal 1 73-74 In the paddy field, southeast of Man Lwal
village
2 75-76 East side of Te Hsan village
Kyaukme Chaung Chauk 1 96-97 In the paddy field, southwest of Chaung
Chauk village
1 99-100 In the paddy field, southwest of Chaung
Chauk village
Nar Khaw 1 102-103 In the paddy field, southeast of Lwal
Khaw village
1 103-104 In the paddy field, southeast of Lwal
Khaw village
1 107-108 In the paddy field, south side of Lwal
Khaw village
2 113-114 South side of Nar Khaw village
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Kywal Kone 117-118 In the paddy field, northeast of Naung
Pein Lay village
123-124 In the paddy field, southeast of Naung
Pein Lay village
125-126 In the paddy field, southeast of Naung
Pein Lay village
Pan Lawt 130-131 Adjacent to the village access road,
northwest of Namt Pyin village
131-132 Adjacent to the village access road,
northwest of Namt Pyin village
148-149 Adjacent to the village access road,
northeast of Eh Gyi village
155-156 Adjacent to the village access road,
southeast of Eh Gyi village
Taung Chae 174-175 In the paddy field, northeast of Lwal
Hsaut village
176-177 In the paddy field, east of Lwal Hsaut
village
181-182 In the paddy field, east side of Pan Sone
village
183-184 East side of Pan Sone village
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2.3.6.4 River and Creeks

The TL will cross over the river two times along its alignment, one will be Myit Nge river (also
known as Namtu river in Namtu township and Dokhtawaddy river in Hsipaw and Kyaukme
townships) between TL tower number 20 and 21 in Namtu township, and the another crossing point,
which is tributary of Myit Nge river is between TL number 73 and 74 in Hsipaw township. Besides,
the TL will cross over other surface water bodies such as small creeks and village drains which are
presented in Table 2.3-11. The Figure 2.3-10 and 2.3-15 show the major river crossing points along
the TL alignment.

<Table 2.3-11> Overhead TL Crossover Water Body

Sr. No. TL Number Water Body Nearest Village

1|20-21 Myit Nge River Moe Tae
2 | 25-26 Creek Pan Nay
3 | 44-45 Creek Nar Te Hsan
4 | 47-48 Creek Hpa Hpeik
5 | 63-64 Creek Baw Kyo
6 | 76-77 Myit Nge River Te Hsan
71 97-98 Drain Lwal Kaw
8 | 153-154 Creek Eh Gyi
9 | 178-179 Creek Lwal Hsaut

10 | 180-182 Creek Pan Sone
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<Figure 2.3-13> Creek crossing point near Pan Nay village

T4

<Figure 2.3-14> Creek crossing point near Nar Te Hsan viIIae
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<Figure 2.3-15> Creek crossing point near Hpa Hpeik village

<Figure 2.3-16> Creek crossing point near Baw Gyo village
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<Figure 2.3-17> Tributary of Myit Nge river crossing

<Figure 2.3-18> Creek crossing point near Lwal Kaw village

2-21|Page



L+ T=155

igure 2.3-19> .Creek crossing point near Eh Gyi village

Creek crossing point near Lwal Hsauk village

<Figure 2.3-20>

2.3.65 Reserved Forest
It has been observed that the TL alignment will pass the two Reserved Forests (RFs) namely Htee

Lone RF in between Hsipaw and Kyaukme townships and Taung Chae RF in Kyaukme township. The
TL tower number from 79 to 90 will be placed in Htee Lone RF while tower number from 192 to 195

will be in Taung Chae RF.
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<Figure 2.3-22> TL towers traverse Htee Lone Reserved Forest
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<Figure 2.3-23> TL tower traverse Tuang Chae reserved forest
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2.3.6.6 Roads

The TL will pass and in parallel number of roads from village linked roads-jeep tracks-to normal
access road-car roads-along its alignment. The TL crossing points, types of road and nearest villages
are illustrated in Table 2.3-12.

<Table 2.3-12> TL Crossover Roads

Sr. No. | TL Number Road Type Nearest Village
1| 28-29 Jeep Track Naung Ta Kyar
2| 29-30 Car Naung Ta Kyar
313334 Jeep Track Kong Yang
4 | 34-35 Car Kong Yang
5| 38-39 Jeep Track Nar Te Hsan
6 | 41-42 Jeep Track Nar Te Hsan
7 | 43-44 Jeep Track Nar Te Hsan
8 | 45-46 Jeep Track Nar Mone
9 | 48-49 Jeep Track Hpa Hpeik
10 | 51-52 Jeep Track San Hpeik
11 | 53-53 Jeep Track Khar Lein
12 | 57-58 Jeep Track Nan Hu Nwet
13 | 58-59 Jeep Track Nan Hu Nwet
14 | 61-62 Jeep Track Kaung Khar
15 | 67-68 Jeep Track Ho Maw
16 | 68-69 Car Pan Kyi
17 | 75-76 Car Te Hsan
18 | 77-78 Car Lon Khun
19 | 81-82 Jeep Track Ye Bu (Within Htee Lone RF)
20 | 82-83 Jeep Track Ye Bu (Within Htee Lone RF)
21 | 86-87 Jeep Track Pong Hapng (Within Htee Lone RF)
22 | 92-93 Jeep Track Chaung Chauk
23 | 94-95 Jeep Track Chaung Chauk
24 | 113-114 Jeep Track Nar Kaw
25 | 115-116 Jeep Track Naung Pein Lay
26 | 117-118 Jeep Track Naung Pein Lay
27 | 120-121 Jeep Track Naung Pein Lay
28 | 124-125 Jeep Track Naung Pein Lay
29 | 127-128 Car Namt Pyin
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30 | 131 jeep Track Namt Pyin

31 | 136-137 Jeep Track Pan Lawt

32 | 140-141 Jeep Track Pan Lawt

33 | 141-142 Jeep Track Pan Lawt

34 | 143 Jeep Track No nearest village
35 | 147-148 Jeep Track No nearest village
36 | 151-152 Jeep Track Eh Gyi

37 | 154-155 Jeep Track Eh Gyi

38 | 158-159 jeep Track Pen Kyang

39 | 162-163 Jeep Track Pen Kyang

40 | 166-167 Jeep Track Ho Hpai

41 | 170-171 jeep Track Ho Hpai

42 | 171-172 jeep Track Ho Hpai

43 | 176-177 jeep Track Lwal Hsaut

44 | 178-179 Jeep Track Lwal Hsaut
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<Figure 2.3-25> Car road near Naung Ta Kyar village

2.3.6.7 Railway

There will be one railway road crossing point between TL numbers 77 and 78 in Hsipaw township.
The railroad is Mandalay-Muse railway.

&» CarRoad
& Railway
> TLAlignment

<Figure 2.3-26> TL crossover railway
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2.3.6.8 230kV Line

The TL will cross over the existing 230kV line near Ye Bu village of Kyin Thi village tract in Hsipaw
township. The crossing point and the existing 230kV line is presented in Figure 2.3-27.

230KV Line (Existing)
230kV Line (New)

<Figure 2.3-27> TL crossover the existing 230 line

2.3.5 Substation

2.3.7.1 Location selection for substation construction

The new switching substation for 230kV line is planned to construct within the area of Construction
Unit-3, Upper Yeywa Hydropower Implementation Project. Regarding the substation location, the
NCEH submitted the proposal of substation location in which 3 alternative locations were being

proposed. The Figure 2.3-28 presents the proposed locations (proposal 1-3) for substation
construction.
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<Figure 2.3-28> Proposed locations for substation constructions

2.3.7.2 Selected location for substation construction

The proposal 2 was selected with the feasibility to construct substation by DEPP based on the
recommendations from DPTSC and DHPI. The selected locations for substation and power house are
presented in figure 2.3-29.

J ation
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2.4Construction Implementation

24.1 Construction Implementing Organization

NCEH will implement the construction of this overhead TL. The organization chart of the NCEH and
the construction implementation unit for this TL is expressed in Figure 2.4-1.

NCEH
I
BODs
I
MD
I
I I
GM-1 GM-2
I
I I | I |
Business & Construction Material Finance & Planning & HR&
Investment & Operation Planning & Accounting Technical Administratio
Department Department gL Department Department n Department
Denartment
' |
[
Construction
Implementation
Unit
I
| |
Supervision . .
. Design Unit
Unit g
|
I I |
Civil Construction Test & Commissioning .
Electrical Team
Team Team

<Figure 2.4-1> Organization chart for construction implementation unit

2.4.2 Construction Implementing Schedule

The construction aims to complete within 3 years and the appraisal schedule for construction
implementation is shown in Table 2.4-1.
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<Table 2.4-1> Appraisal Schedule for Construction Implementation

Phase Activities 2020 2021 2022
QL | Q2|Q3|Q4[(QL]|Q2[(Q3|0Q4|(Q1|Q2|Q3|0Q4
§ Recruitment of consultants
S | Appoint implementation consultants
‘§ Fanilize design
g Contract with IEE implementaiton consultant
o

Resettlement implementation
Contract with raw materail suppliers
Recruitment of construction workers
Construction of temporary worker camp
Construction of substation

ROW clearance

Access road construction

Tower foundation works

Tower eraction

Stringing work

Test/commissioning

Completin of installation

Construction

Q= Quarter of a year

2.4.3 Construction Materials
The following materials will be used in the construction of foundation for 195 towers;

Sand -1137m?

Conglomerate -2618 m®

Cement - 851847 kg

Steel rod - 64736 kg

2.4.4 Construction Vehicles and Other Machineries

The types of vehicles, heavy machines and equipment which will be used in the different steps of
construction phase are presented in Table 2.4-2.

<Table 2.4-2> List of Construction Vehicles and Machineries

No Type Model Number

Earth Work/Access Road

1 Excavator 2.0m3 1

2 Bull dozer 88 kw

Lifting Transportation Equipment

1 15-ton Truck 5t 1
2 20-ton Truck 20t 1
3 5-tons Truck 15t 2
4 Lorry-mounted crane QLDS8, 10t 1
5 Winch machine 15t 2

2-31|Page




Concrete Equipment

1 Engine Concrete mixer 0.3m3 2

2 Vibrator - 4

Processing and Maintenance Machine

3 AC arc welding machine Bx1-500 2

4 Bit sharpener - 4

5 Steel Structure processing equipment - 4

6 Woodwork processing equipment - 2

Water Boxer

1 Water Boxer 1000 gals 1

Others

1 Diesel generator 50 kW 2

2 Measurement equipment - 2
2.4.5 Human Resources for Construction Works

There will be about 50 workers to be employed throughout the construction period. Among them, the
number of skilled workers (including electrical and civil engineers) will be from NCEH and the rest
20 will be from the nearby communities. Regarding the accommaodation of the workers, the temporary
worker camp will be built before the TL construction commences. The worker camp can reside up to
60 workers, but location of the construction of the camp has not yet confirmed.
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CHAPTER 3

PROJECT PROPONENT
3.1 Profile

The Natural Current Energy Hydropower Company is a private limited company which develops
concept, investigation, design, investment, execute, implementation, facility management (O&M) of
the hydropower stations in Myanmar. With over the years, NCEH has undertaken many challenging
projects and accumulated skills, technical know-how and experiences in design and implementation
solutions, project management services and related engineering works. NCEH specializes in providing
our client and customers with qualified, secured and cost-effective services in energy, environment
and other infrastructure projects to meet user satisfaction.

Today, NCEH takes on the role of main investor and developer for medium to large scale hydropower
projects and performs project management services coordination with specialist and experts for power
projects. The company also provides design inputs and engineering solutions as value-added services.

The company’s belief is to provide to the power purchasers with “NCEH is reliable in secured power
supply” experience when the NCEH is chosen to execute the projects. The company emphasis on
clear communication and follow-through procedures ensures that the client’s objectives are top
priority in the planning and execution of all processes.

The company’s project investing management and execution philosophy are;
e To create a detail schedule and resources plan to meet the client’s project goal and objects,
e To communicate clearly with project stakeholders,
e To track project progress and fine-tune deviations,
e To monitor, manage, assign experts and supervise closely on quality of work done,
e To complete and commission the project on time and

e To facilitate the management (Operation and maintenance) of the project.

3.2 Vision

e NCEH Company Limited as a professional, innovative and largest independent power
producer in Myanmar, play a significant role in Environment and Social friendly development
of high-potential hydropower sector in the country and contribute to reducing power crisis of
the nation.

3.3 Mission

e To develop, build, own and operate Hydropower Projects. Promote environmentally sound
and appropriate technologies and strengthen the capability of local communities creating
better opportunities through the mobilization of local resources to improve their livelihood.

e To harness the hydropower potential of the country for the benefit of the people at large by
optimally utilizing the untapped resources and creating synergy with the private sector.

e To ensure attractive and sustainable long term return to our shareholders through prudent and
sound investment.

e To create a competitive working environment with long term career prospects to our
employees whereby they will nurture a culture to learn, grow and put their best effort to the
growth of the company, and
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e To maximize public participation and empower them to have a better living.

3.4 Quality Management Policy

The company commits to develop and generate electricity from hydropower projects satisfying our
stakeholders through continual improvement in its technology, process, human resource management
and complying the statutory & regulatory requirement.

3.5 Environmental Management Policy
The company commits to produce our energy in an environment friendly and responsive manner by
implementing, maintaining and continually improving our environmental management system.

3.7 Organization Structure

NCEH
I
BODs
I
MD
I
[ I
GM-1 GM-2
I I I |
Business & Construction Matérial Finance & Planning & H_R_& .
Investment & Operation Pl & Accounting Technical e
Department Department [EroCirement Department Department on
Department Department

<Figure 3.7-1> NCEH’s organization structure

3.8 Company Offices
The contact information of the company offices is presented in the Table 3.8-1.

<Table 3.8-1> Company Contact Information

Company Head Office (Mandalay)

e No.(E-1-11), Ngu-Shwe-Wah street between 64-65 street, Chan Mya Tharsi township, Mandalay.
e (9-258243339
e (9-420011159

Company Branch Office (Nay Pyi Taw)

e No.(A-051), Pa-Don-Mar street, Shwe Kyar Pin Ward, Zabuthiri township, Naypyitaw.
e (09-895228852
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CHAPTER 4

IMPLEMENTATION ORGANIZATION

4.1 Implementing Organization
The field studies have been carried out by the experts from Resource and Environment Myanmar
(REM) and Sustainable Environmental Myanmar (SEM) organizations with vast experiences in
conducting EIA, IEE and EMP projects in Myanmar. The project phases have scoped in Pre-
construction, Construction, and Operation phases for identification and evaluation of impacts based
on their magnitudes, duration, extent and intensity with the required mitigation measures to reduce the
impacts to be within the acceptable limits.

<Table 4.1-4> IEE Implementing Organization

Organization Responsibility

Resource and Environment Myanmar (REM) -Physical Environmental Study

-Social Environmental Study (Including Stakeholder
Engagement Meetings)

-Survey Report Preparation

- IEE Report Compilation

Sustainable Environment Myanmar (SEM) -Ecological Study (Flora and Fauna)
-Survey Report Preparation
-GIS works

' 4

)

SEMY

411 Resource & Environment Myanmar Ltd. (REM)

The REM, located in the city of Yangon, is the leading environmental consulting firm in Myanmar.
The company has the current or former faculty members of Yangon University as its experts who
specialize in the environment, management society and earth resources and other related subjects. Its
predecessor was a research team founded in 1998 within the University of Yangon of which the
members were ecologists, social economists, geologists, doctors, economists, and data management
staff. In 2003, an environmental impact assessment team was established. After five years of
cooperation in several projects with the scientists from various disciplines of the University of
Yangon (such as environmental data collection, oilfield development evaluation, construction of
offshore oil and gas production base, beach resorts and onshore gas pipelines, etc.), the Resource and
Environment Myanmar was registered in 2008 under the current laws and regulations in Myanmar.
REM provides systematic services for a variety of major infrastructure projects under the request.
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So far, REM has conducted environmental impact assessment, social and health impact evaluation for
the private sector or government-led projects. Besides, the company also delivers geotechnical
engineering, geological and hydrogeological surveys, and soil investigations, geological hazard
assessments (potential landslide risk figure, seismic hazard assessment, and flood risk map).

REM currently has nine research groups, including ecology, plants, soil and water, social
investigation, cultural heritage, public health, risk, information management and atmospheric
research, a total of 33 experts and has been certified for 1ISO9001:2008 No. 686750.

4.1.2 Sustainable Environment Myanmar

The SEM, based in Yangon city, is the leading environmental impact assessment consultant and a
subsidiary company of Resource & Environment Myanmar Company Ltd. The company was initiated
as a consultant group called “Yangon University Team” in 2004 and registered as the first
environmental consultant company in Myanmar Government in 2008.

Over the long term, the SEM worked together with the REM and has completed projects on
Environmental Impact Assessment and Monitoring of infrastructure development, gold and base metal
mining and special economic zone.

The SEM has the resources and capability to handle environmental management issues as per the
provisions of the Environmental Conservation Law, 2012. Environmental work includes the
following;

1. Environmental Audit (regarding ongoing projects).
2. Environmental Impact Assessments (regarding new projects)
3. Environmental & Social Management Plan

4. Environmental Monitoring

4.1.3
<Table 4.1-5> Member of the Team

Team Member

Registration /
NEIE (07 License No
name, Given by ECD (i f' Organization Contact Details Area of Expertise
name) .
applied)

U Zaw Naing Oo | Certificate for | Sustainable No. 503, Building B, Delta ESIA / ESMMP,
Transitional Environment Plaza Compound, Risk Assessment
Consultant Myanmar Co., | Shwegondaing Road, Bahan and Hazard
Registration Ltd. Township. Management
No. 0025 Tel : +959 261328891
(Seein
Appendix)

U Win Naing Certificate for | Resource & No. 702, Building B, Delta Legal and Cultural

Tun Transitional Environment Plaza Compound, Heritage
Consultant Myanmar Co., | Shwegondaing Road, Bahan
Registration Ltd. Township.
No. 0002 Tel: +95 9 73013448
(Seeiin
Appendix)
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Registration /

N (07 License No
name, Given by ECD (i f' Organization Contact Details Area of Expertise
) applied)

Daw Khin Certificate for | Resource & No. 702, Building B, Delta Stakeholder

Ohnmar Htwe Transitional Environment Plaza Compound, Engagement and
Consultant Myanmar Co., | Shwegondaing Road, Bahan Public
Registration Ltd. Township. Consultation /Land
No. 0002 Tel: +95 9 73013448 Use/Socio
(Seein Economy
Appendix)

U Thura Aung Certificate for | Resource & No. 702, Building B, Delta Geology and Soil,
Transitional Environment Plaza Compound, Waste
Consultant Myanmar Shwegondaing Road, Bahan Management
Registration Co.,Ltd. Township.
No. 0002 Tel: +95 9 73013448
(Seeiin
Appendix)

U Myatthu Kyaw | Certificate for | Resource & No. 702, Building B, Delta Emission
Transitional Environment Plaza Compound, Inventory, Air
Consultant Myanmar Co., Shwegondaing Road, Bahan Pollution
Registration Ltd. Township. Engineering,
No. 0002 Tel: +95 9 73013448 Management
(Seeiin
Appendix)

Daw Phyoe Certificate for | Resource & No. 702, Building B, Delta Water Pollution

Khaing Zar Wint | Transitional Environment Plaza Compound, Control
Consultant Myanmar Co., | Shwegondaing Road, Bahan
Registration Ltd. Township.
No. 0002 Tel: +95 9 73013448
(Seeiin
Appendix)

U Soe Yu Htun Certificate for | Resource & No. 702, Building B, Delta Meteorology,
Transitional Environment Plaza Compound, Modelling for Air
Consultant Myanmar Shwegondaing Road, Bahan Quality
Registration | C0.,Ltd. Township.
No. 0002 Tel: +95 9 73013448
(Seeiin
Appendix)

Daw Naing Certificate for | Sustainable No. 503, Building B, Delta Ecology and

Naing Win Transitional Environment Plaza Compound, Biodiversity
Consultant Myanmar Co., | Shwegondaing Road, Bahan
Registration Ltd. Township.
No. 0025 Tel : +959 261328891
(Seeiin
Appendix)

U Myat Ko Ko Certificate for | Sustainable No. 503, Building B, Delta Ecology and

Hein Transitional Environment Plaza Compound, Biodiversity
Consultant Myanmar Co., | Shwegondaing Road, Bahan
Registration Ltd. Township.
No. 0025 Tel: +959 261328891
(Seein
Appendix)
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Registration /
N (07 License No
name, Given by ECD (i f' Organization Contact Details Area of Expertise
L) applied)
U Chit Myo Lwin | Certificate for | Sustainable No. 702, Building B, Delta Groundwater and
Transitional Environment Plaza Compound, Hydrology
Consultant Myanmar Co., | Shwegondaing Road, Bahan
Registration Ltd. Township.
No. 0025 Tel : +95 9 73013448
(Seein
Appendix)
Daw Lai Lai Win | Certificate for | Resource & No. 702, Building B, Delta Environmental
Transitional Environment Plaza Compound, Engineering/Waste
Consultant Myanmar Co., | Shwegondaing Road, Bahan Management
Registration Ltd. Township.
No. 0002 Tel : +95 9 73013448
(Seein
Appendix)
Daw Than Than Certificate for | Sustainable No. 503, Building B, Delta Ecology and
Htay Transitional Environment Plaza Compound, Biodiversity
Consultant Myanmar Co., | Shwegondaing Road, Bahan
Registration Ltd. Township.
No. 0025 Tel: +959 261328891
(Seein
Appendix)
Daw Ei Ei Win NA (TCR will | Resource & No. 702, Building B, Delta Legal Analysis
Myat be applied Environment Plaza Compound,
after licensing | Myanmar Co., | Shwegondaing Road, Bahan
approval) Ltd. Township.
CVand Tel : +95 9 73013448
certificates are
attached.

The approval letter of team member and confirmation of third party by Ministry of Natural Resources

and Environmental Conservation are attached in Appendix.

4.1.4

Implementation Schedule

The appraisal schedule for the IEE implementation is presented in Table 4.1-6.
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<Table 4.1-6> Appraisal Schedule for IEE Implementation

Timeline
2019 2020
Task 5 s - 3 s |5
“ |9 a|>]|5 2 |« 9 |a
S |S|E|S|2|6 |= S 15|25 |E
2lz2|18|2|s|l5|s|z|2|>|2|8|28|2]|8
O o [<5) I~ [T o S S =} F5) O o [<5)
Olzlals L |2 | |2 || |< |l |0 |[Z]|O

Organizing IEE Experts

Desktop study

Meeting with Proponent

Preparation for Environmental & Social
Baseline Survey

Conduct  Stakeholder
Meetings

Engagement

Preparation of IEE Draft Report

Submission of IEE Draft Report

IEE Report Review Process

Revise comments from Review Process

Submission of IEE Final Report

Disclosure of IEE Final Report
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CHAPTER 5

POLICY, LEGAL AND ADMINISTRATIVE

5.1 National Environmental Policy of Myanmar

On the occasion of the World Environment Day 2019, the Government of Myanmar launched the
National Environmental Policy of Myanmar consisting of two new policies that will guide Myanmar’s
environmental management and climate change strategy. Figure 5.1-1 shows the new Myanmar
National Environmental Policy.

Environmental Policy of Republic of the Union of Myanmar

National Environmental Policy I

Vision
A clean environment, with healthy and functioning ecosystems, that
ensuresinclusive developmentand wellbeing for all people in Myanmar

Mission
To establish national environment policy principles for
guiding environmental protection and sustainable
developmentand for mainstreaming environmental
considerationsinto all policies, laws, regulations,
plans, strategies, programmes and projects in
Myanmar

I_ Sustainable Development Goals _l

8
National Environmental Strategic Framework
g g B3 8

States and

Envi tal Regions Thematic Area 3
e Environmental Master Plan/s Environmental

National Sector-based

Master Plan/s Master Plan/s

Master Plans

<Figure 5.1-1> National Environmental Policy of Myanmar

5.2 Environmental and Social Policy of the Company

NCEH is committed to develop and generate electricity from hydropower projects satisfying the
stakeholders through continual improvement in its technology, process, human resource management
and complying the statutory & regulatory requirement. NECH is also committed to produce energy in
an environment friendly and responsive manner by implementing, maintaining and continually
improving our environmental management system.

For CSR activities, NECH is committed to take social initiatives for the development of local areas in
particular and the nation in general. Promote the livelihood of people of project affected area and to
provide the fund for local schools, social institutions and development of local cultural heritage.
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5.3 NCEH’s Commitments

Natural Current Energy Hydropower Company Limited as a professional, innovative and largest
independent power producer in Myanmar plays a significant role in environment and social friendly
development of high-potential hydropower sector in the country. NCEH contributes to reduce power
crisis of the nation. The followings are the commitments of NCEH during construction of
transmission line and substation.

- NCEH confirms to take responsibility for implementing environmental mitigation measures in
accordance with the commitment in the Environmental Management Plan that stated in the IEE
report.

- The company will fully comply with existing rules and regulations concerning environment
both on social and environmental aspect in Myanmar.

- Operation by NCEH and its contractors will at all times comply fully with the commitments,
mitigation measures, and plans in IEE report.

- NCEH will submit the Environmental Monitoring Report during construction and operation of
the proposed project to Environmental Conservation Department, Ministry of Natural Resources
and Environmental Conservation.

5.4 Institutional Framework
The followings are relevant institutions with regard to environmental administration this project.

5.4.1 Ministry of Natural Resources and Environmental Conservation
(MONRECQC)

Since country had initiated to start moving onto the path of democracy, new civil government was
elected in 2010. After the selected government, Ministry of Forestry was reformed as Ministry of
Environmental Conservation and Forestry (MOECAF) in 2011as a national level agency to coordinate
and handle environmental related issues and matters including the implementation of international
environmental agreements signed by government, law enforcements and information dissemination.

In 2016, MOECAF has been changed to Ministry of Natural Resources and Environmental
Conservation (MONREC). Hence, MONREC has been acting as focal coordinating body for
country’s overall environmental management and environmental matters. Five departments and an
enterprise under the MONREC has been organized, namely,

(1) Planning and Statistics Department

(2) Forest Department

(3) Dry zone Greening Department

(4) Environmental Conservation Department
(5) Survey Department

(6) Myanmar Timber Enterprise.

Environmental Conservation Department (ECD) was newly created in October 11, 2012 as one of the
institutions of MONREC to take responsibility for the effective implementation of environmental
conservation and management in Myanmar. The objectives of forming ECD are,

- To implement the national environment policy
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To develop short, medium- and long-term strategy, policy and planning for the integration of
environmental consideration into the sustainable development process

To manage natural resources conservation and sustainable utilization

To manage the pollution control on water, air and land for environmental sustainability

To cooperate with government organization, civil societies, private and international
organizations for the environmental affairs.

Currently, Environmental Conservation Department has been hosting various environmental and
sustainable related workshops and meetings in an effort to fulfill the country’s most demanding
human resource, knowledge and technical expertise in environmental sector by technical transferring
and knowledge sharing from international consultants.

On the other hand, in collaboration with international finical institutions and United Nations
organizations, MONREC has also been carrying out the activities of preparing environmental
regulations such as EIA rules, environmental quality standards and other environmental related issues.

MONREC has also being planned to organize sub divisions under ECD and extend the man power in
near future with the aim of effectively implement and manage the environmental regulations and
resources in country wide. This newly organized environmental divisions include;

- Administration

Planning & Internal relation

Pollution control

Natural resource and EIA

State and Region departments.

The sub divisions are still being organized and not in a fully functional position yet. As the job
allocation and staffing within the department are in progress, detailed functions and responsibilities
given to individual department remain still unknown in the time of this report. Organization of ECD
are shown in Figure 5.4-1.
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5.4.2 Department of Power Transmission and System Control

Department of Power Transmission and System Control (DPTSC) is one of the institutions under
Ministry of Electricity and Energy (MOEE) and responsible for the sectors of power system operation
and maintenance, construction and operation of power transmission lines and substations, control of
national power grid, generation and maintenance of gas turbines and combined cycle.

Power Transmission Project Office (Northern and Southern) under DPTSC is fully responsible for the
development and implementation and maintenance of environmental management plan of proposed
project.

Head of Power Transmission Project Office (Northern and Southern) is fully responsible for the
effective and efficient implementation of environmental management plan conforming to applicable
legal requirements and meet the other requirements described in this plan.

In addition to those, Head of Power Transmission Project Office (Northern and Southern) shall
address the specific responsibilities for project entities ensuring construction and operation works for
this project being performed in safe and environmental friendly manner in accordance with
requirements stipulated in the management plan.

5.4.2.1 Responsibilities of the Office of Power Transmission Project (Northern/Southern)
Responsibilities of the Office of Power Transmission Project (Northern/Southern) are

- Managing standards and performance quality of the companies responsible for the construction
of transmission line and substation commissioned by the department

- Engagement with local authorities and communities for land issues, loss of seasonal crops,
perennial trees and forest within the project area

- Submitting to the Ministry for environmental and social impacts of the projects and consulting
with the public in accordance with the Ministry's guidelines

5.5 Requirement for Performing IEE

The MOEE submitted a Project Proposal in compliance with the requirements of the EIA Procedure
(2015) to MONREC on August 22, 2019. The Project Proposal outlined the scope of the project and
the approved alignment of the transmission lines, anticipated impacts and proposed mitigation
measures.

The office of Union minister, MONREC sent a letter to MOEE on 16 November 2019 which requires
the project to prepare an IEE for the transmission lines following the outline prescribed in the EIA
Procedure (2015).

According to the categorization of economic activities for assessment purposes mentioned in the EIA
Procedure (2015), IEE report is determined to be required containing the description of the project
and alternatives considered, description of the surrounding environment including maps, impact
assessment, results of public consultation processes, and environmental management plan with
identified persons/organizations and budgets needed.
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<Table 5.5-2> Categorization of Economic Activities for Assessment Purposes

Type of economic activity Criteria for IEE Type | Criteria for EIA Type Economic Activities
Economic Activities

Electrical Power Transmission | All All activities where the Ministry requires that

Lines >230 kV the Project shall undergo EIA

Source: Environmental Impact Assessment Procedure

5.6 Fundamental Laws and Regulations Related to IEE/EIA

5.6.1 Environmental Conservation Law (2012)

Through the MONREC, Myanmar implements the Environmental Conservation Law which was
enacted on March 30, 2012. The law prescribes the implementation of the National Environmental
Policy and the setting up of basic principles and guidelines for sustainable development. The law also
highlights a systematic integration of environmental conservation, natural and cultural heritage and
ensures that policies are in-place to prevent the degradation of natural resources.

5.6.2 Environmental Conservation Rule (2014)

The Ministry shall form the EIA Report Review Body with the experts from the relevant Government
departments, organizations and may assign duty to the Department to scrutinize the report of EIA
prepared and submitted by any organization or person relating to EIA and report through the EIA
Report Review Body, and then may approve and reply on the EIA report or IEE or EMP with the
guidance of the Committee.

5.6.3 Environmental Impact Assessment (EIA) Procedure (2015)

The EIA Procedure was issued on 29 December 2015. All projects undertaken by any ministry,
government department, organization, corporation, board, development committee, local government
or authority, company, cooperative, institution, enterprise, firm, partnership or individual that can
cause significant adverse impacts are required to undertake either an IEE or EIA and to obtain an
Environmental Compliance Certificate (ECC) form MONREC.

This EIA/IEE Procedures cover the following contents: screening of projects, qualification for
conducting the initial environmental examination (IEE)/EIA, categorization of projects for IEE/EIA/
environmental management plan (EMP), preparation of IEE/EIA report and EMP, public involvement,
procedure on how to get the approval of IEE/EIA report from the Environmental Conservation
Department (ECD) under MONREC, environmental compliance certificate (ECC), and monitoring
process after getting the approval of the IEE/EIA report.

5.6.4 Electricity Law (2014)

The new Electricity Law (2014) repeals the 1984 Electricity Law and the Electricity Act of 1948. The
new law establishes the Electricity Regulatory Commission (ERC) and grants regulatory
responsibilities to the ERC and authorities of MOEE, region and state governments, and leading
bodies of self-administered zones and self-administered divisions the power to grant permits to
entities to engage in electricity-related works such as generation, transmission, and distribution
according to the Section 10 (A). Based on Section 2 (N), the right of way means that the land area
along the power transmission line prescribed by the Ministry for safe the distance from the electrical
hazards.
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Even with the promulgation of the new Electricity Law, the Electricity Rules (1985) is still in effect
since the new rules have not yet been issued as of this date. There are specific provisions of the
Electricity Rules on impact assessment, environment, health and safety. The conduct of the initial
environmental examination for power transmission projects is mentioned in the Electricity Rules
(1985). Safety clearances are also prescribed as presented in the following Table.

<Table 5.6-2> Transmission Line Minimum Safety Clearance based on Electricity Rules (1985)

Location 66 kV 230 kV
Paddy field 19 ft. (5.79 m) 22 ft. (5.79 m)
Parallel to road 22 ft. (5.79 m) 25 ft. (5.79 m)
Passing through a road 22 ft. (5.79 m) 25 ft. (5.79 m)
Building

Horizontal clearance 13 ft. (5.79 m) 16 ft. (5.79 m)
Vertical clearance 15 ft. (5.79 m) 50 ft. (5.79 m)
Passing through a railway | 24 ft. (5.79 m) 25 ft. (5.79 m)

5.7 Other Related Environmental Regulations and Policies

Other laws and policies on environmental management and protection in Myanmar that are applicable
to the transmission lines and substations are presented in the following Table.

<Table 5.7-2> Other Applicable Related Environmental Laws and Policies in Myanmar

Laws and Regulations

Description

National Environmental
Guidelines (2015)

Quality (Emission)

MONREC formulated the National Environmental Quality
(Emission) Guidelines (NEQG) in coordination with ADB
in December 2015. The NEQG determines the guideline
values for general emission such as air emissions,
wastewater, noise levels, odor, and those for sector-specific
emission such as emission from forestry, agribusiness/food
production, chemicals, oil and gas, infrastructure, general
manufacturing, mining, and power.

Protection the Rights of Ethnic Nationalities
Law (2015)

To ensure to disclose to the resident ethnic nationalities
about the project fully, moreover, to ensure cooperate with
them.

Section 5 - The project proponent will disclose to the
resident ethnic nationalities about the project fully.

The Law Amending the Workmen’

Compensation Act, 1923 (2005)

To ensure the compensations to injured employee while
implementing in line with the above law. To abide by the
prescribed compensations in various kinds of injury.

Section 13 - The project owner will pay the compensation in
line with the provisions of said law.

The Minimum Wages Law (2013)

To ensure the project owner pays the wages not less than
prescribed wages and notify obviously these wages in work
place, moreover to be inspected.
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The Motor Vehicles Law (2015) and Rules
(1987)

When the construction period and if it is needed in operation
and production period for all vehicles the project proponent
will promise to abide by the nearly all provisions of said law
and rules, especially, the provisions related to air pollution,
noise pollution and life safety.

Protection and Preservation of Cultural

Heritage Regions Law, 1998

This law was signed on 10 September 1998. It provides for
the protection and preservation with respect to perpetuation
of cultural heritage that has existed for many years. The law
prescribes that protection and preservation of cultural
heritage regions should be in conformity with the
International Convention approved by the State.

The Conservation of Antique Objects Law
(2015)

The antique object is non-valuable for national heritage. So,
anybody has to inform if he or she has found any antique
object.

Section 12 - The project proponent will inform to the
village-tract office antique object is found.

Conservation of Water Resources and Rivers
Law, 2006

The law was enacted in 2006 to conserve and protect water
resources and river systems for the beneficial use of the
public. It also aims to protect the environment against
abusive use and exploitation of water resources. The law
strictly prohibits disposal of engine oil, chemical, poisonous
material and other materials which that may cause
environmental damage.

The Forestry Law (2018)

The new Forestry Law includes certain objectives to ensure
long-lasting  forest ~management and  sustainable
development. It is directed towards implementation of the
forest policy and environmental conservation policy and
endeavors to reduce the occurrence of natural disasters in
line with international standards.

The Protection of Wildlife, Wild Plant and
Conservation of Natural Area Law, 1994

In order to protect and conserve wild life, wild plants and
natural area in accordance with international protocol,
Union Government Policy.

Designates national parks and other protected areas to be:
Scientific Reserve; National Park Marine National Park;
Nature Reserve; Wildlife Sanctuary; Geo- physically,
Significant Reserve; or Other Nature Reserve designated by
the Minister.

Farmland Law, 2012

The Township Farmland Management Body shall issue the
Land Certificate to the Township Land Record Department
Office passing it through the relevant ward or Village Tract
Farmland Management Body.

Farmland Rules,2012

In the farm land is requisitioned under farm land law for
the interest of the state or the public the grievance and
compensation for improving the farm land without delay
farm the concern, the central farm land management
committee shall conduct as necessary.

Public Health Law,1972

It is concerned with protection of people’s health by
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controlling the quality and cleanliness of food, drugs,
environmental sanitation, epidemic diseases and regulation
of private clinics.

Occupational Safety and Health Law, 2012 - To support the development of the State’s economy
through the development of production by causing to
enjoy more security in social life and health care by
the workers who are major productive force of the State
by the collective guaranty of the employer, worker and
the State:

- To enjoy more security in social life and medical
care by the public by effecting their insurance
voluntarily. To raise public confidence upon the
social security scheme by providing benefits which
are commensurate with the realities

- To have the right to draw back some of
the contributions paid by the employers and the
workers as savings, in accord with the stipulations;

- To obtain the right to continued medical treatment,
family  assistance  benefit, invalidity  benefit,
superannuation benefit, survivors’ benefit,
unemployment benefit, the right to residency and
ownership of housing after retirement in addition to
health care and pecuniary benefit for sickness,
maternity, death, employment injury of the workers.

Prevention and Control of communicable Describes functions and responsibilities of health personnel
Diseases Law (1995) (Revised in 2011), and citizens in relation to prevention and control of
1995/2011 communicable diseases. It also describes measures to be

taken in relation to environmental sanitation, reporting and
control of outbreaks of epidemics and penalties for those
failing to comply. The law also authorizes the Ministry of
Health to issue rules and procedures when necessary with
approval of the government.

5.8 Environmental Quality Standards

The Environmental Conservation Law (2012) provides the basis for the conservation and protection of
the natural environment of Myanmar and provides the common principles of environmental
conservation and for other environmental laws and policies. The Government established the National
Environmental Quality (Emissions) Guidelines (NEQEG) in 2015 that includes guidelines for air
emissions, wastewater, noise levels, odor, and sector-specific requirements including those for electric
power transmission projects.

5.8.1 Discharge Standards

The wastewater effluent limits for electric power transmission is presented in Table. This standard
will apply to wastewater that will be generated from the substations. The same allowable limits of
discharges of site runoff and wastewater during construction phase of the project applies.

<Table 5.8-4> NEQEG Effluent Limits Applicable to Electric Power Transmission

Parameter Unit Maximum Concentration
Biochemical oxygen demand mg/l 30
Chemical oxygen demand mg/l 125
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Oil and grease mg/I 10
pH Standard unit 6-9
Total coliform bacteria MPN/100 ml 400
Total nitrogen mg/l 10
Total phosphorus mg/l 2
Total suspended solids mg/I 50

5.8.2 Electric and Magnetic Fields

The NEQEG states that exposure limits for general public to electric and magnetic fields should
comply with the International Commission on Non-lonized Radiation Protection Guidelines for
limiting general public exposure to time- varying electric, magnetic and electromagnetic fields (up to
300 Gigahertz). The electric field and magnetic field limits are provided in Table 5.8-5.

<Table 5.8-5> NEQEG Exposure Limits to Electric and Magnetic fields

Frequency Electric Field (V/m®) Magnetic Field (uT)
50 Hz 5000 100
60 Hz 4150 83

Source: NEQEG (2015)

5.8.3 Standard for Noise

The allowable noise levels should not exceed the levels in Table or result to a maximum increase in
background noise of 3 dB at the nearest receptor location. The standard for noise is aligned with the
IFC Environment, Health and Safety (EHS) guidelines.

<Table 5.8-6> NEQEG Allowable Noise Levels

One hour LAeq(dBA)
Receptor Daytime 07:00-22:00 Nighttime 22:00-07:00
(10:00-22:00 for Public holidays) (22:00-10:00 for Public holidays)
Residential, institutional, 55 45
educational areas
Industrial and commercial areas 70 70

Note: LAeq is the equivalent continuous sound level in decibels Source: NEQEG (2015)

5.9 International Environmental Conventions and Agreements
The main international and regional treaties concerning the environment to which Myanmar is a party
(in chronological order) that related to the present transmission line project can be listed as follows:

- Plant Protection Agreement for the Southeast Asia and Pacific Region;

Convention Concerning the Protection of the World Cultural and Natural Heritage

Montreal Protocol on Substances that Deplete the Ozone Layer & all amendments

Convention on Biological Diversity
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- International Tropical Timber Agreement
- Ramsar Convention on Wetlands

- Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES)

ASEAN Agreement on the Conservation of Nature and Natural Resources

United Nations Convention to Combat Desertification

United Nations Framework Convention on Climate Change (UNFCCC) and Kyoto Protocol

ASEAN Agreement on Transboundary Haze
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CHAPTER 6

DESCRIPTION OF THE SURROUNDING ENVIRONMENTAL AND
SOCIAL CONDITIONS OF THE PROJECT

6.1 Methodology for Data Collection and Analysis

Environmental Consultant team conducted a desktop study and an environmental baseline data
collection in order to know environment and social conditions along the transmission line alignment
and substation.

The baseline data collection was based on the following methods.

a) Identification and review of the applicable national and international environmental and social
regulatory and institutional framework;

b) Establishing environmental and social baseline conditions along the stretch by the followings;

e Reconnaissance survey using satellite imagery to observe environmental and social
characteristics along the transmission line alignment;

e Secondary data collection along the transmission line alignment with respect to air
quality, water quality, soil quality, noise level, vibration level, and socio-economic
condition;

e Ecological survey of flora and fauna using desk study prevailing along the transmission
line alignment through primary and secondary surveys;

o Identification of land use of the stretch through satellite imagery of the whole stretch of
the transmission line; and

o [|dentification, prediction of environmental and social impacts of the project.

6.2 Description of the environment

The baseline study was considered Area of Influence (AOI) including the double circuit 230kV
overhead transmission line. The environmental baseline data covering air quality, water quality, soil
quality, noise level, vibration level and ecological survey were conducted along the transmission line
alignment. The ecological survey was conducted to assess the type of flora and fauna prevailing along
the transmission line. The data related to topography, meteorology and geology were collected
through literature review and available data from General Administration Department (GAD).
Topography, meteorology and geology along the transmission line were studied using available
topographic maps and satellite imagery. The baseline study was considered along the ROW of 230kV
TL in Namtu, Hsipaw and Kyaukme townships.

6.3 Natural Environment
6.3.1 Topography along the Transmission Line Route

Myanmar is located in northwest of Indochina Peninsula. It has bordering Thailand and Laos to the
east, China to the north, India and Bangladesh to the west. Myanmar is geopolitically critical as its
location, being in the middle of the line between India and China, is a connecting point between
Southeast Asia and South Asia as well as the Pacific and the Indian. Myanmar is situated between 10°
and 29° N latitude and 92 ° and 101° E longitude with and area of 676,577 km?, extend 936 km from
east to west and 2,051 km from north to south. Topographically, Myanmar can be roughly divided
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into three parts; the western hills region, the central valley region and the eastern hills region. The
general profile of the country rises from the sea level along the southern coasts to the snow-capped
mountains towering with a highest elevation of around 6,000 m in the northern tip of the country near
the China border.

According the feasibility study report, the landform along the 230kV transmission line, include plains
in most parts and river network and low mountains and hills in some parts.

The 230kV line passes through Namtu Township, Kyaukme Township and Thipaw Township in Shan
State in Myanmar. Along the line route, the general elevation between Namtu and Thipaw ranges
from 450 to 800 meter above mean seal level, the general elevation between Thipaw and Kyaukme
ranges from 300 to 900 meter above mean seal level and the general elevation between Yeywa and
Kyaukme ranges from 500 to 1000 meter above mean sea level (See in Figure 6.3-1). The slopes are
generally moderate and steep slopes are observed in some places.
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<Figure 6.3-1> Topography along the 230kV transmission line.
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6.3.2 Geology

The present transmission line project area is mainly occupied by the Eastern Highlands of Myanmar.
The main strata exposed along the line route are Bawgyo Group, Plateau Limestone Group and
Nyaungbaw Formation. Bawgyo Group composed of Pangno Evaporites and Napeng Formation. It
consists of pink dolomite, limestone, red sandstone, red carbonate conglomerate, rare cherty mudstone
and shale.

Plateau Limestone Group consists of the limestone and dolomites are well exposed in this area. It is
mainly composed of grey to brown color, fine to medium grain, massive and criss -cross jointed
dolomitic limestone. The Plateau limestone Group reflects its karst topography and terra-rosa soil.
The age of the Plateau Limestone Group is Permian to middle Triassic.

Nyaungbaw Formation is mainly composed essentially of purplish to greenish grey, medium to thick
bedded argillaceous limestone with phacoidal to sub-phacoidal structure and inter bedded with thin
calcareous shale.

The transmission line crosses Kyaukme Active Fault and Moemeik Active Fault which are situated
North Eastern part of the area. The seismicity of the project area and its environment is Strong Zone.
Probable range of Ground Acceleration is 0.2-0.3 g and Modified Mercalli Scale Classes is VIII. (Ref;
Seismic Zone map of Myanmar revised by Maung Then and others (2005).
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Source: Geology map, compiled by MGS 2012.

<Figure 6.3-2> Geological map
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6.3.3 Soil

There are three main types of soil are found in the entire project area and northern part of Shan
Region. They are:

4. Red earth and Yellow earth
5. Mountainous brown forest soil and
6. Mountainous red forest soil

1. Red Earths and Yellow Earths (Acrisol)

The Red Earths soils are the most dominating soils of Shan Plateau and of the northern mountainous
region at the elevation of more than 3000 feet above sea level. The Shan Plateau is about completely
covered with these soils. The Yellow Earths occur on the level lower slopes in the Shan Plateau. They
occupy a relatively small area, changing the Red Earths down the slopes. The Red Earths have very
deep profile having the texture varying sandy and silty to silty clay loam and with good structure.
They are well drained and easy to plough. The soil reaction is slightly acid to neutral with pH ranging
from 6 to 7. However, the Yellow Earths soils are more acidic and have more clay percentage. Iron
and aluminum contents are also very high. The humus contents of Yellow Earths are more than that of
the Red Earths. The soils are deficient in nitrogen and phosphorus. The content of potassium is high in
the Red Earths. The Red Earths is the typical soils for agriculture in Shan state. They are well drained,
having good structure and easy to plough so they are very suitable for cultivation of seasonal and
perennial crops. However, due to relief and slopes, erosion control measure is required. The Yellow
Earths soils can only be utilized for gardens, flowers and forests.

Soil Map of Shan State
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B Yolow brown forest sod

<Figure 6.3-3> Soil Map of Shan State
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Mountainous Yellow Brown and Red Brown soils (Histic Cambisol and Chromic Cambisol)
These soils occur on the mountainous terrain at the elevation from 4000 to 6000 feet in the Shan
Plateau. The soils should be under forest. Forest conservation and soil erosion control measures are
very important for these soils.

6.3.4 Climate

Myanmar can generally be described as hilly and mountainous because most parts of the country are
situated on high lands. Myanmar is drained by many river systems and most are flowing from the
north to the south. The main rivers are Ayeyarwaddy, Thanlwin, Chindwin and Sittaung. Myanmar
typically features a tropical monsoon climate. The climate in some parts of the country, however, is
locally modified by topography. In most parts of Myanmar, there are 3 well defined seasons; (1) the
rainy season (mid-May to October), (2) the cold season (November to January) and (3) the hot
season (February to mid-May). Nonetheless, the rainfall patterns and temperature distributions are
quite diverse throughout the country. The coastal regions receive more than 5000 mm of annual
rainfall whereas the central part of Myanmar has an annual rainfall of less than 1000 mm. In addition,
the average highest temperature in the central region during the hot season of March and April rises
to above 43.3°C while in the northern mountainous parts of the country, it is about 36°C and on the
eastern Shan plateau, it is between 29.4°C and 35°C.

According to the data statistical year book of 2019, the annual rainfall of Lashio, Taunggyi and Keng
Tung are 1,297 mm, 1,397 mm and 1,259 mm respectively. The annual mean maximum temperature
of three stations is 29.6°C, 25.8°C and 29.8°C while the annual mean minimum temperature are
16.0°C, 15.2 °C and 17.5°C respectively see in Table 6.3-1. The monthly average temperature and
monthly rainfall (month to month average) recorded in three meteorology stations during 2009-2018
are shown in the followings.

<Table 6.3-1> Mean Annual Rainfall and Mean Temperature of Three Stations (2009 — 2018)

Stations Annual Rainfall Temperature (°C) Mean Relative
(mm) - — Humidity (%)
Mean maximum | Mean Minimum
Lashio 1,297 29.6 16.0 74
Taunggyi 1,397 25.8 15.2 70
Keng Tung 1,259 29.8 17.5 70

<Table 6.3-2> Monthly Rainfall and Temperature of Lashio Station (2009 — 2018)

Source: Department of Meteorology and Hydrology

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Temperature (°C) | 16.3 | 184 | 219 | 246 | 259 | 26.4 | 259 | 259 | 259 | 241 | 209 | 17.6
Rainfall (mm) 13 5 13 | 53 | 130 | 182 | 286 | 267 | 168 | 133 32 16
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Monthly rainfall and temperature of Lashio station (2009 — 2018)
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<Figure 6.3-4> Monthly Rainfall and Temperature at Lashio Station
<Table 6.3-3> Monthly Rainfall and Temperature of Taunggyi Station (2009 — 2018)
Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Temperature (°C) 165 | 183 | 213 | 232 | 230 222 | 212 | 21.2| 216 | 209 | 194 | 17.4
Rainfall (mm) 26 1 8 53 154 | 183 | 219 | 298 | 219 | 183 | 36 17
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<Figure 6.3-5> Monthly Rainfall and Temperature at Taunggyi Station
<Table 6.3-4> Monthly Rainfall and Temperature of Keng Tung Station (2009 — 2018)
Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Temperature (°C) 18.7 204 | 230 | 259 | 270 | 26.7 | 26.0 | 25.8 | 25.6 | 24.1 | 21.8 | 19.2
Rainfall (mm) 34 7 27 54 127 | 150 | 228 | 286 | 155 | 112 49 30
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Monthly rainfall and temperature of Keng Tung station (2009 — 2018)
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<Figure 6.3-6> Monthly Rainfall and Temperature at Keng Tung Station

Kyaukme Township has the humid climate and the highest temperature is 27.80 °C and the lowest
temperature is 10 °C. The yearly rainfall and temperature are shown in below.

<Table 6.3-5> Yearly Rainfall and Temperature of Kyaukme Township

Rainfall Temperature
No Year Rainy Day Total rainfall Summer Winter
Highest Lowest
1 2011 93 40.01 30.30 7.7
2 2012 77 32.81 31.21 7.90
3 2013 94 54.11 27.00 6
4 2014 72 44.14 22.50 6
5 2015 86 57.28 375 5
6 2016 106 51.86 39 4.2
7 2017 89 48.46 36 45
8 2018 (March) 4 2.09 315 45

Namtu Township has the humid climate and the highest temperature is 39 °C and the lowest
temperature is 5 °C. The yearly rainfall and temperature are shown in below.

<Table 6.3-6> Yearly Rainfall and Temperature of Namtu Township

Rainfall Temperature
No Year Rainy Day Total rainfall Summer Winter
Highest Lowest
1 2016 95 70.88 40H 8H
2 2017 90 70.27 39H 8H
3 2018 103 68.84 38H 5H
4 2019 70 39.59 39H 8H
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Hsipaw Township has the humid climate and the highest temperature is 42 °C and the lowest
temperature is 14 °C. The yearly rainfall and temperature are shown in below.

<Table 6.3-7> Yearly Rainfall and Temperature of Hsipaw Township

Rainfall Temperature
No Year Rainy Day Total rainfall Summer Winter
Highest Lowest
1 2010 95 55.53 42 04
2 2011 95 48.86 37 06
3 2012 82 41.22 40 06
4 2013 83 55.85 40 00
5 2014 70 47.83 41 05
6 2015 89 56.62 41 06
7 2016 85 51.65 41 06
8 2017 84 53.7 394 04
9 2018 (March) 97 60.0 38.0 01.4
10 2019 48 26.38 42 01.0
6.4 Physical Environment

The environmental baseline survey such as air quality, water quality, noise level and vibration level
were conducted around the project area. Three air quality locations, five noise monitoring stations,
two vibration levels and three water quality sampling points were monitored and collected. The
summary of physical environmental survey is shown in Table 6.4-1.

<Table 6.4-1> Summary of Physical Environmental Survey

Air Quality Parameters 1) Nitrogen dioxide, 2) Particulate Matter PMy,, 3) Particulate Matter PM, s,
4) Sulphur Dioxide, 5) Relative Humidity, 6) Temperature, 7) Wind Speed,
and Wind Direction

Period 3 monitoring points (24-hr averaging period for each point)
Location Project site and near residential area
Noise Level Parameter LAeq (A-weighted loudness equivalent)
Period 5 monitoring points (24-hr averaging period for each point)
Location Project site and near residential area

Vibration Parameter Lveq (Loudness equivalent vibration level)

Level Period 2 monitoring points (24-hr averaging period for each point)
Location Substation

Water Quality | Parameter 1) Water temperature, 2) Air temperature, 3) pH, 4) Electrical Conductivity,
5) Dissolved Oxygen, 6) Oxidation reduction potential, 7) Turbidity, 8) Total
dissolved solid, 9) Salinity

Period One time at 3 locations
Location Streams and rivers along the Transmission Line

6.4.1 Air Quality

i. Survey Item

Source: Field Survey, June 2019

Project may have potential impacts on air quality only during construction activities (higher road
traffic, heavy machinery activities and dust from excavation works). Therefore, the following
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parameters were measured over 24 hours: PM;s, PMy,, Ozone (Os), Nitrogen dioxide (NOy), Sulfur
dioxide (SO,), relative humidity, wind speed and wind direction. Myanmar National Environmental
Quality (Emission) Guidelines was announced in December 2015.

The ambient air quality guideline is set in General Guidelines. In this General Guideline, it is stated
that the projects with significant sources of air emissions, and potential for significant impacts to
ambient air quality, should prevent or minimize impacts by ensuring that: (i) emissions do not result
in concentrations that reach or exceed national ambient quality guidelines and standards, or in their
absence current World Health Organization (WHO) Air Quality Guidelines for the most common
pollutants as summarized below; and (ii) emissions do not contribute a significant portion to the
attainment of relevant ambient air quality guidelines or standards (i.e. not exceeding 25 percent of the
applicable air quality standards) to allow additional, future sustainable development in the same air
shed. Industry-specific guidelines summarized hereinafter shall be applied by all projects to ensure
that air emissions conform to good industry practice. Reference should be made to WHO’s Air
Quality Guidelines for Europe 2 for air pollutants not included in the following table.

<Table 6.4-2> Air Emissions (General Guidelines)

Parameters Averaging Period Guideline Value (ug/m°)
Nitrogen dioxide 1-year 40
1-hour 200
Ozone 8-hour daily maximum 100
Particulate matter PM,,* 1-year 20
24-hour 50
Particulate matter PM, <° 1-year 10
24-hour 25
Sulfur dioxide 24-hour 20
10-minute 500

2 Particulate matter 10 micrometers or less in diameter
b Particulate matter 2.5 micrometers or less in diameter

ii. Survey Location

The locations of air quality monitoring survey in detail are shown in Figure 6.4-1 The detail of
sampling points is described as Table 6.4-3.

<Table 6.4-3> Sampling Location for Air Quality Survey

Sampling Point Coordinates Description of Sampling Point
AQ-1 22°45'26.29"N Namtu HPP compound near Chaung Sar village, Namtu Township
97°17'41.05"E
AQ-2 22°40'51.79"N Pan Ne Village, Hsipaw Township
97°19'57.97"E
AQ-3 22°14'48.93"N Upper Yeywa Hydropower project site
97° 5'51.66"E
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<Figure 6.4-1> Location Map of Air, Noise, Surface Water and Vibration Survey
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Air Quality Monitoring Station-1 (AQ-1)

Ambient air quality survey was conducted at AQ-1 that was located at the compound of Namtu HPP,
near Chaung Sar Village, Namtu Township. Except the HPP facilities, no settlement had been
observed at the time of air quality monitoring. Therefore, the emission will be generated from the
mobilization of project activities. Survey activities of AQ-1 are shown in Figure 6.4-2.

<Figure 6.4-2> Air Quality Monitoring Survey at AQ-1
Air Quality Monitoring Station-2 (AQ-2)

Ambient air quality survey was conducted at AQ-2 that was located at the Monastery compound of
Pan Ne Village, Hsipaw Township. It had been observed that zinc refinery plant is situated in less
than 1 km east of the air station. The survey activities of AQ-2 are shown in Figure 6.4-3.

<Figure 6.4-3> Air Quality Monitoring Survey at AQ-2

Air Quality Monitoring Station-3 (AQ-3)

Ambient air quality survey was conducted at AQ-3 that was located at the construction site of Upper
Yeywa HPP. The air emission may be generated from the construction activities. The survey activities
of AQ-3 are shown in Figure 6.4-4.
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<Figure 6.4-4> Air Quality Monitoring Survey at AQ-3

iii. Monitoring Period

Air quality monitoring was conducted for a consecutive 24 hours to get baseline data. The monitoring
durations are as shown in Table 6.4-4.

<Table 6.4-4> Sampling Duration for Air Quality Survey

Points Period

AQ-1 November 22" — 23 2019 (24 hours)
AQ-2 November 23— 24™ 2019 (24 hours)
AQ-3 November 25" — 26", 2019 (24 hours)

Source: Resource & Environment Myanmar Co., Ltd.

iv. Monitoring Method

Monitoring and analysis of ambient air pollutants were conducted by referring to the recommendation
of United States Environmental Protection Agency (U.S. EPA). The Haz-Scanner EPAS Wireless
Environmental Perimeter Air Station was used to collect ambient air monitoring data.

<Table 6.4-5> Sampling and Analysis Method for Air Quality

No Parameter Analysis Method
1 Nitrogen dioxide (NO,) On site reading
2 Carbon monoxide (CO) On site reading
3 Particulate matter 10 (PMg) On site reading
4 Particulate matter 2.5 (PM,) On site reading
5 Sulphur dioxide (SO,) On site reading
6 Temperature On site reading
7 Relative Humidity On site reading
8 Wind Speed On site reading
9 Wind Direction On site reading

v. Monitoring Result

Average value of ambient gaseous levels for all air quality monitoring stations for one day are
presented in following Table 6.4-6. Carbon monoxide (CO) and Nitrogen monoxide (NO)
concentration are not described by Myanmar National Emission Quality Guideline. It is obvious that
the concentrations of PM,s and PMyy are lower than the standard whereas Sulphur dioxide (SO,)
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concentration is also lower than the applied standard. A 24-hour concentration of Nitrogen dioxide
(NO,) is not described in applied standard but concentration of Nitrogen dioxide (NO,) was referred
by one-hour standard in National Environmental Quality (Emission) Guidelines (NEQG). According
to the hourly results, concentration of Nitrogen dioxide (NO,) is lower than the applied standard.

Therefore, the ambient air quality along the transmission line were clean as would be expected due to
lack of industrial activities and low traffic loads on the nearby roads.

<Table 6.4-6> Daily Ambient Air Quality Results for Air Quality

. Time (6{0) NO PM, 5 PMy RH SO, Temperature
Sampling No 3 3 5 3 3
hours pg/m pg/m pg/m pg/m % pg/m °C
AQ-1 24 82.43 0.02 5.41 15.41 69.25 | 11.91 23.07
AQ-2 24 113.74 | 0.04 16.08 18.24 60.70 | 10.32 19.32
AQ-3 24 64.18 0.04 23.36 40.65 65.04 | 10.89 19.36
Guideline - - - 25 50 - 20 -

Source: Resource & Environment Myanmar Co., Ltd.

<Table 6.4-7> Hourly Nitrogen Dioxide Concentration from all Air Quality Stations

AQ-1 AQ-2 AQ-3 Guideline
16.1800 10.3163 19.0990
3.7628 3.7628 3.7628
3.7628 3.7941 3.7628
3.7628 13.0443 25.8064
3.7628 60.6435 80.2100
87.0143 58.5426 90.2127
40.3872 40.6380 59.9536
3.7628 26.6217 42.6762
5.7382 21.2911 35.8405
41704 18.1241 27.9073
7.4628 17.5283 25.7751
4.0136 19.1902 21.8555
3.7628 19.3156 23.4860 200
3.7628 23.1097 22.8275
3.7628 14.7062 22.1063
3.7628 17.9673 21.8868
67.5419 19.5665 20.0682
77.4192 17.0579 18.3749
60.1731 13.6714 13.4833
71.9005 9.6892 5.2052
67.1029 3.7628 3.8569
41.3592 3.7628 3.7628
3.7628 3.7628 3.7628
3.7628 3.7628 0.0000

6.4.1.1Wind Speed and Direction

The average wind speed and direction were collected for 24 hours (one day) in each location.
According to the wind rose diagram, average wind speed varies from 0.5 to 2.1 m/s in all stations.

Prevailing wind direction of AQ-1, AQ-2 and AQ-3 are in SW-NE direction.
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WIND ROSE PLOT DISPLAY:
AQ-1 Wind Speed
WIND ROSE DIAGRAM Direction (blowing from)
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COMMENTS: DATA PERIOD. COMPANY NAME

Start Date: 11/22/2019 - 09:00 RESOURCE AND ENVIRONMENT MYANMAR CO.,LTD
End Date: 11/23/2019 - 08:00

MODELER

DE HLAING ZAW

CALM WINDS: TOTAL COUNT
58.33% 24 hrs.
AVG. WIND SPEED: DATE PROJECT NO.
0.67 mis 12/9/2019

WRPLOT View - Lakes Envionmental Software

<Figure 6.4-5> Wind Rose Diagram at AQ-1
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WIND ROSE PLOT DISPLAY
AQ-2 Wind Speed
WIND ROSE DIAGRAM Direction (blowing from)
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Calms: 83.33%

COMMENTS DATA PERICD COMPANY NAME

Start Date: 11/23/2019 - 12:00 | RESOURCE AND ENVIRONMENT MYANMAR CO.,LTD
End Date: 11/24/2019 - 11:00

MODELER:

DE HLAING ZAW

CALM WINDS TOTAL COUNT:

83.33% 24 hrs.

AVG. WIND SPEED: DATE PROJECT NO.:
0.14 m/s 12/4/2019

WRPLOT View - Lakes Envionmental Software

<Figure 6.4-6> Wind Rose Diagram at AQ-2
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WIND ROSE PLOT DISPLAY
AQ-3 Wind Speed
WIND ROSE DIAGRAM Direction (blowing from)
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Start Date: 11/25/2019 - 13:00 RESOURCE AND ENVIRONMENT MYANMAR CO.,LTD
End Date: 11/26/2019 - 12:00

MODELER
DE HLAING ZAW
CALM WINDS: TOTAL COUNT
75.00% 24 hrs.
AVG. WIND SPEED: DATE: PROJECT NO.
0.31 m/s 12/9/2019

WRPLOT View - Lakes Enviranmental Software

<Figure 6.4-7> Wind Rose Diagram at AQ-3

6.4.2 Noise Level
i. Survey Item

Noise prevention and mitigation measures should be taken by all projects where predicted or
measured noise impacts from a project facility or operation exceed the applicable noise level
guideline at the most sensitive point of reception. Noise impacts should not exceed the levels shown
below, or result in a maximum increase in background levels of three decibels at the nearest receptor
location off-site.
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<Table 6.4-8> Applicable Noise Level Guideline

One Hour LAeg (dBA)?

Receptor Daytime (07:00 - 22:00) Night-time (22:00 - 07:00)
(10:00 - 22:00 for Public Holidays) (22:00 - 10:00 for Public Holidays)
Residential, Institutional, 55 45

Educational Environments

Industrial and Commercial 70 70
Environments

& Equivalent continuous sound level in decibels
ii. Survey Location

The locations of noise level monitoring stations are shown in Table 6.4-9.

<Table 6.4-9> Survey Location for Noise Level Stations

Monitoring ID Coordinates Description

22°45'26.29"N . .
N-1 97°17'41.05"E Namtu HPP compound near Chaung Sar village, Namtu Township

22°40'51.79"N . . .
N-2 97°19'57 97"E Pan Nea Village, Hsipaw Township

22°40'36.99"N

N-3 97°19'1. 95"E Naung Thagyar Village, Hsipaw Township
22°14'48.93"N . .

N-4 97° 5'51 66"E Upper Yeywa Hydropower project site
22°26'45.30"N . .

N-5 97° 337 10"E Pan Lock Village, Kyaukme Township

iii. Survey Period

Noise level survey was conducted on 24 hours consecutively. The measurement duration was as
shown in Table 6.4-10.

<Table 6.4-10> Sampling Duration for Noise Level Survey

Point Period
N-1 22"-23™ November, 2019
N-2 23"-24™ November, 2019
N-3 24™-25" November, 2019
N-4 25"-26" November, 2019
N-5 27"-28"™ November, 2019

Source: Resource & Environment Myanmar Co., Ltd.

iv. Survey Method

Measurement of environmental sound level was conducted by referring to the recommendation of
International Organization for Standardization (ISO), i.e. ISO 1996-1:2003 and ISO 1996-2:2007. The
instrumentation used for noise quality survey is shown in the following Table 6.4-11. Noise meter was
set up to record the log as ten minutes intervals during an hour for one consecutive day.
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<Table 6.4-11> Instrumentation for Noise Survey

Instrumentation Description

Sound level meter Sound level meter with SD Card, Model SL-4023SD

<Figure 6.4-8> Lutron Sound Level Meter

v. Survey Result

Noise level (LAeq) was presented in Table 6.4-12 and Table 6.4-13. One day LAeq was calculated by
using the following array formula in the excel sheet. This formula is firstly used for hourly LAeg and
then for the 24 hours.

Leg = 10Iog% [Z :_'=1 10Leq/1o]

Leg= Equivalent continuous noise level (dB)(A)
i =Time at each hour
T =Total time over which the Le is required (Hours)

The background noise level monitoring is conducted for area which is sparsely populated and still
largely undeveloped. The major noise sources are road traffic activities and village activities.
According to the calculated results, daytime noise level is lower than the applied standard and night-
time noises level are fairly higher than the standard. Measurement of environmental sound level was
conducted by referring to the recommendation of Myanmar National Emission Guideline.

<Table 6.4-12> A-Weighted Loudness Equivalent Day Time and Night Time (LAeq) Level

N-1 N-2 N-3 N-4 N-5
Day Night Day Night Day Night Day Night Day Night
Result time Time time Time time Time time Time time Time
55 53 51 43 51 46 50 48 54 48
Standard 55 45 55 45 55 45 55 45 55 45

Unit: dBA
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<Table 6.4-13> Hourly A-weighted loudness Equivalent (LAeq) Level at all Stations

Time N-1 N-2 N-3 N-4 N-5
7:00-8:00 43 47 60 54 51
8:00-9:00 39 46 45 49 47

9:00-10:00 46 41 51 52 59
10:00-11:00 43 42 49 48 49
11:00-12:00 43 45 49 46 59
12:00-13:00 43 43 45 48 47
13:00-14:00 43 41 44 52 56
14:00-15:00 39 48 48 48 56
15:00-16:00 40 61 47 49 51
16:00-17:00 40 47 43 50 57
17:00-18:00 56 47 49 50 53
18:00-19:00 61 53 48 50 45
19:00-20:00 60 44 47 52 46
20:00-21:00 60 45 43 47 41
21:00-22:00 58 43 45 52 40
22:00-23:00 48 43 42 44 42
23:00-24:00 47 43 51 46 40
24:00-01:00 48 43 42 44 40
01:00-02:00 47 43 42 47 39
02:00-03:00 42 43 42 47 40
03:00-04:00 40 43 46 46 40
04:00-05:00 61 43 44 51 40
05:00-06:00 41 43 45 50 49
06:00-07:00 43 45 50 47 55

6.4.3 Vibration Level

As there is no vibration standard to receptors in Myanmar, the target vibration level at construction
phase shall be set based on the standards in some foreign countries. Accordingly, the target level of
vibration is set based on the following policies.

— Monastery and residential house where are necessary to keep quiet and sleep shall comply with the
Japanese standard for residential area,

— Offices, commercial facilities, and factories areas shall comply with the Japanese standard for
mixed areas including residential and commercial and industrial areas.
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<Table 6.4-14> Vibration Standard in Japan

Time Area Daytime Night-time Applicable Areas

| 60 — 65 dB 55-60 dB Areas where maintenance of quiet is particularly needed to
preserve a good living environment and where quiet is needed
for as they are used for residential purposes.

1 65-70dB 60 — 65 dB Areas used for commercial and industrial as well as residential
purposes where there is a need to preserve the living
environment of local residents and areas mainly serving
industrial purposes which are in need of measures to prevent
the living environment of local residents from deteriorating.

Note: Vibration level shall be measured at the boundary line of the specified factory.
i. Survey Location and Period

The locations of vibration level were setup as the same location and same time as air monitoring
station.

ii. Survey Method

The instrumentation for vibration level was used by RION VM-55 vibration meter. This instrument is
a 3-Axis (X, Y, Z) vibration meter that can be used in a wide range of applications for measurement
and analysis of different parameters. The unit is equipped to measure the instantaneous value for
vibration level and vibration acceleration level, as well as the time percentile level, time averaged
level, maximum and minimum values in 3-axes simultaneously.

<Table 6.4-15> Instrumentation for Noise Survey

Instrumentation Description

Vibration meter Rion VM55 with SD Card

<Figure 6.4-9> Instrumentation for Vibration Meter
iii. Survey Result

Table 6.4-16 presents the day time and night-time vibration level (Lveq). Raw vibration data was
calculated by using the following array formula in the excel sheet, 10*LOG10 (AVERGAE
(10M(RANGE)/10))). According to the calculated results, all vibration levels (Lveq) are lower than
the applied standard.
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<Table 6.4-16> Daily Average Vibration Level Results (dB)

V-1 V-2
Daytime Night-time Daytime Night-time
Result 35 45 15 9
Standard 65-60 55-50 65-60 55-50

6.4.4 Water Quality
i. Survey Item

There is no standard for surface water quality guideline in Myanmar except general waste water
guideline in National Environmental Quality (Emission) Guidelines (NEQG). For project types where
industry-specific guidelines are not set out in these Guidelines, the following general guideline values,
or as stipulated on a case-by-case basis, apply during project operations. General wastewater
guideline value is determined by Ministry of Natural Resources and Environmental Conservation
(MONREC) as shown in the following table.

<Table 6.4-17> Reference Guideline Value of Water Quality

Parameters Unit Guideline Value
Biochemical oxygen demand mg/I 50
Chemical oxygen demand mg/I 250
Oil and grease mg/I 10
pH S.u? 6-9
Temperature increase °C <3’

Total coliform bacteria 100ml 400
Total nitrogen mg/l 10
Total phosphorus mg/l 2

Total Suspended solid mg/l 50

 Standard Unit

b At the edge of a scientifically established mixing zone which takes into account ambient water quality,
receiving water use, potential receptors and assimilative capacity; when the zone is not defined, use 100 meters

from point of discharge.
ii. Survey Locations

The locations of water samples and surveys are shown in Table 6.4-18. The detail of each sampling

points are described as below.

<Table 6.4-18> Sampling and Survey Points of Surface Water Quality Survey

Category Sampling Coordinates Description of Sampling Point
Point
Surface SW-1 22°42'37.20"N Myitnge River near Transmission Line Tower no, 20
Water 97°19'58.73"E and 21
Surface SW -2 22°34'6.85"N Near Longkon village, Hsipaw township and
Water 97°12'12.22"E Transmission line Tower no. 76.
Surface SW-3 22°14'34.38"N Near Dam site of Upper Yeywa Hydropower project
Water 97° 5'41.47"E and Dokehtawaddy Bridge (Yeywa)
iii. Survey Activity

Figure 6.4-10 is presented the survey activities and In-situ measurement survey for water quality.
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<Figure 6.4-10> Survey Activities for Water Quality

iv. Survey Period
The sampling and measuring of the surface water were conducted on 22™ — 26™ November, 2019.
v. Survey Method

Water samples were taken by Alpha horizontal water sampler and collected in plastic and sterilized
glass sample containers. All sampling was in strict accordance with recognized standard procedures.
The parameters as pH, temperature, dissolved oxygen (DO), electrical conductivity (EC), and total
dissolved solid including the odor and color in visual analyzing were measured at each site
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concurrently with sample collection. According to the Laboratory standard, some samples were
preserved using the chemicals. All samples were kept in iced boxes and were transported to the
laboratory within 24 hours. Moreover, the river survey; the flow rate, width and depth of river, was
also measured using Vale port Flow Meter equipment and depth sounder.

<Table 6.4-19> Field Equipment for Surface Water Quality Survey

No Equipment Manufacturer Originate Country Model/Serial No

1| SMART TROLL® MP Multi In-Situ Inc. USA SN - 346054
parameter for water

2 Multi Parameters for water HANNA USA | H17609823
quality (Turbidity Sensor)
3| Alpha Bottle (Water Sampler) | Wildlife Supply Indonesia Wildco
Company®

P/N-1120-G45

V. Survey Result

Table 6.4-20 is presented the water quality result. These results were compared by general guideline
of National Emission Quality in Myanmar. Each of the water samples were tested by both In-situ
measurement and chemical analysis. Chemical analysis parameter for water quality was sent to the
United Analyst and Engineering Consultant in Thailand (UAE). According to the analysis results,
water quality along the transmission line was indicated as there has no water pollution.

<Table 6.4-20> Water Quality Result

Item/Sample Unit SW-1 SW-2 SW-3 Guideline
Name
Location - Myitnge River Near Longkon Myitnge River

Village (Upper Yeywa) )
Weather - Sunny Sunny Sunny -
Color - Colorless Colorless Colorless -
Transparency - High High High -
ORP mv 19 57 83 -
Water Temperature | °C 22.1 20.2 22.9 <3
pH S.U 8.51 8.42 8.49 6-9
DO mg/L 7.67 7.36 8.9 -
EC ps/cm 30 245 375 -
TDS ppm 151 122 187 -
Biochemical Mg/l 1.2 11 ND (<1.0) 30
oxygen demand
Chemical oxygen Mg/l 32 32 30 125
demand
Total Suspended Mg/l 5.3 4.7 3.9 50
Solid
Total coliform MPN/ 1,700 3.300 1,700 400
bacteria 100ml
Oil and Grease Mg/l ND (<3) 3 5 10
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Total Nitrogen Mg/l 0.28 0.25 1.28 10

Total Phosphorus Mg/l ND ND ND 2

6.5 Ecological Environment

6.5.1 Scope and Purpose of the Biodiversity Baseline Study
The scope and purpose of the biodiversity baseline study are;
— to provide comprehensive and accurate information on the biodiversity baseline;
— to identify and predict potential biodiversity impacts;
— to evaluate the significance of the impacts identified;
— to recommend effective and practicable alternatives and mitigation measures; and

— to recommend the need for and the scope of an appropriate monitoring and audit program.

6.5.2 Site Reconnaissance

A targeted site reconnaissance was conducted from 22" to 28™ November, 2019 to ground-truth
information gathered and supplements it with site observations, data and photographs. The site
reconnaissance targeted the following specific ecological objectives:

= To name, describe and map vegetation communities and habitats present within the Project
Area at a suitable scale, using existing community nomenclature where possible;

» To identify, describe and map other ecologically sensitive areas within the Project Area such
as springs, watercourses and other water bodies;

= To the extent possible within the survey time frame and season, determine if species of
conservation significance known or predicted likely to be present in the Study Area are
actually present within the Project Area;

» To identify opportunities for future ecological monitoring and enhancement within the
framework of the proposed project.

6.5.3 Methodology

The methodologies used in the baseline study were discussed below.

6.5.3.1Desktop Survey

Publicly available sources of information were analyzed to build an outline of known and likely
ecological values for the Study Area. Aerial imagery was used to build a more complete spatial
understanding of the pattern of vegetation communities and human uses on the site, and to map access
routes and internal tracks. In addition, ecologists with experience of the Study Area were consulted
where possible to obtain information about species known to be present or previously recorded from
the site, and other ecological values considered by them to be relevant.

6.5.3.2Field Observation
i. Flora

A Global Positioning System (GPS) was used to navigate and mark coordinates between sample
points in/around the study area. Field observation was conducted within boundary of each project
area. During the field survey period, transect sampling method was used. Transect is a long, thin

6-24|Page




quadrat that are used to sample or to get better averages. In addition, all trees, shrubs, herbs and
cultivated crops were recorded and listed. Identification of plants and animal species was conducted
with assistances of skilled local people. The identified species and families were translated to
scientific name with assistance of a checklist of trees, shrubs, herbs and climbers of Myanmar.

ii. Fauna

a. Bird

Random Point count method was used for bird survey and took the photograph of birds. Birds were
observed with binoculars and identified aided with field guide. Nocturnal birds were observed when it
becomes dusk. Point count and opportunistic methods were used to census the species richness and
point counting was used to get the relative measure of bird abundance.

b. Mammal

Survey was performed using two methods. These are tracks and signs surveys, and interview survey
method. Direct observations of tracks and signs was applied mainly on existing trails and following
route across the forest identified by local people. The team collected and recorded animal tracks and
signs in a systematic manner. Direct survey method includes direct sightings and hearings. Indirect
survey includes observing of tracks and signs such as footprints/spoors, faeces/ scats/ dungs, resting
sites, scratching places, eating signs etc. Records of structure and the measurements of footprints were
also made for identification. The surveys were mainly conducted on the jungle paths and animal trails.
Salt lick and small streams were also investigated during survey period. In addition, a number of local
people such as hunter or ex hunter were interviewed from village near survey area. Verbal reports by
reliable persons and old records from the area were also recorded. The mammals were identified with
the references to John W. K. Parr., U Tin Than., 2000. A Field guide to the Large Mammals of
Myanmar. Yon Kyi Chat Sarpe Publisher, Myanmar, 274 pp and Francis, C. M. (2008). A field guide
to the mammals of South-East Asia. Asia Books, Bangkok, 392 pp. All data on the presence and
species composition of mammal species were compiled.

c. Herpet

Surveys were conducted during the survey period. Specimens were observed by visual encounter
surveys (Heyer et. al. 1994) supplemented with acoustic searching, turning rocks and logs, peeling
bark, digging through leaf litter, and excavating burrows. Specimens were collected by hand or rubber
ring and snake tongs were used to capture poisonous shakes. All encountered species are recorded
during the survey period

d. Entomology (Butterfly)

Survey applying standard method was conducted randomly around the survey area and along the trails
or footpath in the survey area. Identification of butterfly species was primarily made directly in the
field. At the camp, collected specimens were observed and recorded for their morphological
characters such as patterns, spots, stripes and colour. The mouth parts were carefully examined and
the body and wing's length were measured. The specimens were taken picture and released back into
the field. Insects and other small invertebrates were taken voucher specimens although familiar
species and some others were only taken picture.

e. Aquatic

Examination of aquatic fauna included distribution of indigenous fish species and their abundance in
particular areas of the survey. Interviewed with local people from the study area were conducted
during the collection of the specimen. Fishermen were interviewed with regard to fishery process
including kinds of gear used, number of fishing time per day, target species. Interviewed with local
fishermen from the study area were conducted during the collection of the specimen. Fishermen were

6-25|Page



interviewed with regard to fishery process including kinds of gear used, number of fishing time per
day, and target species.

6.5.3.3Interview survey

In addition to the field observation, secondary data was also surveyed by interviewing from local
residents and literature reviewing. In the interview survey, the surveyor visited the residents in and
around the survey area and interviewed the name of plants and animals existing in and around the
area. Also, the past situation of flora and fauna, and the change on biodiversity and ecosystem in the
area was interviewed for examination.

Figure 6.5-1: Interview Survey with Local People

6.5.4 Study Area of Biodiversity

The location of the survey area was shown in Figure 6.5-2 and the pin points in the figure were the
survey points.
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<Figure 6.5-2> Location of Survey Area for Biodiversity
6.5.4.1 Survey Results of Floral

a. Habitat Types

In and around the proposed project area, five major habitat types were observed namely (1) deciduous
forest, (2) crop and vegetation, (3) bare land, (4) shrub land and (5) plantation. Habitat Map of
proposed project area was shown in Figure 6.5-3 and Land use/land cover map along the transmission
line is shown in Figure 6.5-4.
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<Figure 6.5-3> Habitat Types found in the Study Area
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b. Vegetation Communities
The vegetation communities found around the survey area were discussed below.

<Table 6.5-1> Vegetation Community Description

Community name

Land form

Description

Shrub Land

Occurs in moist low-lying areas and
along a narrow zone adjacent to
streams.

Shrub land habitats contain thickets of shrubs
and young trees mixed with scattered grasses
and wildflowers.

Crop and Vegetation
Land

Land able to be used for farming is
called “"cultivable land or
agricultural land". Agricultural land
or agriculturally-zoned land refers to
plots that are permitted to be used
for agricultural activities, without
regard to its present use or even
suitability.

Agricultural land is typically land devoted to
agriculture, the systematic and controlled use
of other forms of life — particularly the rearing
of livestock and production of crops — to
produce food for humans. It is thus generally
synonymous with both farmland or cropland,
as well as pasture or rangeland.

Bare Land

Bare land that is not covered by
vegetation, litter or duff, downed
woody material, or rocks is highly
susceptible to erosion. Bare ground
increases  the  possibility  of
compaction or bank shearing by
hoofed animals, vehicles, or people.
This reduces the water-holding
capacity of the soil.

Bare land is not covered by vegetation, litter or
duff, downed woody material, or rocks are
highly susceptible to erosion. It can affect
water quality as well as the loss of valuable
soil and acreage. Soil not covered by desirable
vegetation is a prime area for invasion of
noxious weeds or other undesirable plant
species.

Deciduous Forest

A deciduous forest is a biome
dominated by deciduous trees which
lose their leaves seasonally.

Deciduous  forest, vegetation composed
primarily of broad-leaved trees that shed all
their leaves during one season. Deciduous
forest can found in three middle-latitude
regions with a temperate climate characterized
by a winter season and year-round
precipitation: eastern North America, western
Eurasia, and northeastern Asia. Deciduous
forest also extends into more arid regions along
stream banks and around bodies of water.

Plantation

Plantation includes a great deal of
land not devoted to agricultural use.
The land actually under annually-
replanted crops in any given year is

instead said to constitute
"plantation” or ‘"“cropped land".
"Permanent  cropland” includes

forested plantations used to harvest
coffee, rubber, or fruit but not tree
farms or proper forests used for
wood or timber.

A plantation is a large-scale farming that
specialized in cash crops. The crops grown
include cotton, coffee, tea, cocoa, sugar cane,
sisal, oil seeds, oil palms, rubber trees, and
fruits.

Total of 82 plant species were identified along the 230kV transmission line. According to the IUCN
Red List of threatened species (2019), Dipterocarpus tuberculatus (In), one species of near threatened
(NT) identified plant species were presented in Table 6.5-2.
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<Table 6.5-2> List of Plant Species Recorded in Survey Area

No Family Name Scientific Name Common Habitat Distribution IUCN
Name
1 Bombacaceae Bombax ceiba Letpan Tree Wide NE
2 Boraginaceae Cordia dichotoma Thanat Tree Kachin, Kayah, Mandalay, LC
Shan, Yangon
Anacardiaceae Mangifera indica Thayet Tree Wide DD
4 Anacardiaceae Lannea Nabe Tree Bago, Kayin, Mandalay, NE
coromandelica Rakhine, Shan, Taninthayi,
Yangon
5 Combretaceae Terminalia crenulata Htauk-kyant Tree Bago, Mandalay, Rakhine, NE
Sagaing, Yangon
6 Malvaceae Pavonia odorata Bala Herb Mandalay NE
7 Bignoniaceae Oroxylum indica Kyaung-sha Tree Wide NE
8 Moraceae Ficus altissima Nyaung-peinne | Tree Kachin, Mandalay, LC
Taninthayi, Yangon
9 Mimosaceae Mimosa pudica Htikayon Herb Wide LC
10 | Mimosaceae Albizia lebbek Kokko Tree Reported from Myanmar LC
11 | Caesalpiniaceae Bauhinia acuminata Swe-daw Small tree | Wide LC
12 | Mimosaceae Albizia procera Sit Tree Reported from Myanmar LC
13 | Hypericaceae Mesua ferrea Gangaw Tree Cultivated NE
14 Myrtaceae Psidium guajava Malaka Small Tree | Cultivated LC
15 | Moringaceae Moringa aleifera Dantalon Tree Cultivated NE
16 | Asteraceae Chromolaena odorata | Bizat Shrub Wide NE
17 | Euphorbiaceae Emblica officinalis Zi-phyu Tree Wide NE
18 | Caesalpinaceae Delonix rigia Sein-ban gyi Tree Cultivated NE
19 | Myrtaceae Syzygium fruticosum Taung-thabye | Small tree | Wide NE
20 | Moraceae Artocarpus Peinne Tree Cultivated
NE
heterophyllus
21 | Caesalpiniaceae Senna siamea Mazali Tree Reported from Myanmar LC
22 | Moraceae Ficus obtusifolia Nyaung-gyat Tree Wide LC
23 Lythraceae Lagef’stromia Pyinma Tree Reported from Myanmar NE
speciosa
24 | Musaceae Musa sapientum Nget-pyaw Herb Cultivated NE
25 | Combretaceae Anogeissus acuminata | Yon Tree Bago, Chin, Mandalay, NE
Yangon
26 . Bougainvillea .
Nyctaginaceae e Sekku-pan Cl/Cr Cultivated NE
spectabilis
27 | Mimosaceae Leucaena Baw-sa-gaing Tree Mandalay,Sagaing, Yangon NE
leucocephala
28 | Rosaceae Eriolobus indica Taung-gwe Tree Kachin, Mandalay, Shan, NE
29 | Anacardiaceae Spondias pinnata Gwe Tree Reported from Myanmar NE
30 | Urticaceae Oreocnide frutescens | Obok Small tree Bago, Mon, Taninthayi LC
31 | Verbenaceae Tectona grandis Kyun Tree Wide NE
32 | Poaceae Arundo donax Kyu Grass Reported from Myanmar LC
33 | Caesalpiniaceae Cassia fistula Ngu Tree Wide LC
34 | Moraceae Ficus glomerata Ye-thapan Tree Bago, Kachin, Mandalay, NE
Yangon
35 | Dilleniaceae Dillenia pentagyna Zin-byun Tree Bago, Chin, Mandalay, NE
Yangon
36 | Poaceae Bambusa bambos Kyakat-wa Bamboo Reported from Myanmar NE
37 | Caesalpiniaceae Tamarindus indica Magyi Tree Cultivated LC
38 | Caricaceae Carica papaya Thinbaw Small tree Cultivated DD
39 | Poaceae Cephalostachyum Tin-wa Bamboo Bago, Chin, Kachin, Kayin, | NE

pergracile

Magway, Mandalay, Mon,
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Shan

40 | Rubiaceae Anthocephalus Ma-u Tree Bago, Magway, Mandalay, NE
morindaefolius Sagaing, Yangon
41 | Euphorbiaceae Croton calococcus Kanakho-gale | Shrub Wide NE
42 | Poaceae Dendrocalamus Wa-bo Bamboo Chin, Kachin, Mandalay, NE
calostachyus Sagaing, Shan, Taninthayi
43 | Asteraceae Sphagneticola Nay-kyar-gale | Herb Reported from Myanmar NE
calendulacea
44 | Poaceae Thysanolaena Tabyetsi Grass Bago, Mandalay, Shan, NE
maxima Yangon
45 | Solanaceae Solanum indicum Khayan-kazaw | Shrub Bago, Mandalay, Shan, NE
Yangon
46 | Malvaceae Hibiscus Taw-chin- Shrub Yangon NE
hispidissimus baung
47 | Anacardiaceae Mangifera caloneura | Taw-thayet Tree Bago, Mon, Taninthayi, NE
Yangon
48 | Mimosaceae Albizia odoratissima Taung-magyi Tree Wide LC
49 | Fagaceae Castanopsis Thit-e Tree Wide NE
argyrophylla
50 | Cucurbitaceae Benincasa hispida Kyauk-pha- Cl/Cr Cultivated NE
yon
51 | Sterculiaceae Sterculia foetida Shaw-byu Tree Chin, Kayah, Kayin, NE
Mandalay, Yangon
52 | Araceae Lasia spinosa Zayit Herb Mandalay, Yangon LC
53 | Poaceae Bambusa polymorpha | Kyathaung-wa | Bamboo Bago, Chin, Kachin, NE
Mandalay, Mon, Shan
54 | Annonaceae Miliusa roxburghiana | Thabut-thein Small tree | Ayeyarwady, Kachin, NE
Mandalay, Shan
55 | Cucurbitaceae Luffa aegyptiaca Tha-but-nwe Cl/Cr Cultivated NE
56 | Euphorbiacaea Sapium baccatum Lin-lun Tree Wide LC
57 | Rutaceae Citrus sinensis Leinmaw Small tree | Cultivated NE
58 | Euphorbiaceae Jatropha pungens Kyetsu Shrub Magway, Mandalay NE
59 | Solanaceae Physalis minima Bauk-pin Herb Bago, Taninthayi, Yangon LC
60 | Mimosaceae Acacia intsia Suboke CliCr Wide LC
61 | Bignoniaceae Markhamia stipulata | Ma-hlwa Tree Wide LC
62 | Dipterocarpaceae | Dipterocarpus In Tree Wide NT
tuberculatus
63 | Myrtaceae Eugenia praetermissa | Thabye Tree Ayeyarwady, Sagaing, NE
Taninthayi
64 | Lamiaceae Leucas aspera Taw-pin-sein Shrub Bago, Mandalay, Shan, NE
Yangon
65 | Annonaceae Annona squamosa Awzar Small tree | Cultivated LC
66 | Fabaceae Vigna catjang Pedaung-she Cl/Cr Cultivated NE
67 | Fabaceae Butea frondosa Pauk Tree Reported from Myanmar NE
68 | Verbenaceae Gmelina arborea Yemane Tree Bago, Shan, Kachin, LC
Mandalay, Yangon
79 | Fagaceae Lithocarpus Phet-kyan Tree Ayeyarwady, Chin, Kachin, | NE
lindleyanus Mandalay, Shan
70 | Poaceae Oryza sativa Saba Grass Cultivated LC
71 | Theaceae Camellia drupifera Lapet Shrub,ST Chin, Kachin, Kayin, DD
Magway, Shan, Taninthayi
72 | Poaceae Dendrocalamus Hmyin-wa Bamboo Bago, Kachin, Kayin, Mon, | LC
membranaceus Shan, Taninthay
73 | Bombacaceae Bombax insigne Didok Tree Wide NE
74 | Euphorbiaceae Manihot esculenta Palaw-pi-nan Tree Bago, Mandalay, DD
Taninthayi, Yangon
75 | Fabaceae Tadehagi triquetrum Lauk-thay Shrub Chin, Kachin, Kayin, LC

Mandalay, Sagaing, Shan,
Yangon
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76 | Asteraceae Ageratum conzyoides | Kadu-hpo Shrub Mandalay, Shan, Ysngon NE

77 | Burseraceae Garuga pinnata Chit-yok Tree Bago, Mandalay, Rakhine NE

78 | Loganiaceae Strychnos nux-vomica | Kabaung Tree Reported from Myanmar NE

79 | Verbenaceae Lantana aculeata Seinnaban Shrub Reported from Myanmar NE

80 | Rutaceae Aegle marmelos Okshit Tree Bago, Kachin, Kayah, NE
Kayin, Magway, Sagaing

81 | Meliaceae Cedrela serrata Taung-tama Tree Chin, Mandalay, Kachin, LC
Sagaing, Shan

82 | Caesalpiniaceae Bauhinia racemosa Palan Small tree | Wide NE

NE = Not Evaluated
LC = Least Concerned
NT = Near Threatened
DD = Data Deficient

6.5.4.2 Survey Results of Fauna

In total, 120 fauna species belonging to 85 families were recorded in survey sites during survey period
from 22" to 27" November, 2019. All of them 59 bird species, 11 mammal species, 4 reptile species
and 35 butterfly species and other invertebrate species were respectively collected by fauna survey
team. According to the IUCN conservation status, two near threatened (NT) were observed as
globally threatened species and using with The IUCN Red List of Threatened Species Version 3.1
<www.iucnredlist.org> November, 2019.

a. Mammals

A total of 11 mammal species of 11 genera belonging to 10 families were recorded in survey sites,
during the survey period. Within the survey area, 11 mammal species were recorded respectively.
Based on globally threatened status of IUCN Red List, all species were least concerned (LC). There
was no threatened species in survey area. 2 species were observed in field survey area. And then 9
species were recorded by interviewed information from local people who live in this survey area.
Hunting and trapping wildlife were performed mainly by local resident using ancient tradition hunting
method. Wild animals were hunted by bows and many kinds of traps, but also by guns. Guns are
called in local name as Tome Gun (Tome) was widespread among the project area that represents the
most dangerous method of hunting.

<Table 6.5-3> Mammal Species List Recorded around the Survey Area

No | Species Name Common Name Family Name IUCN Observation Status
Status

1 Canis aureus Golden Jackal Canidae LC Interviewed
2 Martes flavigula Yellow-throated Marten | Mustelidae LC Interviewed
3 Viverricula indica Small Indian Civet Viverridae LC Interviewed
4 | Viverra zibetha Large Indian Civet Viverridae LC Interviewed
5 Urva javanica Javan Mongoose Herpestidae LC Interviewed
6 Sus scrofa Eurasian Wild Pig Suidae LC Interviewed
7 Muntiacus muntjak Red Muntjac Cervidae LC Interviewed
8 Callosciurus phayrei | Phayre ‘s Squirrel Sciuridae LC Sighting

9 Cannomys badius Lesser Bamboo Rat Spalacidae LC Sighting

10 | Hystrix brachyura Malayan Porcupine Hystricidae LC Interviewed
11 | Macaca mulatta Rhesus macaque Cercopithecidae | LC Interviewed

LC = Least Concerned
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Malayan Porcupine (Hystrix brachvura) Lesser Bamboo Rat (Cannomys badius)

<Figure 6.5-5> Photo of Mammal Species Recorded in all Survey Areas

b. Herpet

A total of 4 Herpet species of 4 genera belonging to 3 families were recorded in survey sites during
the survey period. Based on globally threatened status of IUCN Red List, there was no threatened
species and no endangered species in this area. Two species was observed and two species was
interviewed in survey area.

Indian Rat Snake (Ptyas mucosa), Rat snake was found common in survey area. Rat snakes are
diurnal and semi arboreal. They inhabit forest floors, wetlands, rice paddies, farmland, and suburban
areas where they prey upon small reptiles, amphibians, birds, and mammals. Adults, unusually for a
colubrid, prefer to subdue their prey by sitting on it rather than by constricting, using body weight to
weaken prey.

Common Gliding lizard (Draco volans) is commonly found in early second growth forest in open
secondary forest and on forest edges. This species can be found in tropical rainforests in southern
India and southern Asia.
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<Table 6.5-4> Herpet Species List Recorded around the Survey Area

No | Species Name Common Name Family Name | IUCN Status | Observation Status
1 Ptyas mucosa Indian Rat Snake Colubridae NE Sighting

2 Bungarus fasciatus | Banded Krait Elapidae LC Interviewed

3 Bungarus candidus | Malayan Krait Elapidae LC Interviewed

4 Draco volans Common Gliding Lizard | Agamidae LC Observed

NE = Not Evaluated
LC = Least Concerned

Draco volans

<Figure 6.5-6> Photo of Herpet Species Recorded in all Survey Areas

c. Butterfly
A total of 35 butterfly species of 6 families were recorded from the project area. The recorded
butterfly species are 3 species of Papilionidae, 7 species of Pieridae, 16 species of Nymphalidae, 5
species of Lycaenidae and at least 2species of Riodinidae and Hesperiidae. According to the IUCN
Red List (2019-2), Euploea core and Junonia hierta are least concerned were not under any major
threatened.

<Table 6.5-5> Butterfly Species List in Survey Area

No Family Name Species Name Common Name IUCN List
1 Papilionidae Papilio polytes Common Mormon NE
2 Papilionidae Papilio demoleus Lime Butterfly NE
3 Papilionidae Graphium sarpedon Common Bluebottle NE
4 Pieridae Leptosia nina Psyche NE
5 Pieridae Catopsilia pomona Lemon Emigrant NE
6 Pieridae Catopsilia pyranthe Mottled Emigrant NE
7 Pieridae Appias libythea Striped Albatross NE
8 Pieridae Hebomoia glaucippe Great Orange-Tip NE
9 Pieridae Delias hyparete Painted Jezebel NE
10 Pieridae Eurema hecabe Common Grass Yellow NE
11 Nymphalidae Danaus genutia Common Tiger NE
12 Nymphalidae Tirumala limniace Blue Tiger NE
13 Nymphalidae Euploea core Common Crow LC
14 Nymphalidae Euploea mulciber Striped Blue Crow NE
15 Nymphalidae Cupha erymanthis Rustic NE
16 Nymphalidae Cethosia cyane Leopard Lacewing NE
17 Nymphalidae Phalanta phalantha Common Leopard NE
18 Nymphalidae Tanaecia lepidea Grey Count NE
19 Nymphalidae Moduza procris Commander NE
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20 Nymphalidae Ariadne merione Common Castor NE
21 Nymphalidae Neptis hylas Common Sailor NE
22 Nymphalidae Pantoporia hordonia Common Lascar NE
23 Nymphalidae Ypthima baldus Common Five-Ring NE
24 Nymphalidae Junonia orithya Blue Pansy NE
25 Nymphalidae Junonia lemonias Lemon Pansy NE
26 Nymphalidae Junonia hierta Yellow Pansy LC
27 Riodinidae Dodona punches Long-tailed punch NE
28 Riodinidae Abisara echerius Plum Judy NE
29 Lycaenidae Rapala iarbus Common Red Flash NE
30 Lycaenidae Hypolycaena erylus Common Tit NE
31 Lycaenidae Castalius rosimon Common Pierrot NE
32 Lycaenidae Heliophorus epicles Purple Sapphire NE
33 Lycaenidae Jamides pura White Cerulean NE
34 Hesperiidae Oriens gola Common Dartlet NE
35 Hesperiidae Borbo cinnara Formosan Swift NE

NE = Not Evaluated

LC = Least Concerned

Lemon Emigrant (Catopsilia Pomona)
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Plum Judy (Abisara echerius)

Long-tailed punch (Dodona punches)

<Figure 6.5-7> Photo of Butterfly Species recorded in Survey Area

d. Fish
A total of 11 species distributed 8 families were identified and recorded from near the project area.
Fishing activities are mostly traditional method. The most occurrence species are Oreochromis spp

and Labeo microphthalmus. The dominant family is Cyprinidae.

<Table 6.5-6> Fish Species List of Transmission Line Project

No Family Scientific Name Common Name IUCN
1 Cyprinidae Puntius chola Chola barb LC

2 Cyprinidae Labeo microphthalmus Murree labeo LC

3 Synbranchidae Monopterus albus Rice swampeel LC

4 Clariidae Clarias batrachus Magur LC

5 Channidae Channa marulius Giant snakehead LC

6 Cichlidae Oreochromis spp Tilapia Not list
7 Cobitidae Lepidocephalichthys berdmorei Burmese loach LC

8 Cobitidae Lepidocephalus thermalis Malabar loach LC

9 Nemacheilidae Schistura callidora Not list
10 Bagridae Pseudomystus siamensis Bumble bee catfish LC

LC = Least Concerned
NT = Near Threatened
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Oreochromis spp

Labeo microphthalmus
<Figure 6.5-8> Photo of Fish Species in Survey Area

e. Bird

A total of 59 bird species recorded in the proposed project area. One species of Near Threatened was
observed in the project area. Member of the family Psittadae, Grey-headed Parakeet (Psittacula
finschii) are found near the survey site and listed as forested bird’s species. A part from the species
family Pycnontidae, 3 bird species were also observed Red-vented Bulbu (Pyconotus cafer), Red-
whiskered Bulbul (Pycnonotus jocosus), Black-crested Bulbul (Pycnonotus melanicterus) and
HimalayanBlack Bulbul (Hypsipetes leucocephalus) were also noted as forest birds. Among the
recorded of species- family Accipitridae, White-eyed buzzard (Butastur teesa), Black-Shoulder kite
(Elanus axillaris), Crested serpent-eagle (Spillornis cheela) and Collared falconet (Microhierax
caerulescens) were listed as predator birds species. Member of family Ardeidae, Eastern cattle Egret
(Bubuclus coromandus) and Chinese pond-heron (Ardecola bacchus) were note as water bird species.
Especially, bird species of migratory are Brown Shrike (Lanius cristatus), White Wagtail
(Motacillaalba) and Eastern Yellow wagtail (Motacilla tschutschensis) were recorded in project area.

<Table 6.5-7> Bird Species List of Transmission Line

No Scientific Name Common Name Family IUCN Status
1 Lophura leucomelanos Kalij Pheasant Phasianidae LC
2 Accipiter badius Shikra Accipitridae LC
3 Butastur teesa White-eyed buzzard Accipitridae LC
4 Elanus axillaris Black-Shoulder kite Accipitridae LC
5 Spillornis cheela Crested serpent-eagle Accipitridae LC
6 Microhierax caerulescens Collared falconet Falconidae LC
7 Bubuclus coromandus Eastern cattle Egret Ardeidae LC
8 Ardecola bacchus Chinese pond-heron Ardeidae LC
9 Picus canus Grey-headed woodpecker Picidae LC
10 Megalaima haemacephala Coppersmith Barbet Ramphastidae LC
11 Megalaima asiatica Blue-throated Barbet Megalaimidae LC
12 Megalaima lineata Lineated Barbet Ramphastidae LC
13 Coracias benghalensis Indian Roller Coraciidae LC
14 Halcyon smyrnensis White-throated Kingfisher Alcedinidae LC
15 Merops orientalis Little green bee-eater Meropidae LC
16 Lalage melaschistos Black-winged Cuckooshrike Campephagidae LC
17 Urocissa erythroryncha Red-billed blue magpie Corvidae LC
18 Centropus sinensis Greater Coucal Cuculidae LC
19 Psittacula finschii Grey-headed Parakeet Psittadae NT
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20 Ceropis striolata Striated swallow Hirundinidae LC
21 Streptopelia chinensis Spotted Dove Columbidae LC
22 Columba livia Rock Pigeon Columbidae LC
23 Vanellus indicus Red-wattled Lapwing Charadriidae LC
24 Chloropsis aurifrons Golden-fronted Leafbird Eurylaimidae LC
25 Lanius cristatus Brown Shrike Laniidae LC
26 Lanius schach Long-tailed Shrike Laniidae LC
27 Dendrocitta vagabunda Rufous Treepie Corvidae LC
28 Corvus splendens House Crow Corvidae LC
29 Corvus macrorhynchos Large-billed Crow Corvidae LC
30 Oriolus xanthornus Black-hooded Oriole Oriolidae LC
31 Pericrocotus cinnamomeus Small Minivet Campephagidae LC
32 Pericrocotus flammeus Scarlet Minivet Campephagidae LC
33 Aegithina tiphia Common lora Aegithininae LC
34 Dicrurus leucophaeus Ashy Drongo Dicruridae LC
35 Dicrurus hottentottus Hair-crested Drongo Dicruridae LC
36 Phaenicophaeus tristis Green-billed Malkoha Cuculidae LC
37 Copsychus saularis Oriental Magpie-robin Muscicapidae LC
38 Myophonus caeruleus Blue Whistling-Thrush Turdidae LC
39 Copsychus malabaricus White-rumped shama Muscicapidae LC
40 Pyconotus cafer Red-vented Bulbul Pycnontidae LC
41 Pycnonotus jocosus Red-whiskered Bulbul Pycnontidae LC
42 Pycnonotus melanicterus Black-crested Bulbul Pycnontidae LC
43 Hypsipetes leucocephalus Black Bulbul Pycnontidae LC
44 Upupa epops Common Hoopoe Upupidae LC
45 Acridotheres tristis Common Myna Sturnidae LC
46 Acridotheres fuscus Jungle Myna Sturnidae LC
47 Acridotheres javanicus White-vented Myna Sturnidae LC
48 Sturnus burmnnicus Venous —breasted Myna Sturnidae Not list
49 Monticola solitarius Blue rock thrush Muscicapidae LC
50 Saxicola caprata Pied Bushchat Muscicapidae LC
51 Saxicola maurus Siberian stonechat Muscicapidae NE
52 Prinia flaxiventris Plain prinia Cisticiolidae LC
53 Prina hodgsonii Grey-breasted prinia Cisticiolidae LC
54 Zosterops palpebrosus Oriental white-eye Zosteropidae LC
55 Orthotomus sutorius Common Tailorbird Sylviidae LC
56 Dicaeum cruentatum Scarlet-backed Flowerpecker Dicaeidae LC
57 Motacilla alba White Wagtail Motacillidae LC
58 Motacilla tschutschensis Eastern Yellow wegtail Motacillidae LC
59 Lonchura punctulata Scaly-breasted Munia Estrildidae LC

LC = Least Concerned
NT = Near Threatened
NE = Not Evaluated
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Green-billed Malkoha (Phaenicophaeus tristis) Siberian stonechat (Saxicola maurus)

<Figure 6.5-9> Photo of Bird Species around the Study Area
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<Figure 6.5-10>

Grey-headed parakeet (Psittacula finschii)

Near Threatened Species around Survey Area

Kingdom

Phylum

Class

Order

Family

Animalia

Chordata Aves

Psittaciformes

Psittacidae

Scientific Name:

Psittacula finschii

Species Authority: | (Hume, 1874)

Common Name(s): English — Grey-headed Parakeet

Taxonomic
Source(s):

del Hoyo, J., Collar, N.J., Christie, D.A., Elliott, A. and Fishpool, L.D.C. 2014. HBW and
BirdLife International Illustrated Checklist of the Birds of the World. Lynx Edicions
BirdLife International.

Assessment Information

Red List Category &
Criteria:

Near Threatened ver 3.1

Year Published: 2013

Date Assessed: 2013-11-01
Assessor(s): Bird Life International
Reviewer(s): Butchart, S.

Contributor(s):

Choudhury, S., Duckworth, J.W., Gray, T., Mahood, S., Rainey, H., Round, P.,

Timmins, R. & Zhang, M.

Facilitator/Compiler(s):

Butchart, S., Ekstrom, J. & Taylor, J.

Justification: This species has been up listed from Least Concern on the basis of new information about its
population trend. It is listed as Near Threatened because it is suspected to be undergoing a moderately rapid
population decline owing to on-going habitat loss and trapping pressure.

Previously published Red
List assessments:

2012 — Least Concern (LC)
2009 — Least Concern (LC)
2008 — Least Concern (LC)
2004 — Least Concern (LC)
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2000 — Lower Risk/Least Concern (LR/LC)
1994 — Lower Risk/Least Concern (LR/LC)
1988 — Lower Risk/Least Concern (LR/LC)

Geographic Range

Range
Description:

Psittacula finschii is distributed from eastern India, Bhutan and Bangladesh, through
southern and central Myanmar, northern and central Thailand and Cambodia, Laos,
Vietnam and south-western China (central Szechuan and northern Yunnan) (Juniper and
Parr 1998). The species is subject to fluctuations, with declines noted in some parts of its
range (Juniper and Parr 1998). It is described as generally scarce to rare in Cambodia, and
absent from large areas of superficially suitable habitat (S.Mahood in litt. 2013,
H.Rainey in litt. 2013), but is locally common in Mondulkiri, in the east of the country
(F.Goes in litt. 2013, T.Gray in litt. 2013). It may have been extirpated from south-western
Cambodia (F.Goes in litt. 2013). Likewise, the species range has contracted in northern
Laos, where favoured habitats are characterised as scarce and fragmented
(J.W.Duckworth in litt. 2013). It is very rare in Bangladesh, and was believed to have been
extirpated; the only recent sighting is from the Chittagong Hill Tracts (S.U.Choudhury in
litt. 2013). In contrast, the species is characterised as common in parts of Myanmar
(C.Robson in litt. 2013) and relatively widespread in Thailand (P.Round in litt. 2013).
Overall, the population is suspected to be in on-going decline.

Countries
occurrence:

Native: Bangladesh; Bhutan; Cambodia; China; India; Lao People's Democratic Republic;
Myanmar; Thailand; Viet Nam

Habitat and Ecology

Habitat and Ecology: This species frequents oak, teak, cedar and pine forest, open wooded hillsides

and cultivated areas with tall trees, at up to 3,800 m (Juniper and Parr 1998).
In Cambodia, it may more regularly occur in deciduous hill forest, and in
areas with evergreen and semi-evergreen vegetation (S.Mahood in litt. 2013,
R. J. Timmins in litt. 2013), and is noted to be patchily distributed in both
lowland deciduous forest and degraded hill forest on the Sen Monorom
plateau (T.Gray in litt. 2013). It is noted to extensively use habitats in
anthropogenically modified open landscapes (R.J.Timmins in litt. 2013). In
Myanmar, it is described as common in deciduous forest and partly cultivated
areas (C.Robson in litt. 2013). It feeds on leaf buds, seeds, fruit and flowers.
In central Myanmar, it breeds in January-March (Juniper and Parr 1998).

Systems:

Terrestrial

Continuing decline in area, Yes

extent and/or quality of

habitat:

Generation Length (years): 75

Movement patterns: Altitudinal Migrant
Threats
Major Threat(s): | The species is widely captured for the cage-bird trade and is locally kept as a pet, for

example in Laos and China (J.W.Duckworth in litt. 2013, M.Zhang in litt. 2013). In China,
poaching and illegal trade of this species continue: it is reported that in one village, every
family has one individual of this species as a pet, and they carry an asking price of up to
US$80 (M.Zhang in litt. 2013). Trapping pressure may also be contributing to the observed
decline in Cambodia (F.Goes in litt. 2013). Lowland forests in Indochina are under intense
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pressure, particularly in Cambodia, owing to clearance for large-scale industrial agriculture.
This particularly affects areas with evergreen or semi-evergreen forest, rather than
deciduous forest, owing to better conditions for cultivation (S.Mahood in litt. 2013). This
species apparent reliance on patches of evergreen and semi-evergreen forest may make it
more susceptible to the impacts of logging, particularly because it is likely to rely on large
trees for nesting. In habitats where large trees are scarce, such as hill forest and landscapes
with a mixture of deciduous forest, patches of evergreen and semi-evergreen forest are
under particular pressure from logging, even for local use (S.Mahood in litt. 2013). Habitat
loss in Cambodia is expected to have a devastating impact on this species during the next
decade, although there may be a lag before the true effects are observed in the population
(H.Rainey in litt. 2013). In Laos, the species's presence in hilly areas may have buffered it
from the worst impacts of logging and habitat clearance (J.W.Duckworth in litt. 2013).

Conservation Actions

Conservation | Conservation Actions Underway

Actions: The species is known to occur in some protected areas across its range, such as Mondulkiri
Protected Forest, Cambodia (T.Gray in litt.2013).

Conservation Actions Proposed

Conduct regular range-wide surveys to monitor the species's population trend. Monitor rates of
habitat loss and degradation within the species's range. List the species under CITES. Quantify
the impacts of capture for trade. Conduct awareness-raising activities to reduce trapping
pressure and trade. Increase the area of suitable habitat within protected areas.

2

» CHANGE BASEMAP

<Figure 6.5-11> Range Map for Psittacula finschii (Grey-headed Parakeet)

6.5.5 Protected Areas in Myanmar
According to the World Database on Protected Areas (WDPA, http://www.protectedplanet.net/
country/MM) the Country hosts 57 Protected Areas including as reported in the following table.
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<Table 6.5-8> World Database on Protected Areas — Myanmar

Type Number
National Park 4
Nature Reserve 3
Wildlife Sanctuary 23

National Park and ASEAN Heritage Park

Not Reported

Bird Sanctuary

Other Area

Protected Area

Reserved Forest

Game Sanctuary

Wildlife Park

Wildlife Sanctuary and ASEAN Heritage Park

Bird Sanctuary and ASEAN Heritage Park

Tiger Reserve

Mountain Park

Elephant Range

Botanical Garden

S e T S ) e L S I S O ) T ot S 7 ] Y Y N (o

Ramsar Site, Wetland of International Importance
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<Figure 6.5-12> Location of Protected Areas and ASEAN Heritage Parks in Myanmar

6.6 Social Environment

The study on socio-economic characteristics focused on demographic structure, local economic
activities status, income level and education as well as other related issues of local communities
living in respective townships. The proposed transmission line will pass through the three townships
namely Kyaukme, Namtu and Hsipaw townships (see in Figure 6.6-1).
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<Figure 6.6-1> 230 kV Transmission Line Route
a. Kyaukme Township

Kyaukme Township is located between Latitude 22° 28’ 30” N and 23° 00’ and Longitude 97° 27" 30"
and 97° 21’ 15" E. From the east to west is 48 mile and south to north is 33 miles long. The total area
of Kyaukme Township is 1584 square miles. The township is border with Hsipaw Township in the
east, Yatsaut Township in the south. In the west is Naungcho Township and the north are Moegoke,
Namsang and Minengaw. The township is mountainous town surrounded by mountains. The Nam
Moe creek in Kyaukme Township flows from west to east. Kyaukme Township is located at an
altitude of 270 feet. The highest mountain is the Shwe Nat Mountain and the lowest part of the area is
Nam Huot Village.

b. Namtu Township

Namtu Township is located in Kyaukme District, Northern Shan State and lies between Latitude 22 °

46' and 23° 8'N, Longitude 97° 15’ and 97° 45’ E. It is about 30.3 miles from east to west and 43.6
miles from south to north. The total square miles of the township are 652.11. The township is
bordered to the north by Nantung Township and La Lue Township to the east. It is bordered by
Hsipaw Township to the south and Namsang Township to the west. Namtu Township is rich in hills,
with flat plains and rivers. The Namtu River flows in Namtu Township. The river is fresh and can be
used for drinking water. The township is 1760 feet above sea level.

c. Hsipaw Township

Hsipaw Township is located in Kyaukme District, Shan State. Hsipaw Township is located between
latitude 22 ° 03" and 22° 21’ N and longitude 97 ° 00’ and 98° 03’ E and the area is 2045.34. From
east to west is 60 miles and south to north is 136 miles. The total area of the township is 2045.34
square miles.
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The eastern part of the township is bordered by Lashio and Mine Ye Townships. The south is
Yatsauk, Minekyine, and Kayti Townships. The west of the township is Kyaukme Township and also
border with Namsang and Namtu Townships in the north. Hsipaw Township is rich in hills with low
plains. Hsipaw Township is rare in rivers and these rivers flow from north to south. The famous river
is Dokehtawady River and flows through near Hsipaw Township form north to south. In the region,
the Nanpaw creek and Kyinti creek are strangely flow from west to east and flow enter into the
Dokehtawady River. Most of the water sources in the region are freshwater and can be used for
agricultural and drinking water, and can be used to transport with boats in any season in the
Dokehtawady River. The township is situated above 1398 feet. The transmission line route and
information about the transmission line are shown in the following figure.

97°18'0"E 97°19'0"E 97°20'0"E 97°21'0"E

22°46'0"N
22°46'0"N

22°44'0"N 22°45'0"N
22°43'0"N 22°44'0"N 22°45'0"N
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<Figure 6.6-2> Township Map of Namtu
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6.6.1 Land and Demographic Structure

Some data about land and demographic structures of Kyaukme, Namtu and Hsipaw Townships are
summarized in Table 6.6-1.

<Table 6.6-1> Data about Land and Demographic Conditions of Kyaukme, Namtu and Hsipaw

Townships
Above Total
Area Sea Population Household Total Population
Level | (September (Person)
No | Township | Square feet 2018) Number of | Number
mile (Person) House of Male Female
Household
1 Namtu 652.11 | 1,760 | 51,006 9,597 10,320 24,442 26,278
2 Kyaukme | 1,662.4 | 2,506 | 1,795,40 3,567 34,087 85,841 93,698
3 Hsipaw 2,045.34 | 1,398 | 162,997 33,560 34,264 78,602 84,395
Source: GAD of related Townships

6.6.2 Ethnicity and Religion

Myanmar identifies eight major national ethnic races (which comprise 135 “prominent” ethnic
groups), which include the Bamar (68%), Shan (9%), Kayin (7%), Rakhine (4%), Mon (2%), Kayah,
and Kachin. However, the government classification system is flawed, because it groups ethnic
groups under ethnic races by geography, rather than by linguistic or genetic similarity (e.g the Kokang
are under the Shan ethnic race, although they are ethnic Chinese). Unrecognized ethnic groups include
Burmese Indians and Burmese Chinese, who form 2% and 3% of the population respectively. The
remaining 5% of the population belong to small ethnic groups such as the remnants of the Anglo-
Burmese and Anglo- Indian communities, as well as the Lisu, Rawang, Naga, Padaung, Moken, and
many minorities across Shan State. The majority of people in projected areas are Shan followed by

Palaung and Burma people in both townships.

<Table 6.6-2> Races in Kyaukme Township

No Race Population Township Population % of Township Population
1 Kachin 3605 175499 2.03
2 Kayar - 175499 -
3 Kayin 145 175499 0.08
4 Chin 77 175499 0.04
5 Mon 22 175499 0.01
6 Burma 19308 175499 10.86
7 Rakhine 111 175499 0.06
8 Shan 103349 175499 58.15
9 Other 12528 175499 7.06
10 Palaung 36354 175499 19.89
Total 175499 175499 98.18

6-49|Page

Source: Township Information of General Administration Department Offices




<Table 6.6-3> Races in Namatu Township

No Race Population Township Population % of Township Population
1 Kachin 3903 50331 7.63
2 Kayar - 50331 -
3 Kayin 338 50331 0.66
4 Chin 253 50331 0.48
5 Mon 11 50331 0.01
6 Burma 9057 50331 17.71
7 Shan 21654 50331 42,53
8 Wa 23 50331 0.01
9 Koekant 608 50331 1.18
10 Palaung 7915 50331 15.48
11 Pao 4 50331 0.01
12 Danu 4 50331 0.01
13 Taungyoe - - -
14 Mone Wang 1299 50331 2.54
15 Lisu 1206 50331 2.35
16 Larhu 57 50331 0.01
17 Rakhine 37 50331 0.01
18 Other 3962 50331 7.74
Total 50331 50331 98.45

Source: Township Information of General Administration Department Offices

<Table 6.6-4> Races in Hsipaw Township (2018)

No Race Population Township Population % of Township Population
1 Kachin 389 164438 0.237
2 Kayar 10 164438 0.006
3 Kayin 104 164438 0.063
4 Chin 173 164438 0.105
5 Mon 5 164438 0.003
6 Burma 13053 164438 7.939
7 Rakhine 66 164438 0.040
8 Shan 132709 164438 80.705
9 Danu 43 164438 0.026
10 Ko kant 1596 164438 0.971
11 Li shaw 48 164438 0.029
12 Palaung 9893 164438 6.016
13 Larhu 64 164438 0.039
14 Lisu 1765 164438 1.073
15 Other 3299 164438 2.006
16 Wa 716 164438 0.435
17 Monewon 499 164438 0.303
18 Inn 3 164438 0.002
19 Pao 3 164438 0.002
Total 164438 164438 100.00

Source: Township Information of General Administration Department Offices (September, 2018)
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6.6.3 Religion

The different kinds of religion present in respective townships are shown in Table 6.6-5. More than
90% of the people living in the three townships are Buddhists.

<Table 6.6-5> Religious Status

Township Buddhist Christian Hindu Islam Other Total

Kyaukme 166203 7743 1763 2025 - 177734
Namtu 43147 5771 1211 902 97 51128
Hsipaw 159235 3211 276 1772 - 164494

6.6.4 Land Use

Source: Township Information of General Administration Department Offices

Land use of the respective townships is shown in Table 6.6-6.

<Table 6.6-6> Land Use Status

No | Land Category Unit Kyaukme Namtu Hsipaw
1 Agricultural Land Acre 125,625 25,227 123,543
2 Forest and Natural Area Acre 27,637 109,874 110,709
3 Industrial Land Acre 609 457 307
4 Settlement Land Acre 19,445 4,339 28,255
5 Unused Land Acre 879,719 265,269 1,045,189
6 Fallow Acre 13,051 9,186 1,012
7 Others (Invasion Land) Acre 2,147 - -

Total Area Acre 1,068,233 414,352 1,309,015

6.6.5 Local Economy and Livelihood

Source: Township Information of General Administration Department Offices

The main sources of livelihood in the three townships are agriculture, livestock breeding and official
employment in the government. In three townships, other sources of earning are fish farming, casual

labor and corn plantations as well as small-to-medium size business.

<Table 6.6-7> Existing Status of Local Livelihoods in Three Townships (2018-2019)

Type of Workers (Person)
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Kyaukme | 2798 450 16163 200 2614 60 - 13085 | 19351
Namtu 1103 550 16100 7378 3500 152 150 3200 1840
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Hsipaw 2679 1161 54282 5102 18766 | 2597 - 10109 | 4303

Source: Township Information of General Administration Department Offices

6.6.6 Economic Status

The economic status of Kyaukme, Namtu and Hsipaw townships are examined according to the
aspects of industrial activities and business enterprises, and the occupational status.

Kyaukme Township is located in the northern part of Shan State and is economically important. Local
people in the township is mainly focus on agriculture and tea leaf. Kyaukme Township have the
highway, railway and located beside in Lashio-Mandalay Union road and good transportation. The
main product of the township is tea leaf and corn and tea leaf is transported to Mandaly-Yangon. Corn
is transported to Muse.

Namtu Township is located in northern Shan State and is economically underdeveloped. Local people
in Namtu Township maily focus on agriculture and livestock farming. Namtu Township only can go
by road to Lashio- Mandalay region and it is difficult to get transportation. The main products of
Namtu Township are tea and orange that transported to the Lashio and Mandalay. Namtu Township
mainly imports basic food and consumer goods from Lashio-Mandalay.

Hsipaw Township is located in northern Shan State and is economically important. Local people in
the township is mainly focus on agriculture. Hsipaw Township is located on the Muse-Mandalay
highway road and good in transportation. The main products are orange, Sweet lime and pineapple
and transported to Muse and Mandalay.

6.6.7 Industrial Activities and Business Enterprises

Business activities in targeted townships are one aspect of the economic status.

<Table 6.6-8> Industrial Activities and Business Enterprises
Number of Other Number of Number of Small Scale/Domestic Total
No Township Factories Workshops Enterprises
Namtu 3 18 27 48
2 Kyaukme 60 46 3 109
3 Hsipaw 4 0 68 72

Source: Township Information of General Administration Department Offices

6.6.8 Occupational Status

According to the Township General Administration Department Offices, the occupational status of the
targeted townships is shown in the Table 6.6-9.

<Table 6.6-9> Occupational Status

Total Number 